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KUPUI

MenuHr OWTHPYB MallakaBuii umuM MaB3dycu «“FPGA-ogauii xosutapaa
NACTypJjaHyBUM  BEHTWJI  MaTpuliaiiapu’  MOAyJdu  OVilmya  mpe3eHTaluoH
Mabpy3aJlapHU SpaTUIID 1e0 HOMIIaHAIH.

XO03Upru KOMITBIOTEp TEXHOJOTHUsIapu PUBOXKIAHMO OopaéTran BakTna
doitnananyBumiIap KoMIbloTepaa ¢akarruHa Tai€p gactypiapiaH ¢oiiiaaaHuOruHa
KOJIMall Jactypiiall TWUIAPUHU OPKaIM Y3Japy XaM sSHTH JacTypiap SpaTUIISITH.
ByHnan Tamkapu KOMIIBIOTED TEXHOJOTHSUIAQPUHUHT arlfapaT TabMUHOTHTA XaM
MYHOCHO, V3rapTUpUILIap KHPUTHO, MaBXKyJd KOMIIBIOTEPJIApHH SHAAa TEXHUK
Ky4alTUpHIl UMKOHUTA 3ra OYisnTu. [llyHuHT yuyyH XaM mpe3ugeHTUMH3 axOo0poT
TEXHOJOTHSIIapH, XyCycaH 3JIEKTPOHHKA COXACHHHM PUBOXIJIAHUIINTA KaTTa YbTHOOD
KapatMokaanap. bapkamon aBnmomHu TapOusuamga axOopoT TEXHOJOTHSJIAPHUHT
XyCyCaH HMHTEpPHET TEXHOJOTHSJIAPUHUHT YpHU Oekuécaup. DIEKTPOoH XucoOmarl
MaIlIMHaJapy KaMUSITUMU3HUHT O6apya coxacura KUpud 60pMokaa. DJIEKTpOHUKA Ba
ANEKTPOTEXHUKA COXAJIAPUHU  PUBOXKJIAHTHUPUII  MAaKCAAWAA, MPE3UICHTUMU3
ToMoHnapuaad Hasouit Ba JKu33axzma SpKuUH HMHAYCTpUAld CaBAO 30HAJAPUHUHT
TalIKWI KWJIUHUIIKM TaxcuHra cazoBopaup. Iy Ooucnan ax6opor Ba axOopor
TEXHOJIOTUSIIApU WYHAIMIIIKA TaXCUI oJlaéTrad Tanabanapra Oup Karop KOMIIBIOTED
apxuTektypaiapu (an cudaTuaa KyiHwirad Ba tanadanapjaH yuoy ¢GpaHHU 4yKyp
srajUialuiapy Tajinad dTUIIa M.

Xyoau 1y MabHOAA TYpiau coxanapiaa (aoiusT IOpuUTa€TraH Xoaumiap
Y3TapUHUHT KyHJAJIUMK aMaJuIapMHU aBTOMATJIAIITUPWITaH TU3UMIIAp OPKaJId aMajra
OLIMPHUIIMOKAA. YMyMaH oJiraHAa OYryHIM KyHJa Xa€TUMHU3HUHI Oapya coxacura
aBTOMATJIAp Ba KOMIIBIOTEP TEXHOJIOTHsUIApU KUpHO Oopraniuru cup sMac. byHnai
TEXHUK BOCHUTAJapHU HIUIATHII Ba YJIapHU TabMHUpJAII, Yy3rapTupuil Oopacuiaa
Typiu KaTTa-KUYUK (upManap Ba MYCTaKWJ JacTypuuiap LIYFYJUIAaHHO Xamma
coxaja Kys3ra KypuHapiu I0TyKJIapra spuilirasiap. bapua tamkuiaoraap y3aapUHUHT
MaBXXyJl TEXHUKACHHH V3 WMKOHHSTIApUAAH KeIMO YMKUO KaM XapakaT dBa3ura
I0OKOpHY cudaTiii TeXHUKaIapra sra OyIuIira xapakatr Kuiniiaad. bupok koMmeroTep
KypWIMaJIapuHU SpaTHIl Ba yjapra JacTypuil TabMUHOTIAp €3WIl OyryHTH KyHJa
OHT MAaIllaKKaTJIM, aMMO CepJlapoMaji coXacu XucoOjaHcaaa,0m3na xanu OyHman
MyTaxaccuciap kKyAa kam. byryHru KyHzaa Oup Katop mamuiakamiap ymly coxana
CTAaKYWIMKHU Kynra onub, Oomkanapra Oy Oopanma VpHak OYnmub kxenmokna. by
O0opama Ow3HMHT WyHanmumma xam 158677- TEMPUS -1- 2009- DE- TEMPUS -
JPCR HEICA: Vpra Ocuéna wuHbOpPMATHKa COXACHIArH ONMI TabIUM
WHULMATUBAJIApU JoMHUXacu Oyitnua “JlacTypilaHalUTaH MaHTUKUM CXeMa Ba
cucteManapHd uuuiad yukumr” (aHu KUpuTWIgud. by ¢anga acocaH MaHTUKUN
KypwiIMaliap TypJiapu Ba yJIapHH AacTypjallHM ypraHum ky3aa tytuirad. Ly 6owuc
ymi0y ¢anaunr “FPGA-onmuii xomnapaa JacTypiaHyBUYM BEHTHIT MaTpuliajiapu’
MOAYJIM OYyiruya Mpe3eHTallMOH Mabpy3aJapHU SPATUIMIIA KEPaKIUTH MapT KUIuo
Kyiunan. Men ymOy pacTypiaHajuraH MaHTUKUN HWHTErpajl CXeMaHW YpraHuo
YUKHUO, Ty TPE3EHTAIMOH Mabpy3ajJapHH SIPATUIITA YPUHUO KYPIUM.
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MacajjanuHr  KYMWIMIIK. SpaThinyBuM  NOpe3eHTAUHOH  Mabpy3ajiap
Tajabanap €Kk JacTypllaHaJuraH MaHTUKUI MHTErpajg CXeMallapHU YpraHyBuuiap
Y4yH MabJIyMOTHOMA (KYJIJIaHMa) cudaTuaa UIIIATUIUIIN JTO3UM.

burtupys manakaBuii uIIHUHr Makcaam. “FPGA-onnuii  Xosnapaa
JMACTypJjaHyBUM  BEHTWJ  MaTpUlaiapu’  MOAylu  OVilmya  mIpe3eHTalMoH
Mabpy3aJlapHU SAPATHUILL

Manbpy3anap tanabanapia JacTypiaHaJuraH MaHTUKUN MHTETpall cxemanapaa
UIUIal KyHUKMaJapyuHU XOCHII KWIUII Y9yH UMKOHUST SIpaTaju.

MagB3yHHMHI 10J13ap0Juru. Xap Oup KOMOBIOTEpH OOp KHUIITH, KOMITBIOTEp/a
MaB)KyJl TEXHUK HOCO3JIMKJIAPHU aHUKJAI Ba yJaapHU OapTapad STUIIHM, ailHUKCA
JacuypiiaHauraH  MaHTUKUN  MHTErpaJl  cXeMalapja Typiau  CXeMaJapHu
JOMMXANAIITHPUIIHU HCTaiiau. BUpoK OyHMHr ydyH yHJaH IIy KypwiMma Ba
JacTypliall TWIKA TYFpucuaa Oaradcun mabiymoTra sra Oynuimn Tanad KUJIMHAIM.
Y10y MyaMMOHH OJITUH OJIHII MaKcaauaa yuoy OUTHPYB MallaKaBUi UII KYHHIIIH.

Kyrunaérran natwkanap. Spartunran Mawspys3anapiaan KacOuit tabiaum
(MUadopmatrka Ba axOOpOT TEXHOJOTHUAJIAPH) HYyHanmuiu Tanadanapura Oyiinua
“JlacTypiiaHauraH MaHTHKWANA CXeMa Ba CHCTeMaJlapHU MIiad yukuil’ ¢daHugaH
Mabpy3a MOAYJIM Ba Taxpuba MaIIFyJIOTIApUHUA Oakapulljia MabIyMOTHOMA
cudaruaa GhoiganaHuINIIM MyMKIH.

butupyB manakaBuit um Kupum,Mazy OVyitmua Hazapuil MabiymoTiap,
Acocuil kucM, MexHatau Myxodaza kwiuil, Xyioca, olgananuiarad agaduériap
pyiixaTu Ba uiaoBa Kabu KucMiiapJaH noopar.
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DEO naketn xamma tapku6buii kucmuiap Ba DEO miatacumad ubopart, O0mKapHIin
aca Microsoft Windows ngactypuii TaMmuHOTAa unuiaiaurad KommberoTep opkaiu
aJIOKa XOCHJI KHJIaJIH.

1.1 DEO xypunuim

DEO nakern

BN E

Altera II Quartus Web Edition The Nios dasturi; DEO xakuna mabiymMoTHOMacH
Control Panel yrunuracu, OupHeva 1ad0paTopus UIILIAPH, MUACOJLIAP

[TakeT keliuHTK KUCMIIapaaH HOOpaT:
DEO maracu

FPGA uu nactypnam Ba 6omkapum yayH USB kaGenn

Kommnaxkt nuck:

5. IlmactMac Koruiama

6. 7,5V y3rapmac KyuwiaHUII OJ0K MUTAHUSICH

1.2 DEO miaTacvHH MOTaXH
- [Imata yuyH 6apya ycTyHYaIapHU pe3uHA OEKJYAIApHU HUFHIIHA pacMaa

KypcaTuiraH
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[Lmactmac o€kuasiap KymmnumM4a XUMOSHUA TAbMUHJIAW U

DEO vuOy3unuiig Ba YHH TabMUHJIAIT XaKUa MabIyMOTIIap Kyiaaru MaH3wiapra
MypOKaT KUIUIITUHTA3 MyYMKHH

- Altera Corporation

101 Innovation Drive

San Jose, California, 95134 USA
Email: university@altera.com

- Terasic Technologies

No. 356, Sec. 1, Fusing E. Rd.

Jhubei City, HsinChu County, Taiwan, 302
Email: support@terasic.com

Web: DEQ.terasic.com
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Altera DEO muaracu

by 6ymum DEQ nmatacunu pyHKIIMOHAJ Ba XUCOO-KUTOO XYCYCUSITIIApHU KypcaTaau
2.1 Tapkubuii KucumIIap Ba >KOUJIAITYBU
PacMmpaa kucMmiapHu )KOMJIAIIYBU KypCaTWITaH

5
6
7
8
9
1 —xyunanum DC kupuin
2 — USB KoHEKTOp
3 — PS/2nopt
4 — CD card xoTupacuHH >K0OMIanryBu
5 — RS — 232 unrepdaiicu
6 — 50 MHz nu renepatop
{ — KeHrauTMaziap *ouianyBu
8 — Cyclone Il EP3C16F484
9 — flash xorupa (4 M0)
10 — Tyrmauanap
11 —CeToauoanap
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12 — Y3rapruprudnap

13 — RUN/PROG Ttyrmauacu

14 — 7 CerMeHTIIN TUCILIEN

15 - SDRAM 8M6

16 — USB Ilukn

17 — Altera EPCS 4 TapkuHHiKypHrIMa
18 - 16 x 2 LCD untepdeiic

19 — ON/OFF ¥3raptuprud

[y nnatana 6up Kanya Qoiiganu GyHKUMsATIap MaBxKy1, OyHaa oauiIaH
Oomuiad Mypakkal cxeMajiapHU amalira OUIMPHUIIT MyMKHH.

2.2 biok cxema

[Tnarann kenr unntamura Cyclone 111 FPGA kypuiMacu €pnam Oepaiu.
[IyHuHTACK aUTraHUMU3IEK OANI Ba MypaKKad cxeMallapHU JIOMHXaJIalll
MYMKHH.

S Card Socket

Triple 4=bit VGA DAC

TeSegment Display (4)

=] =
Cyclone 111 3C16 FPGA

15408 LE

56 M9 Kxotupabioku

504K 6yryn RAM Bit

56 Ta KynmanTupradiap

4PLL

346 xupuIll Ba YUKUIILIAP

Fine line BGA 484-koHTakT nakeTu

I6XT LOD Interface (o s

USB bnacrep
Hactypinam Ba API untepdeiic nactypu OuinaH ajgoka Ba OONIKApUII KypUIMacH

Altera EPM240 CPLD
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SDRAM

bup xun y3atum teznuru § MO, onepatuB XxoTupaHu CHHXPOHIMHAMUK
MHUKpOCXEMacH
16 Out mmHacy OMJIaH UIJIAIl UMKOHUSATUTA 3Ta

FLASH xotupa
4 M6 NOR FLASH-xoTtupacu

batitHu uiiam uMkoHusATH 8 out/ Word (16 6uT)

SD kapTta yuyH >KOWJIaIruy
SD kaptara SPI Ba SD 3amoHaBuii KUpHUIII FOJUIapH

TyrMmanu y3raptTupruausiap

3 Ta TyrmMayvanap

Varapruprianap 10 Ta y3raprupraunap, Tymmprira axonna 0, Teckapu xoua 1
YMmymuil ¢poitnananyBuu uaTepdeiicnapu

10 ta cBeTronnoauanap

4Ta 7 cerMeHT/IM AUCIUIeinap

16x2 LCD unTtepdetic

Bakrt kuputuauim
50 MHz Occunsarop

VGA uukuin
4 xonanmu DAC tapMoK pe3uctop €pramMuaa UILIaLl

D-sub15 koHTakTIN ynarug
1280x1024 xkeurnuknga 60 Hz nnmmaion

Kerma-ker noptiap
RS-232 moptu

PS/2 noptu

Nxkuta 40 KOHTAKTIM KOMIAIITru4iap
Cyclone 111 72 kOHTaKTIUKUPHII-YUKHUII, Ba 8 Ta KyWIAHHII KOHTAKTIAPH

IDE unTepdeiicunm ynam yqyH MybDKaJlJIaHTaH
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2.3 DEO matacunu €Ki

DEO mnaracunu xotupacuaa oup HedTa OuTiiap uuuian GyHKIUsIapuHu
KYypcaTuil y9yH KHPUTHITaH. by XaToIMKCHU3 HIITAIIMHY aHUKTAIl YIyH
Kepakaup. AHUKJIAI KSWWHTH KaJamiiap/ia aMmaira OmIpriIaIu:

USB kaGenbHu noptra yjaad kommbiotrepra yiaaimus. Komnerotep ounan DEO

matacu opacuaa ajoka ypuaruin yayn USB Altera npaiiBepunu ypHatamus,
YPHATHUIIKYJUIAaHMAAaKypPCATUIITaH.

7.5 Bontnu Ky4wiaHUII afanTEPUHU YIIAHT

VGA monuropan DEO nnaracuanVGA noptura yjaaHr

RUN/PROG ¥3raptupruunu RUN xonaTtura y3rapTUpUHT

ON/OFF tyrmauacunau ON xonaTura y3rapTHUpUHT.

Arapja XxaMMacuHU TYFpu Oaxkapran O0yicanru3 Xamma cBETOauoIap, 7
cermeHTNIap Ba VGA MOHUTOp pacMaaru XojaTra Keiajau

DEO bomkapui nanejau
DEO nmnmaracu y3uHu OOIMIKapHI maHeaura 3ra, oomkapui Kommnbrorepia amanra
ommpuiaaud. Kommsrorep miara 6unan USB kabens opKanu anoka KUJIau.
doiifananyBuy QYHKIIMOHAI XOJATUHU TEKIIMPUO KYpUIIU MyMKUH, €ku RTL
KO €épAaMuia XaTOJUKIAPHU TYTUPJIAl MyMKHH.
3.1 Bomrkapui myaTHHA YPHATHII
bourkapuii myaTHHU AaCTYpUil TABMUHOTHHU MAKeT OWJIaH KEJITraH KOMIaKT
auckTaa TonuimuHruz MyMkuH, “DEO_Control panel” mankacuau Kommnerotepra
Hycxayab OJIMHT.
boukapuin myaTiHu EKUII yUyH Kaaamiap:
Quartus 1l Ba USB brnactep ypHaTHITAaHIUTUHNA aHUKJIAHT
USB Ba 7.5B kyunanuii kabenbJapyuHu yJaaHT
RUN/PROG ¥3raptupruuau RUN xonaTura KenTupuHT

DEQ_Control_panel.exe nactypunu ékuHr
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Exranusnan KefuH 1acTyp aBTOMAT Tap3/ia HOTOK (ailmapiHy I0KI1a00a .
Arap Pacmaa kypccaTuirasaek xaToJmk 103 6epca 1 kagamaan 6omuiad 3
KaJamrada Kaira ekmmpu0 kypunr. Karita nacrypaam yays Downlooad
TyrMadacuHu 0ocuHr. bomkapum nyntugaru USB noptan €énmarannszga Quartus
Il nacTypuHu uiiata oamancus.

5. bomkapumn nanenu tain€p 6ynau, enau DEO nmaracuam unuiarcanrus 6ymnaam.
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Keitnaru pacmaa DEO nmnaTacuau unwiam npuHCHUITA KYpCaTUIITaH.
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N
FPGA/ SOPC == SEG7 Controller 7-SEG Display
z c—o| SDRAM Contraller SDRAM |
B
Mosm || 2 4_;,| PS? Controller mxeyhuml|
=
TMER |, % <::>{ VGA Controller — |
Bl [ JTAG [ '_;;C—A)| = |<‘:$ Switch/ Sez7/
Hardware L3 SD- Card
\}":ﬁ muhn::; = Contrllr r:,::'a[ Flazh

bomkapysun kommap FPGA mnatacuaa amanra ommpunaau. byan
Kommerotepumuzaa USB biactep opkanm Maxcyc macTypuMu3ia aMmaira
ommnpamus. Jlactypaa rpaduk uaTepdeiic TylryHapin Ba COAIalallTUPUITaH.
Bbomkapum nanenu LED cBeToanoyiapau 0omapuin MyMKUH, 7 CErMEHTIIN
LCD aucnuieiinnxam. Xamma yjaHraH kaoenb, moptiaap SDkaprta, MabIyMOTHH
Vkui €3uin rpaduk tTap3ga VGA kabens opkanu yiaanradn LCD MoHuTopumusaa
KYPUILMMHA3 MYMKHH.

3.2 LED Ba 7 cermMeHTJIM TUCILICHIapHU OOIIKAPHIIL.

Aitranumusiek 6omkapys nanend LED Ba 7 cerMeHTIIM JUCIUICHIIapHU XaM
Y3rapTupuim MyMKIUH

Camtrol Fanel ¥1.0.1
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Product Mamea: DEQ
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PROGRAM

3 RS

Light&l Linlighd A1

i Discannect Exit |

= reeches Seb Led S

Pacmpua kypcartunrannex Xoxaaran LED quogunapHu KU yUyH KEpaKIn
KaTak4aHu Oenruiad amanra ONMMMPUIITHHTH3 MyMKHH.
7 CerMEHTJIM TUCTUICHNMU3 HU 3Ca pacMa KypCcaTHITaHAeK OOTKApUIITUMU3

MYMKMUH.
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Product Name: DED
AINTERA
UNIVERSITY
PROGR AM
ter
st Discommect | Bt

Comected Sk TEET Sucosss

by 6apua 6omikapys unuiap kynuada LED Ba 7 cermenTiu aucruieit
UIUTAETraHIMTUHY aHUKJIAI Y9YH UILIATULIAH.

3.3 ¥Y3raptupruuiap Ba Tyrmavaiap
Bomckapumn Button 6enrunn 6ocub Ba ouniirad olHaja amanira omupuiaau. by
XYCYCHST XaM UIIUIA XOJaTUHU TEKIIUPHUIIL YIYH 3apyp.

Comtral Panel ¥1.0.1

LED | 7-8EG Buwon |mamon| P2 | SD-GARD | vGa |
BlutioinSwatch

- -

e e e e e

UNIVERSITY Stap
PROGRAM
s

Conneched Horitoning Bubton| Svwitch Shabe,,

ByHIla TEKIIUPHUIT YA9yH TyMada €KH Y3rapTHPruwiap HUEKMO\YIrupuod oumiran
oitHana CTAPT Tyrmayacunu 60cu0 TEKITUPHUIIIMU3 MYMKH, arap Tymauda EKu
y3rapTUpruwiapHu EKUITaHxonaTua oynca, oiiHaaa y3rapuill KypcaTuiaau.
3.4 SDRAM Ba FLASH KonTtposiep Ba yHH qacTypJani

Memory ©Oenrucunu 6ocu6 SDRAM xycycuatinapHu Y3rapTHPUIITMHTUS

MYMKHH.
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LED | 7565 | Buton  Memane |PSz | socerD | was |

[SORAM EoOnnm woRDS) -

Aendom Acce==
Addrass | Q000 wWOATA: (000 OATA: (oo0g
| Wiite Fiaad |
Sequanhal YWie
addrass s pogpg Length: [ ™ FileLengih

‘erite A File o kiammoaony

Produwct Mamae: DED

— Sequantal Fead
m _ Address : [oio0o0  Length: o  Eniira bemany

UNIVERSITY Load kismary Contentio a Fis
FPROGRAM

ter

ﬂ Discamnec! Exit

SDRAMra 16 6ut cy3uu é3umumuzmymkut, WRITE tyrmacunu 60cu6
&sumumu3 MmyMkuH, READ Tyrmauacu Ominan sca YKUITUMU3 MYMKHH.
B3y kefuHry Kafgamiap/a aMaira olnpUIIau;

Bortanrud MaH3uiHu Kypcatamus Address.

Lenth xoitura &3um yayH 6ynrad 0alTiaap COHUHU KUPUTHUHT, arap Xxamma

Oaittiapau kuputuil kepak o6ynca FILE LENGTH 6enrucunn 6enrunainmus.
Esum yayn WRITE A FILE TO MEMORY TyrmMauacuHn60caMus3
. Arap OupoH Oup Qaiin cypaca yHHU *KoiIalrad MaH3UJIMHU KYPCATHHT

bomkapum nanenu .hex (ASlI-daiinnap, matH (ainap) keHraiitmMacura sra
daiimapHu Xam 10k1a0 oMM MyMKHH.

Viumn kefinHry Kajamapaa aMajra OmHpPHIIa T

bonmmanrny man3uwinan kypcatamun3z ADDRESS.

LENGTH >xoiinra €3ui yuyH Oyiaran 0aiTiap COHUHU KUPUTHUHT, arap xaMmma

Oaittnapuu kuputuiikepakoynca FILE LENGTH 6enrucununbenrunaiimms.
Esum yayn MEMORY CONTENT TO A FILE Tyrmadacunu 60ocamus

. Arap Oupon Oup ¢aiin cypaiiauran 6yica yHH KOUIAIIraH MaH3WIMHA
KYpCaTHHT

Xyanu mury Tap3na FLASH xotupanu xam OOmIKapHiin MyMKHH.

3.5 PS2 xypunmacu

PS2 KypuiMacu KUpUTHII KypuiMa KIaBHAaTypaHu, ¢KU CHUKOHYAHM Hazapaa
TYTHILTaH, KJaBuatypanu 0ocwirad tymadacu ASI| ko 6ynub skpanra ynkaiu.
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Comtrod Fane] 71.001

LED | -5E6G | Buton | Memon FS2 | SD-CaRD| ves |

[F=2 kmybaad |

L L L
Product Mame: DED

/AVO[S RYAN

UNIVERSITY Clear | Stadt
PROGRAM

miny
E.E-.'n.l;;:'l::'l 100

Drisconnack | E=i |

Corrected R A1 Rarecom ' ke Scoess
CTRL tyrmavacu OuiaH KjJaBUATypaHU UIUIANIMHA TEKITUPUITAMUA3 MYMKHUH.
PS2 Gomikapuiil kKeMMHTY KaJaMmiiap/ia aMmaira OnIupuiIajiu:

1. PS2 Gearunu Tamianimus
2. PS2 xnaBuatypanu ynaimu3
3. KnaBuarypanu roknabdomumu yayH CTAPT tyrmacuau 6ocamus
4. Ba xoxmaran tyrmaau 6ocu6 ASI| kogHu offHaa KYPUIIMMU3 MyMKHH,
TamMomJiaraijian kel Cton TyrMacuHu 0ocamus.
3.6 SDKapra
by ¢ynkums SDxkapTaHu MabIyMOTHH KaiTa MIUIAIIMHU TEKILIUPaaH
SDkaTpanu OomIKapuIll KEUUHTH KajamMiapaa aMmaira Omupuiaau:
1. SD-CARD Oenrucuuu TaHaianMus
2. SDkapranu ypHaramus Ba READ Ttyrmacunu 60ocaMu3, MabIyMOT SKpaHaa
KypcaTuiaau
Ciontred Fanel ¥10 0 =
LED | 6EG | Buton |Memary| P52 SD-GARD |vis |
S0-CARD
S0-CARD dHantificatian:
-Manuacturer I3ER
-DER pplication I0:2048h0
-Product Mams
-Product Reigion:00h
-Sarial ko000 0260
-Data Coded6h
SO-CARD Bpechication
-CED Yarsion Mo, 1.0
— -Rewd Access Time. 20 ms
Product Mame: DED -Resd Arcess Time (WESACHT (2100 cycle)
-M=x. Data Tranzfer Rale:dE hbie's
— M. Resd Diata Block LengiiiS1 2 Eyla
m -Memary Capacity: 957 ME
UNIVERSITY Fiand
PROGRAM -
ter
His] | Di=connact Exit
ot bad .Mﬂﬂriﬂuim
®no MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT
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3.7 VGA
by ¢yukius VGA (MOHHTOP) KYpHUJIMACHHH MIIIAIIMHA TSKITHPHUII YIYH KEepaK.
VGA KypuiamacuHu O0IIKapuIll KeHUHTY Kajamiapaa aMmaira ondpuiaau.

1. VGA GenrucuHu TaHiaanMu3

Monutopuu VGA kabenbuu FPGA ra ynaiimus

3. Ynaranumusznan keiinH MoHUTOp oifHaa KYypcaTUiraH paCMHU KypcaTaiu.

no

Comtrol Fans] 71,001

LED | 7SEG | Buton | Memary| PS2 | SD-CamD vGA |

Fatiam Twpsa

Scale -

Giigsan
Elug

Mivhile
Elack

Froduct Name: DED

ABERA

UNIVERSITY
PROGRAM

il . LS W8 L. oA T Disconnec Exit
Coriractad Iﬂ:l-n:mlb il GLETER &
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DEO0 kyinanmacu

by mar3yna DEO KypuimMacvHu MIIJIATUILIHY YpraTaau.

4.1 Cyclone III FPGA konduryparcusicu

DEO miatacuna EEPROM Mmukpocxemacu Mapxy, iy Mukpocxema Cyclone
III mabnymoTiapunu y3uaa cakmaiiau. [y masaymotnap xap cadgap DEO
IIaTaCMHY HILIaTranaa okinad onunanu. Quartus 11 gactypu épnamuna
afiTUIraH MabIyMOTJIAPHH KYPUO YMKHUII Ba Y3rapTUPUIIMMHU3 MyMKHH.
VY3rapTupuil UKKY Xuil JacTypiania aMmaira Ompuiaau:

1. JTAG pmacrypunami, Oy mactypnantau acocu |EEE Test Action Group
CTaJlapTHJIaH OJIMHTaH O0yr0 KoHpuryparcusin outiaap okumu Cyclone 111
roxmadaan. FPGA mabiymoTiapuu akat miataga KywIaHWI OYITaH BaKTH
MaB3Ky/l, arap IlaTaHu TOKJaH Y310 KOMcaK MabIyMOT YUUPUIIA]IH.

2. AS nacrymnaii, 0y MeToa AKTUB KeTMa-KeT AacTypJialll Je0 HoMilacak xam
oynanu, 6ynna konduryparcusuiu 6utinap okumu Altera EPCS4 EEPROM
MHUKpOCXeMacHura okaanaan. by miuataga snekTp KywiaHuil OyaMaran
TaKAUpa XaM MabJIyMOTJIApHU CaKJIaiiiv, Ba MJIaTaHU EKraHUMU3]1a
mabsrymotiaap Cyclone Il aBTomaTrk Tap3aa rOKIaHaIH.

Wkku nactypnam Mmeroasiap DEO nmakeTuaarn KOMIakT Auckuaad Oaradceui
MabJIyMOT OJIMIIMHIU3 MYMKHH.

FPGA nnaracuna JTAG pexumu

Pacmpaa JTAG HUM ypHaTHUII KypCATWITaH,

USE Blaster Circuit
Quartus Il

Frogrammer FROG/RUN JTAG UART
=
@3 u JTAG Config Signals cmm- o/
AT RUN™

VYnap keliuHIru KagamiiapaaH uoopar:
1. DEO nmnatacura DJIeKTp KyWIaHHII YIaHT

2. USB 6nacrepun DEO nnatacura ynanr

3. RUN/PROG y3raprupruuan RUN xosatura KkenTupuHr
4. FPGA enmgu Quartus Il natypuit TabMuHOTH OMIaH 1acTypJlaHUIIN MYMKUH,
1oKJIaHyBYH (paiin .Sof keHraliTmMacura sra.
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EPCS4 kypunmacunu AS pexxumu
Pacmaa AS Hu YpHaTuI KypcaTuiraH,

Quartus 1l USB Blaster Circuit
Programmer

Auto Power-on
AS Mode PROG/RUN Config .
: -l Cyclone™=Hr

! “PROG"

AS Mode
Config

VYnap keliuHrH KagamiiapjaaH uoopar:
1. DEO mnatacura 21eKTp Ky4JaHUITYJIaHT

N

USB 6nactepun DEO mtaracuraymanr
3. RUN/PROG ¥3raptupruunu [IPOI" xonatura kenTupuHr

4. EPCS4 enau Quartus Il narypuitTabMMHOTH OWIIaH JACTypJIaHUIIIN MYMKHH,
IOKJIaHYBYH (DAIlJT .noCc KEHraiTMacura 3ra, 1acTypJiall TyraranjiaH KeiuH
RUN/PROG y3raptupruuau RUN xonaTura KeITUpPUHT.

4.2 §’3rapTI/IerqnapHH Ba LED cBeToanoAIapHU MIILIATHIIL

[Inmarapa 3 tyrmanu BUTTONO, BUTTONI, BUTTON3 nHomu
y3raptupruuiap MaBxyn, yaap tyrpuaas yrpu Cyclone 111 Ounan

oornuk. Tyrmaua 6ocunmaranja 3,3BOTI KyWIAHUIIHYU y3aTaau, TECKapu
xomnarnaa OBonT.

bynnan Tamapu 10 Ta y3raptuprudiap 6op. Yiaap Kynpok KU €K YIUPHUII
Basudcunm 6axxkapamuiap. bynap Cyclone Il konTakTiiapu Ouiian yiaHTaH.
V3rapTUprudIapHUHT XONATH YUUPHIITAH SHH MACTTaTyIIMPHITAH MaiiTHIa
OBOTJI Ky4JIaHUIIIHU y3aTaJu, TECKAPU X0JaTtaa 3,3BOIIT.

[Tnaraga 10Ta LED cBeTomuomiap 6op, xap 6upu Cyclone Il ounan
oomkapunaau. bomkapum 3ca y3raptuprudiap EpaaMuaa amanra ommpca

oynmanm.
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3.3V

i

§I : AN H2

BUTTOM

L =

BUTTOME

o o

rncass (AN 63 Cyclone =1

Cyclnnegm

D2 E4 E3I HF J7 G5 G4 HE HH J6

Logic "1™

0

SWI SWE SWT SWE SW5S SW4 SW3 SW2 SW1 SWD Logic™ 0™

Xap 6up Tyrmauanu y3raptuprud [Imut Tpurrepu ne6 alTUIIMMU3 MyMKHH

lF‘llsH:uIm depressed lF'LE-I'hLI.‘tI:II'I released
Before

e g Uy Ul uuy

+ L

LED cBetonuoanapau Cyclone Il naru KOHTakTIapHU KEMUHTH >KaBajgapaa

KYPUIIMMHA3 MyMKUH

10ta y3rapturnunap y4yH
|_sionaiame [recarmne [ oeserwion |
SW) PIN_IE Slide Switch[d]
SW[1] FIM_HE Slide Switeh[1]
W2 FIN_HE Slide Switch[Z]
SWI3] FIN_G4 Slide Switch[2]
SW4] FIN_G5 Slide Switch[4]
SWIE] PIN_IT Slide Switch[5]
SWE] BIM_H7 Slide Switch[8]
SWIT] PIN_E3 Slide Switch[T]
SWE] PIN_E4 Slide Switch[Z]
SWE] FIN_D2 Slide Switch[E]
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3Ta TyrmMadany y3rapTurpudiap y4yH

BUTTOM [0] PIN_H2 Pushbartton[0]
BUTTOM [1] PIN_G3 Pushbartton[1]
BUTTOM [2] PIN_F1 Pushbariton[2]

Cyclone 111 Ba LED napuuHT anokacu.

e e et n 2 e
[ sionaimame Trpoarnme ] ~—  oesorpion |

LEDG(0] PIN_J1 LED Green{0]

LEDG[1] PIN_J2 LED Green{1]

LEDG{2] PIN_J3 LED Green[2]

LEDG[3] PIN_H1 LED Green[3]

LEDG]4] PIN_F2 LED Greenf4]

LEDG[5] PIN_E1 LED Green{s]

LEDG[8] PIN_C1 LED Green[d]

LEDG[7] PIN_C2 LED Green[7]

LEDG[E] PIN_B2 LED Green[d]

LEDG[E] PIN_B1 LED Green(d]

LEDGS

H LEDGOD A A A . Az

LEDG

1 | LEDG1 Pl
53 [LEDGZ ., .'-”“;:

Wy | LEDG3 lu'qfl! .

Fz | LEDG4 quz .
gy | LEDGS E:F

oy | LEDGE .'-L'ng

c2 | LEDET i'q:‘f!:

ga | LEDGS i$ .

B1 LEDG2 AAA i-q',_.i

4.3 7 cerMeHTIu gucIen
[InaTamga 7 cerMeHTIM JUCIUICH MaBXKy/l, yiap 4 Karadajaud CUMBOJLIAP
TYIIaMIapuHu Kypcatuim MyMkuH. Yiap xam Cyclone I tyrpunan tyrpu

OoFrIaHTaH.
HEXO0
HEX0_DO HEX0_DO
——o i b Ent
HEXD_D2
HEX0_D5 HEXD_DA HEX0D D3 :::
HEX0_D6 @
— Cycilone® Ill
HEXD_D4
HEXD_D4 HEXD D2 |+ HEX0 D5 G12
* © HEXD_D6 ::;
_Ham_ @ HEX0_DP HEX0_DP D13
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Kypub TypranuHruzaex Auciuieil katakdacu / cerMeHTJIapAaH nbopar, Ba
HyKTara Xam ora.
0
e
6
| _|

2
3

VYnapau DEO miatacugaru “ping” 1e6 HOMJIaHTaH KypcaTTUWIApHUA CETMEHTIIap
OuJiaH OOFJIMKJIUTH KaJBalifla KypcaTuirad

HEX0_D[] PIN_E11 Seven Segment Digt 00]
HEXD_D[1] PIM_F11 Seven Sagment Digt 0]1]
HEXD_D[2] PIN_H12 Seven Segment Digi 02]
HEX0_D[3] PIN_H13 Seven Segment Digt 073
HEXD_D4] PIN_G12 Seven Segment Digit 4]
HEXD_D[5] PIN_F12 Seven Segment Digi 0[5]
HEXD_D[g] PIM_F13 Seven Segment Digt O8]
HEXD_DP PIN_D13 Seven Segment Decimal Pont 0
HEX1_D[0] PIN_&13 Seven Segment Dig 1[0]
HEX1_D[1] PIN_E13 Seven Sagment Digt 11]
HEX1_D[2] PIN_C13 Seven Segment Digi 1]2]
HEX1_D[3] PIN_A14 Seven Segment Dig 1[3]
HEX1_D[4] PIN_E14 Seven Segment Digi 1j4]
HEX1_D[5] PIN_E14 Seven Segment Digi 1[5]
HEX1_D[g] PIN_A1S Seven Segment Digt 1]8]
HEX1_DP PIN_B15 Seven Segment Decimal Pont 1
HEX2_D[0] PIN_D15 Seven Segment Digi 2[0]
HEX2_D[1] PIN_A1E Seven Segment Digt 201]
HEX2_D[2] PIN_B16 Seven Segment Digi 2[2]
HEX2_D[3] PIN_E15 Seven Segment Digt 23]
HEX2_D[4] PIN_ATT Seven Segment Digi 24]
HEX2 D[5] PIN_B17 Seven Segment Digi 2[5]
HEXZ_D[] PIN_F14 Seven Segment Digt 278]
HE¥T MR RIK &1R Connon Towmond Naninesl Binant 7
HEX3_ D[] PIN_B1B Sewen Segment Digi 0]
HEX3_D[1] PIN_F15 Seven Segment Digi 1]
HEX3 D[] PIN_A1D Seven Segment Digk 377]
HEX3_D[3] FIN_B1D Seven Segment Digi 33]
HEX3_D[4] FIN_C10 Seven Segment Digi 34]
HEX3_D[5] FIN_D10 Seven Segment Digi 3[5]
HEX3_D[f] PIN_515 Seven Segment Digit 28]
HEX3_DP PIN_G18 Seven Segment Decimal Point 3
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4.4 DEO miiatracuan CLOCK coat Ty3winmm

by CLOCK coar renepatopu 50MHz raya 6ynran yacToTaau TakT
CUTHaAJUTapHM y3aTuO Oepuiin MmyMKuH. [lnatanu Ba doimanaHyBYNHUHT
MaHTHKUH XyCYCHUATIAPUHN CHHXPOHU3ANMSIIAIITHPUIT YIyH Kepak. byHman
TalIKapu CUHXPOU3ATCUTSIIANITAH KUPHIL CUTHAJJIAPU aBTOCO3JIAII
¢azacura(PLL) ynanras.

GPIOO (J4)

«—GPIO0_CLKINO |
(CLK12)AB12
CLK13) AA12 «—GPIO0_CLKINT |-

GPIQ0_CLKOUTO,.
GPIO0_CLKOUT1,

{(PLL1_CLKOUTn)AB3
(PLL1_CLKOUTp) AA3

FCLOCICED ) o (CLK4)
50 MHz <,
DSC Cycione®= I

CLOCK 50 2

BI2ICLE GPIO1 (J5)

(CLK14) AB1q[¢—CPIOICLKING |,
(CLK15) AA"q_GElQl'CLKlm_ 3

(PLLA_CLKOUTn) R16 19
(PLL4_CLKOUTp) T16 GRIO1_CLKOUT1,) )y

CLOCK_50 PIN_G21 50 MHz clock input

CLOCK_50_2 PIN_B12 50 MHz clock input

4.5 LCD mMoaymHU HIUTATHIIT
[Tnaraga 2x16 LCD unartepdeit masxya. by LCD aucnneit ynab unuiatum yayH
akpaTwiirat »xoil. KeluHru >xazBanja aucrieil OusaH rmjiaTaHu ajJoKacH

KypCaTUJITaH.
J2 2x18 LCD Module
Cyclone?‘ /1
F21 D22 D21 C22 C21 BZ2 B21 D20 C20 E21 F22 E22
o 5/5/68 8lg/al6lg|5 8|8
PlEPEIPIPIEIPIPIP el =
m =] m |2
A3 HEHE
= E|Z |8 B | |Z |8 |E
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LCD_DATA[D) PIN_D22 LCD Datald]
LCD_DATA[1) PIN_C21 LCD Datalf]
LCD_DATA[Z) PIN_C22 LCD Datal2]
LCD_DATA[3) PIN_C21 LCD Datal3]
LCD_DATA[4] FIN_B22 LCD Data[4]
LCD_DATA[S) PIN_B21 LCD Datals]
LCD_DATA[G) PIN_D20 LCD Datald]
LCD_DATA[T) PIN_C20 LCD Data[7]
LCD_RW PIN_EZ2 LCD ReadWrite Select, 0 =Write, 1 = Read
LCD_EN PIN_E21 LCD Enable
LCD_RS PIM_F22 LCD CommandiData Select, 0 = Command, 1 = Data
LCD_BLOM PIN_F21 LCD Back Light OM/OFF

By nucrneit makerra Kymuian0 KeaMaiu yHH aJoXuaa Xapu KUIHIITUHTH3
MyMKHH. By aucnuieit Oupon Oup MaTH KYpcaTHILIA MyMKHH.

2 X 16 LCD Module

14 )
(1 Pk hnbekch b k. S
X

4.6 Expansion Header

by 40 komrakTiu kypunma IDE undepdeiicura sra 6ynran Kypuamanap Ouian
unuiam yayH. byana 40 xonraktiapaan 4 tacu PLL aBroco3naruura yinaHaam.
[Tnara +5B Ba +3,3B y3rapmac kyunanumnau Tamunnad O6epaau. XKaasanga
KOHTAKTJIap aJIOKACH KYpCaTUIITaH.
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(GPIO 0) (GPIO 1)

J4 J5
[ABAZ] GPIOD_CLEM—H 1 2 (- GR00_ Do [AS18) [4B11] GPIOT_CLEND—1 1 2 &
[A412] GPIOD_CLKIMI—H3 3 4 (SH— GRIO0 DM [An16] [2211] GPIOT_CLEINI—ley 3 4 (2
[aa15) GPIO0 D2y 5 6 (oq— GRO0_D3 [AB1S [A1E] GPIO D2 § 6 (2H
[Antd] GPIOD D41y T B (S{— GPIOD_ D5 [AB14) [a518] GPIOT D4l T8 (o
[4813] GPIO0 DSy 5 10 o3 — GR00 D7 [A819) [2a17) GAICT_DE_Ley B 10¢
Si—-l 1 12— GND si—{ldie 11 124
[A510) GPIM0_DE—H=) 13 14 Sq— GR00_D9 [AA10) [¥17] GPIO1_DE—=7 13 14(=H
[AE58) GPIOD_DI0—H=) 15 16 Cq— SP00_D11 [A28] [UN5] GPI_DI0—H=r 15 16(3H
[AB5] GPIOO_DA2— 0 17 18 (5y—GR00_DM3 [Asg [W15] GPIOI_D13—He3 17 183
[AB3] GPIOD_CLKOUT—ED 19 20 SH— GRO0_DH4 [4B4) [R16] GPIM_CLKOUTI—ED 19 2034
[A43] GRIOD_CLKOUT1—E) 31 2 (3L —GPI00_D15 [A24] [T16] GPIO_CLKOUTI—E) 3 2234
[V14] GRI0D DME—s) 23 24 (SH— GRI00_DMT [Ln4] [AAT] GRIC_DIE—HE) 23 24 (=H
[¥13] GPIOD DME—rc) 25 28 (op— GRI00_DME [Wi3] [T14] GRIOT_DIB— 25 26(3H
[U3) GPIoD D2t—sy 7 28 (op— GRO00_D3 [Vig) [WHZ] GRIA_Da—Hy 37 2813
IN—r 3 N f—GND 1L T
[R10] GPICO D22—1 31 32 (SH— GPIO0_D23 [Vi1)] [R11] 6P _D2a—les 31 3202
[¥10] GPIOD D24—1E 33 34— GPIOD_D25 [W10] [WH0] GPIC_D2d—1 33 3407
[T8] GRI0D_D28—r 35 38 (50— GRI0D_D2T [vE] [US] SR _Doe—{1) 35 3603
[W7] GPIOO_D2E—ren 37 38 (Sp— GRI00_D23 [We] [¥7] GRIC_D2E—Hy 37 3803
[¥5] GRIOD_D30—-) 3 40 3SH— GRIOD_D31 [U7] [V8] GPICH_Dag—Hos 39 402H

| GPIOT_DO [A420]
| GPIOT_D1 [AE20]
L Griol_D3 [A519]
| GPi01_DS [as18]
| GPIoN_DT [ABIT]
| —GMD

L GRIod_D8 [WiT]
L_GPio1_D11 [T15)
| GPI01_D13 [Vi5]
—GPIo1_Di4 [453]
| GPIOT_D15 [Aa9]
|_GPi01_D17 [457]
L GPIo1_D19 [R14]
- GPI01_DH [T12]
L GHD

| GPI01_D23 [R12)
| GPI01_D2S [T10]
| —GPI01_DIT [T5]
L GrIon_D2s [UE]
L Griod D3t V7]

At a

GPIO0_D[0] PIN_AB16 GFIO Connection O 10[0]
GPIO0_D]1] PIN_AA1E GPIO Connection O [O[1]
GPIO0_D[Z] PIN_AA1S GFIO Connection 0 10[2]
GPIO0_D[3] PIN_AB15 GPIO Connection O [O[3)]
GPIO0_D[4] PIN_AAT4 GPIO Connection O [O[4]
GPIO0_DE] PIN_AB14 GFIO Connection O 10[5]
GPIO0_DE] PIN_AB13 GPIO Connectian O [O[8]
GPIO0_D[7] PIN_AATS GFIO Connection O 1O[7]
GPIO0_DE] PIN_AB1D GPIO Connection 0 [O[3]
GPIO0_D[Z] PIN_AATD GFIO Connection 0 10[9]
GRIO0_D[10] PIN_ABS GPIO Connection 0 10[10]
GRIOD_D[11] FIN_AAZ GPIO Connection D 10[11]
GRIOD_D[12] PIN_ABS GPIO Connection 0 10[12]
GRIOD_D[13] PIN_AAS GPIO Connection D 10[13]
GRIOD_D[14] FIN_AB4 GPIO Connection D 10[14]
GRIOD_D[15] PIN_AA4 GPIO Connection D I0[15]
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Pax6ap

GPIOO_D{18] PIN_V14 GPIO Connection 0 1O[16]
GRIOO_D{17] PIN_L14 GPIO Connection 0 10[17]
GPIOD_D{18] FIN_Y¥12 GPIO Connection 0 10[18]
GPIOO_D{19] FIN_W13 GPIO Connection 0 10[18]
GPIOD_D{20] PIN_U13 GPIO Connection 0 10[20]
GPIOO_D{21] PIN_V12 GPIO Connection 0 10[21]
GPIOO_D]27] PIN_R10 GPIO Connection 0 10[23]
GPIOD_D{23] PIN_V11 GPIO Connection 0 10[23]
GPIOD_D{24] FIN_Y10 GPIO Connection 0 10[24]
GPIO0_D]25] PIN_W10 GPIO Connection 0 10[25]
GPIOD_D{28] PIN_TE GPIO Connection 0 10[26]
GPIOO_D{27] PIN_ V8 GPIO Connection 0 10[27]
GRIO0_D{28] PIN_WT GPIO Connection 0 10[28]
GPIOD_D{29] FIN_WE GPIO Connection 0 10[20]
GPIOO_D{30] PIN_WS GPIO Connection 0 10[20]
GRIOD_D{1] FIM_U7 GPIO Connection 0 10[21]
GPIO0_CLEIN[D) PIN_AB12 GPIO Connection 0 PLL In
GPIOD_CLKIN[1] PIN_AALZ GPIO Connection 0 FLL In
GPIO0_CLEOUTIO) PIM_AB3 GPIO Connection 0 PLL Out
GPIO0_CLEOUTT) PIN_AA3 GPIO Connection 0 PLL Out
GPIo1_D[0] PIN_AAZD GPI0 Connecton 1 10[]
GPIOT_D[1] PIN_AB20 GPIO Connection 110[1]
GPIO1_D[2| PIN_AATE GEIO Connection 110[2]
GPIo1_D[3] PIN_AB1D GPI0 Connecton 1 10[3]
GPIOT_DM] PIN_AB1E GPIO Connection 1 10[4]
GPIO1_DE| PIN_AATE GRIO Connection 1 10[5]
GPIOT_D[E| PIN_AATT GPIO Connection 1 10[E]
GPIOT_D[] PIN_AB17 GPIO Connection 110[7]
GPI01_DIE] PIN_Y17 GPIO Connection 1 10[3]
GPIOT_D[g| PIN_W17 GPIO Connection 11000
GPIOT_D{10] PIN_L15 GPIO Connection 110[10]
GRIC_D[i1] PIN_Ti5 GPIO Connection 110[11]
GRIO1_D{12] PIN_W15 GPIO Connaction 110[12]
GPIOT_D{13] FIN_V15 GPIO Connection 110[13]
GRIC_D{14] PIN_ABD GPIO Connection 110[14]
GPIO1_D{15] PIN_AAD GPIO Connection 110[15]
GPIOT_D{18] PIN_AAT GPIO Connection 1 10[16]
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GRIO1_D[17] FIN_ABT GPIO Connection 110[17]
GRIO1_D[1g] PIN_Ti4 GPIO Connection 1 10[18]
GRIO1_D{19] PIN_R 14 GPIO Connection 1 10[10]
GRIO1_D{20] PIN_U1Z GPIO Connection 1 10[20]
GRIO1_D]21] PIN_Ti2 GPIO Connection 1 10[21]
GRIO1_D{27] PIN_R11 GPIO Connection 1 10[22]
GRIO1_D]23] PIN_R12 GPIO Connection 1 10[23]
GRIO1_D{24] PIN_U1D GPIO Connection 1 10[24]
GPIO1_D{25] PIN_T10 GPIO Connection 1 10[25]
GPIO1_D]26] PIN_U® GPIO Connection 1 10[26]
GRIO1_D]27] PIN_TD GPIO Connection 1 10[27]
GRIO1_D{24] PIN_Y7 GPIO Connection 1 10[28]
GPIO1_D{20] PIN_US GPIO Connection 1 10[20]
GPIO1_D{30] PIN_VE GPIO Connection 1 10[30]
GRIO1_D]31] PIN_\7 GPIO Connection 1 10[31]

GRIOI_CLKINGD] | PIN_AB11 GPID Connection 1 PLL In
GPIOI_CLKIN[] |  PIM_AAT1 GPIO Connection 1 PLL In
GRIOI_CLKOUTID]|  PIN_R16 GPIO Connection 1 PLL Out
GPIDI_CLKOUT[1]|  PIN_TiS GPIO Connection 1 PLL Out

4.7 VGA

[Tnata 16 xonTaktau D-SUB konektopépaamunaVGA MoHuTOpIaHu ynab
UIIIan UMKOHUsATHra 3ra. CHHXpocurHayuiap Tyrpunan Tyrpu Cyclone 11|
ynauu0, Ba 4 out DAC kypuimacuia y3rapTUpuiInO aHaaor CUrHa (KM3HI, KYK
Ba SIIWJIPAHT) YUKOpuO Oepaau. Pacmua 1y xapaéH KypcaTuirad

H18 s
HIT
H20
H21

JIT
K17
J21

VGA_B

'
VGA_G @ - O
£

Cyclone_gjlﬂ

WES WE

WEA HE

3:

Keinnru pacmaa VGA skpaHura YMKaJInurad CHHXpOCUTHAJUIAPHUHT
TapTUOIaHuIM Kypcatuirad CuHXpaHU3acusJIallrad Kajap geca XaM 0ynaau
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Back porch b Front porch d

i——~| Display interval ¢ |——i
DATA " "
HEYRG

—| Sync a _J

JKagBanja KOHTaKTIapHU aJIOKa Ba SKPAaHHU KEHTalTMaJIapu KYpCaTUIIraH
I'opuszonran cunxponmsaums

Configuration Resolution{HzV) | afus) | bius) | clus) | dius) | Pixel clock{Mhz)

VGA(BIHZ) B4 0x4E0 38 10 | 254 | 08 25 (B40iE)

BCPTHKAJTI CUHXPOHH3alUA

‘Configuration Resolution (Hx\) ailines) bilines) c{lines) dilines)

VGA[GOHz) G40x4E0 2 33 480 10

KonTakTnap anokacu

VGA_RIO] PIN_H1D VGA Red[l]
VGA_R[1] PIN_H17 VGA Red[1]
VGA_R[Z] PIN_HZ0 VGA Red[Z]
VGA_R[ PIN_H21 VGA Red[3]
VGEA_GIO] PIN_H22 VGA Green]l]
VGA_G[1] PIN_MT VGA Green[1]
VGA_G[] PIN_K17 VGA Graen[2]
VGA_G[3] PIN_J21 VGA Green[3]
VGA_B[I] PIN_K232 VGA Bluefl]
VGA_B[1] PIN_K21 VGA Blue[1]
VGA_B[Z] PIN_J22 VGA Blue[Z]
VGA_B[3] PIN_K18 VGA Blue[2]
VGA_HS PIN_L2 VGA H_SYNC
VGA_VS PIN_L22 VEA V_SYNG

4.8 RS-232 Pakammiu mopT
[Tnata RS-232 kypunmacu Ounan anoka ypHatui yauyn ADM3202 anoka
y3arruyjian (oiinanananunap. by curHamiap Ha3opativ cUTHaUIap KaTopacura

KHupaaujiap.
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By curnannapau unuiaTuil yayH 9-koHTakTiM ynaruaau D-Sub konekTop Exu
RS-232 kabens Ounan anoka ypHatui kepak. KeiinHru pacMaa cxeMOTeXHUKACH

KypCaTWIraH

a2

Cychrm?‘ﬂ[

21

UART_RXD

RS232 Signals

Uz ADM3202

UART_RTS

12 RAOUT R1IN LDHID

UART_TXD

3 R20UT R2IN H4|:| RTS

UART_CTS

11 14
TAIN TI0UT 4|:| XD

KonTakTnapHuHr aokacu

UART_RXD PIN_Lr22 UART Receiver

UART_TXD PIN_L121 UART Transmitter

UART_CTS PIM_V21 UART Clear to Send

UART RTS PIN_V22 UART Requast to Send
4.9 PS/2 pakamnu nopt

DEO miatacu crangapt unrepdericnapiua uiiammu MyMKHH, OyJiap CHYKOHYa
Ba KyaBuarypa o6yiumu mymkuH. Pacmaa FPGA nnatacu 6unan Ba PS/2 mopr
OwJiaH ajoka YpHaATHUII KypcaTuirad

01 2 T20UT T;D CTS

e T
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Cyclone@m

P2z

P52 KBCLK

ANAAY

P52 MSCLK

AA——

J3

-
Rz | P52 MSDAT A A A
P21 [ PSZKBDAT pVAMA |
JKanBanma KOHTaKTIIApHUHT aJOKaJIapy KypcaTuiral
P52_KBCLK PIN_P22 P52 Clock
P52_KBDAT PIN_P21 P35i2 Data
P52_MSCLK PIN_R21 PSi2 Clock (reserved for second P5/2 device)
P52_MSDAT PIN_R22 P5i2 Datafreserved for second PSI2 device)

4.10 SD-CARD xounamruuu (SOCKET)
IInara Kymmmya X0THpara XaMm yJIaHuO MIIaIl MMKOHHUATHTA 3ra.

3y

w21
Yaz2

Wao

33V

9 paTAz
SO_DATA3 1] patas
SD_CMD r] [
3| vss
asv] 4 vee
SD_CLK q
5 vss
SD_DATAD 7 S
8| paTa1
SD_WPn 11 I

Keitnaru xaasanma SOCKET HU KOHTaKTIapUHHU aJIOKAJIApH KYpCaTUIITaH.

5D_CLK PIN_¥21 5D Clock

SD_CMD PIN_¥22 S0 Command bidirectional signal
SD_DATD PIM_AAZZ 5D Data bidirectional signal
SD_DAT3 PIN_W21 5D Data bidirectional signal
5D WP_N PIN_WW20 5D Card write protect signal (active low)

4.11 SDRAM Ba FLASH u

IJIaTHII

[Tnatama 4 M6 FLASH Ba 8 M6 SDRAM xotupanaprasra.
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SDRAM U1

DRAM_ADDR[12:0]

See Table 4.15 » A[12:0]
See Table 4.15 |g DRAM_DarT>:01 - D[15:0]
DRAM_BA_0

55 DRAM_BA_1 >| BAO
Ad - = »| BAI1
DRAM_LDQM
- E7 A UDom »| LDOM
--"\-\
Ba - »| UDQM
Cyclonet™ Il SRAMLWE N Q
D6 » NWE
DRAM_CAS_N
G8 »| nCAS
DRAM_RAS_N
r DRAM_CS_N ¥| nRAS
G7 - - > nCS
DRAM_CLK
E5 R »| CLK
E6 - »| CKE
FLASH U2
See Table 4.16 FL_ADDRI12:01 = A[21:0]
FL_DQ[15:0
See Table 416 |« DAl ] - DC[14:0]
FL_DQ15_AM1
Y2 » DQ15/AA
FL_WE_N
P4 »| WE#
FL_RST_N
@ R1 W N »| RESET#
CycioneX1ll - »| WPEACC
FL_RY
M7 e »| RY/BY#
o8 FL_DE_N " O
RO FL_B‘(;E N > OFF
AA1 - - »| BYTE#

JKanBanga KOHTaKTJIapHU AJIOKACH KypCaTWITaH

(5[]

UM30

CaHa

Pax6ap

®daiizues 1I.1.

Tamnaba

Maxugosa 3

“FPGA-onnuit Xonnapa AacTypiaHyBuUd BEHTHII

Marpuiaiapu’” Moaynu Oyiinya mpe3eHTaoH
Mabpy3aJapHHU APaTUII




DRAM_ADDR]O] PIN_C4 SDRAM Address]D]
DRAM_ADDR[1] PIN_A3 SDRAM Address[1]
DRAM_ADDR[Z] PIN_B3 SDRAM Address]2]
DRAM_ADDR[3] PIN_C3 SDRAM Address[3]
DRAM_ADDR[4] PIN_AS SDRAM Address[4]
DRAM_ADDR[E] PIN_C& SDRAM Address[]
DRAM_ADDR[E] FIN_B& SDRAM Addresc]E]
DRAM_ADDR[T] PIN_AB SDRAM Address[7]
DRAM_ADDR[E] PIN_CT SDRAM Address[E]
DRAM_ADDR[E] FIN_BT SDRAM Address]g]
DRAM_ADDRI10] PIN_B4 SDRAM Address[10]
DRAM_ADDR]11] PIN_AT SDRAM Address[11]
DRAM_ADDR]12] PIN_CS SDRAM Address[12]
DRAM_DQ[D] PIN_D10 SDRAM Data[0]
DRAM_DQ[1] PIN_G10 SDRAM Data[1]
DRAM_DQ[Z] PIN_H10 SDRAM Data[2]
DRAM_DQ[3] PIN_ED SDRAM Data[3]
DRAM_DQ[4] PIN_FE SDRAM Data[4]
DRAM_DGQ[5] PIN_G2 SDRAM Data[5]
DRAM_DQ[E] PIN_Ha SDRAM Data[g]
DRAM_DQ[7] PIM_FE SDRAM Data[7]
DRAM_DQ[E] PIN_AZ SDRAM Data[g]
DRAM_DQ[a] PIN_BO SORAM Data[g]
DRAM_DQ[10] PIN_AD SORAM Data[10]
DRAM_DaQ[11] PIN_C10 SDRAM Data[11]
DRAM_Da[12] PIN_Bi0 SORAM Data[12]
DRAM_Da[13] PIN_ATD SDRAM Data[13]
DRAM_DQ[14] PIN_E1D SORAM Data[14]
DRAM_DQ[15] PIN_FI0 SORAM Data[15]
DRAM_BA_D FIN_BS SDRAM Bank Address[0]
DRAM_BA_1 PIN_Ad SDRAM Bank Address[1]
DRAM_LDOM PIM_ET SORAM Low-byte Data Mask
DRAM_UDGM FIN_BA SDRAM High-byte Data Mask
DRAM_RAS_N PIN_FT SDRAM Row Address Strobe
DRAM_CAS_N PIN_GE SDRAM Column Address Strobe
DRAM_CKE FIN_E SDRAM Clock Enable
DRAM_CLK PIN_E5 SDRAM Clock
DRAM_WE_N PIN_D& SDIRAM Write Enable
DRAM_CS_N PIN_GT7 SORAM Chip Select
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a o

Paxbap

Signal Name | FPGA Pin No. Description
FL_ADDR[0] PIN_F7 FLASH Address[0]
FL_ADDR[1] PIN_P5 FLASH Address[1]
FL_ADDR[Z] FIN_Fa FLASH Address[Z]
FL_ADDR[3] PIN_NT FLASH Address[3]
FL_ADDR[4] PIN_NS FLASH Address[4]
FL_ADDR[E] PIN_NG FLASH Address]5]
FL_ADDR[E] PIN_M& FLASH Address[g]
FL_ADDR[T] PIN_M4 FLASH Address[7]
FL_ADDR[E] PIN_F2 FLASH Address[g]
FL_ADDR[Z] PIN_NZ FLASH Address[g]
FL_ADDR[10] PIN_N1 FLASH Address[10]
FL_ADDR[11] PIN_M3 FLASH Address[11]
FL_ADDR[12] PIN_M2 FLASH Address[12]
FL_ADDR[13] PIN_M1 FLASH Address[13]
FL_ADDR[14] PIN_LT FLASH Address[14]
FL_ADDR[15] PIN_LE FLASH Address[15]
FL_ADDRI18] PIN_AA2 FLASH Address[16]
FL_ADDR[17] PIN_MS FLASH Address[17]
FL_ADDR[18] PIN_M& FLASH Address[15]
FL_ADDR[18] PIN_F1 FLASH Address[18]
FL_ADDR[20] PIN_P3 FLASH Address[20]
FL_ADDR[21] PIN_R2 FLASH Address[21]

FL_Dao] PIN_RT FLASH Data(0]
FL_Da[1] FIN_F2 FLASH Datal1]
FL_Daf] PIN_RE FLASH Data2]
FL_Daf] PIN_U1 FLASH Data(3]
FL_DQ4] PIN_V2 FLASH Data[4]
FL_DQ[E] PIN_V3 FLASH Datals]
FL_Da[g] PIN_W1 FLASH Datald]

FL_DGQ[] PIN_Y1 FLASH Datal7]

FL_Da[g] PIN_T5 FLASH Data(g]

FL_Darg] PIN_TT FLASH Data(g]

FL_DQ[10] PIN_T4 FLASH Data[10]

FL_DQ[i1] PIN_UZ FLASH Data[11]

FL_DQ[12] PIN_V1 FLASH Data[12]

FL_DQ[13] PIN_v4 FLASH Data[13]

FL_DQ[14] PIN_W2 FLASH Data[14]

FL_DO15_AM1 PIN_Y2 FLASH Data[15]

FL_BYTE_N PIN_AAT FLASH ByteWord Mede Configuration
FL_CE N PIN_NE FLASH Chip Enable

FLOEM PIN_RS FLASH Cutput Enable

FL_RST_M PIN_R1 FLASH Reset

FL_RY PIN_MT LASH Ready/Busy output
FL_WE_N PIN_P4 FLASH Write Enable
FL_WP_N PIN_T3 FLASH Wnite Protect /Programming Acceleration
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2 Takpop.Jamil

MaiiJoH JacTypIaHyBYH

Maiizon .
JacTypIaHYBYH AacTypaanys1n AacTYpIaHYBYH Maiigon
XoTHDE MAaHTHKH i §3apo aoKa AacTypIaHyBYH
P JIMEK KYPHIMACH aHaJI0T KypHIMAac
PROM
EPROM !
FEPROM [ SPLD ] [ CPLD] [ FPGA ]
(Flash)
PAL,PLA
OJIMK (SPLD) HUHT TY3ILIHIIHT:
—*| MaHETHKHH MaTpHI
- —
X , BA
I OE
i ——»
+D OC
ManTERHHA .y
MATpPHIA
(MM + OFE
4 —
EKII Ip oc
N0 MM30 cana “FPGA-oxauii Xo/tapaa AacTypiaaHyBYH BEHTHI
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Hukyeul sueiikaaap (OC) TaKCHMIIAHHIIH

Maxkpoaueiika MC I'O-Block IOB
Pi
fo

f, - : Ve

> ol 1 7 X

>

| ! \ I/O-driver
Coat(cHHXpOHH3ATOP) Kapyea
¥arapyeunIap

(Teckapn anola)

dvakumonan Biaok: 1 ta SPLD(OIMK)ra, xvm kappamu CPLD(K/IMK) ra

dynxnnonan Brox FB
. MM
1 BA
MC =
r /O-Block
D Q- =
MM
£ MC .
Coar — " JO-Block
D Q ® ,
PUO HM30 cana “FPGA-onauii Xomnap/a JacTypilaHyBYM BEHTHIL
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CPLD(KIMEK) na PYHRIHOHAT BIOKIAPHHHT V.IAHHUIIH

YnaHudin MatpHiiacH

FB

L

F

L J

3

L J

FB

@
o

v

v

FB

¢

Coatmap
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OJ/IMK/KJIMK (SPLD / CPLD) Hu coMmuTapun

DyHKIMOHAT 1 bup Heura
070K

KomoOunaropuk ,Kenr* (Kymiad kupyBumiap)

anap

Xotupa Tpurrep 6ynumu M-H Tpurrep

3JIEMEHTJIapU

FB auHT ¥3apo - Global

aJIOKacHu

FB Hunr XamMma KupyBuuiap TaHJIAII

KUPUILI

y3rapyBumjiapu

I/O-Driver YpkyBun-sraciikanap manra  1/O-biokka

KypH JITaH a)Kp aTyBLII/I
I/O-Kyunanw = 0a3a-Ky4IaHHIII 1/O-Gnokiapra axparuiras
1O MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT
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3 MotuBanus TypTku
@ KJIMK (CPLD) HUHT KaMUYMIIMKJIAPH:

] Makposiuelikanap/a Ky3FaJIMaiIurad YMKUIIapHd KOMOWHAIIUSITAHTaH
y3namwrrupumnaa Ob (FB) yuyH XoMaku Kupuiiap TaHJIOBH.

[l Mynprursekcopra Oyirad kaTta Tanao.
- Macaman: n ta kupuiira 3ra XOR snemeHTH.

. Kapamr: MPGA — FPGA.

4 FPGA Apxutekrypacu

@ Kuuuk napaxa.

@ Acocuii KOMIIOHEHTIIAP:

1 ®dynkumonan biaokmap — wmatpuua (MaccuB) ek Joilialras:
— MYJBTUILJIEKCOpJIApIa acoCIaHraH,

— LUT ra acocnanran. (Look-Up-Table)
] 1I/O siueiikanapu —maxcyc FB ka0wu.

] JlacTypiaHyBYH yJIaHUIIUIAP.

1 Maxcyc Hard-Macros nap.

®no MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT
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MyJabTHILIEKCOP

@ lllennon &HmIHIIN:

f(xn_lem_expxo) - (Ef/"' f(xn—lr“':x;' :O,xl,xo))"\/
(0 S G2 % =13,.3,))

OMYJILTI/IHJIGKCOPJIapHI/IHF ¥3apo anoKacujaH noopaT MaHTUKUN DyHKIUsIAp.
Q Hacrtypinam texnonoruscu: Onataa Caknaruy 2 (S"TKa3quH KYTIpUK) EKU
Flash.

@ Actel (Axcelerator) Ba Quicklogic nan FPGA nap Kynnanunazm.
Mucoua: Actel Axcelerator

@ C-Cell: Kombounanmsum dueiika

[l 4:1- Mynpruriekcop + KynMMua MHBEPTOP:
- > 5 kupyRunny 4000 Tta MmymkuH 6Yiran QyHKIUSIAP:
— C-Cell yuyn 4— xkupunmmn XOR kepak 0yaamu.

] Yrkasysuu 3anxup(llenouka nepeHoca).

@ R-Cell: Peructp Slueiikacu

1 D-FF tpurreep Set/Reset accuaxponnu Ba ékuiras. [3]
Q @yHKHoHaN bIok:

[1 1 CynepKnacrep = 2 Knacrep.

1 1 Knactep = 2 C-Cell + 1 R-Cell.
- 2 pa3psav UMFUHINA YYyH YTKA3WUIIHU TE3JIAIITUPYBYU CyMMAaTOp.
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LUT

Q
Look-Up-Table(" 43raw srcaosaru™)__ SRAM-JlacTypialll TEXHOJIOTUSCH.
@ K-LUT:

[l K kupunum uxtuépuid GyHKIUsIap.

k
[] 2k XanBai €3yBaapu > 2(2 ) Typau manTukuii pyHKIMsIIapU amanra

OlIMpagu

1 4- xkupum-XOR 4-LUT yuyn tanab KuinHagu.

@ Opnarna: Aman 6axapaétranaa hpakat YKyBYH.

@ Kenraittupuiran: Aman 6axapaérrania Xxam é3yBud >

RAM *.
@ Altera sa Xilinx auar FPGA napuna UIIIaTHITaH.
@ Kemumys: K pasmepu 6yiinyga:

,» TAKCUMJIaHT'aH

1 K xnumk 6ynranga: LUT- yrunuszanus sxm, kyn cornu LUTnap , kym ¥3apo
IIOKaHU TabMUHJIANTIH.

1 Kxkarra: LUT-yrunm3anusa noteHuuan éMoH, kaM connu LUTnap, kam y3apo
aJIoKa.

Mmucour: Xilinx CLB (Configurable Logic Block)
@ dyHxumoHan:
[1 1 CLB =S Cnoiinu (TypJin THILIH)

1 1 Cmnoit = L LUTnap + L Tpurrepnap + YTkasyBun 3amkup+ MyIbTHILIEKCOP+

@ Virtex-I1:
1 S=4,L=2,4-LUT, LUT xyaau RAM €ku CUIDKUIIT PErUCTPUICK.

1 5-LUT, 6-LUT, 7-LUT, 8-LUT yuyH mMynbTHILIEKCOP.
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@ Virtex-5:

1 S=2,L=4,6-LUT, xynnu 2 nex kondurypamusinanaaurad 5-LUTmap.
[l L-cnoit : LUT dakar ykyBuwm.

1 M-cnoit: LUT xam €3yBumn [| RAM €ku ciDKyBYHM pETrucTp.

(1 7-LUT, 8-LUT yuyH MynbTHUILIEKCOD.
Mmucou: Altera LAB (Logic Array Block- Manmuxuit mampuya o10kxu)

@ ®@ynknuonan bBiok:
1 1 LAB = L madTukuii sueiikaigap + V1kazyBun 3amKup+ ...

@ Mucoa Stratix:
1 L=10; 1 mantukwuii siaetika (LE) =14-LUT + 1 FR(Tpurrep),

1 LE OGunan Tannanran QyHKIUSI opacuiary y3apo ajoka >4 kupyBud OuiiaH.
@ Mucoa Stratix-1V:

1 L=10; 1 ManTukuii siueiika (ALM) = 1 mypakka6-LUT + 2 FF (Tpurrep).

[l Mypakkao-LUT 8-kupyBum OujaH:

- 2 tamycrakui 4-LUT, éxkn

- mycrakua 3-LUT + 5-LUT, éku

- 1T1a 6-LUT, éxn

- 21a 6-LUT 2 Ta ymymuii kKupyB4u Ouj1aH, kM ...

1 LAB axbTepHaTus co3nanaauran Memory LAB (MLAB) kaou
[1 Xap oup mantukwuit suetika: 64x1 Omxauit Ukku(Dual)-optiaun SRAM nan
TaIIIKKJI TOITaH.

®HNo MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT
PaxGap | Paiiues [ILUL. Marpuiaiapu’” Moaynu Oyiinya mpe3eHTaoH
Tanab6a | Maxuzosa 3 Mabpy3aliapHH SPaTHII




1/O-Sueiikamap

@ Kucka tg, ty Ba tcQ. yUIyH KyIMM4a peructp.

< Typmu 1/O-cTarmapTinap yayH nacTypiaHyBYH.
@ Dual-Data-Rate (DDR), 6omkanap opacuma: Maxcyc GyHKIUsIIAP.
=
D Q 1
[ Pad
>
0 0
I
- X N % N
n L/ L/ T— PQ  IQ
> B
I—}
Clock Clock
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¥Y3apo ajioka
@ TI'no6an curnamiap:
[] TaxT curHajiapu Takmjiap JapaxTy €épaaMuaa [ mact CHIDKUIUIM TapMOK.

1 JJactypiaanyBuu MynbTUILIEKCOp EpAaMuia CHHXPOHHU3ATOP
CUTHAJUIapU TapKUOUaH TaHJIAII.

@ Asxparwiran ajgokanap:

[1 Opatna nactypiaHMaiiuras.

) Vrkaszysuu 3amxkup, Peructp 3amxup, LUT-kenraiinm,
@ VYwmywmuii anokanap:

[l CurHaj TUHUSAIAPUHUHT TapTUOIN )KOUTAITYBH,

1 Interconnection by Jacmypaanysuu yzapo anoxa nyxmanapu (P1PS) Ba
JacTypJIaHyBYH TIEPEKITIOYATENIb MATPUIIAIAPA TOMOHHIAH Y3apo alOKaIaHHIII
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{ YMyMHil VIaHHM.Iap W

/\

Tomomoras

/\

{ Texnomoras

4/\

MocaamyBYanIHE %nrnaﬂ KedHKHII ‘ Caxnarma2 SRAM o.0. ’
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Tomonornsg

@ Texnuk Tana6: FOKopu MoclalyBuaHIMK Kyiugarunap Ounan
1 Kucka kedukumiap,

@ Dxcrpuman Mucomap:

1. Kym kappanu xyaa kyn PIP nu y3yH auHusap .

2. Kym xappamu PIP Ounan yjnaHyBYM KUCKA JTUHUSIIAP.
@ 1 Mucon:

[1 Xamma FB nap ymaaumu Oup katop / ycTyHa.
(1 Ky nuausiap katop/ yCTyH ra Moc.

1 Adzannuru:

- NxTtuépuii kupyBumiap anokacu / unkum mMakcuman 3 PIP opkamu (HOps).

[} Kucka amanra oMpUIIraH ajoKajJap KaMYUJIUIH:
- Keunknnuiap KyTuiarasziad Kypa roKOpH.

1 XKyna xyn connu PIP 6ynrannurn yayn SRAM-TexHonorusra Mmoc

KeJIMaiIu,
@ 2 Mucor:
(1 V30K nunusnapra anoka PIP map opkanu.

[} ourra FB ¢akar nuHUSHUHT OUTTAa MOAYIUTA YIIaHAIH.
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1 Mucou: Xilinx XC3000.

1 Adszannury.

- Kucka ynanumap yayH KMCKa KEUMKHIILIAP.

- Y3yH yJlaHMILIap YYyH adbTepHATUB ayioka iyHamuniapu(Manhattan-
Distance).

1 Kamuumuru:

1 WMepapxusi: KUCKa + y3yH curHai JuHusuiapu FB Owitan 03 / kyn yiaHras.

] Tamkwi >Tum:
- Jlapaxtcumon ( Macanian: Actel Axcelerator)

-, Jonmuii Sduerika®:
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Texunonornsg

@ SRAM-texHoIOrH.

1 Kynna6 nactypiaanyBun SRAM-sueiikanap ToMmoHuAaH OOMIKApHIIaIUTraH
YTKa3yBUM TPAH3UCTOP EKU MYJITUILIECKCOP.

[ Kymurmya Mukpocxema(4uun) .
) Kymumya CUFruM:
[ PIP mucommapu: Switch-Box, Connection-Box, Switch-Matrix.
] Texnuk Tana0: dakat mymkuH 6ynran PlIPnap.
1 Kynnanunumu:
- Arap yTKa3yBYM 3aHXup OuiaH OofIaHMaran 0ysica , yHKUUSHA
xoinamtupui uxtuépuii FB na
Hactyp/ Kypuama-Makpocaapu
@ FPGA umna6 ynkapysuunap Tomonuaan HW-monynapu 6epunras:
[l Crangapt-FB yuyn xyanu mumdpnanran cxemaznek [ Jlactyp Mmakpociapu.
@ Kypunma Makpocaapura MHUCOI:
1 Apudmetuk (Kymaditupumr, DSP 6noknapn),
[1 Xotwupa (Single-Port-RAM, Dual-Port-RAM),

[1 Clock generator (DCM, PLL),

1 KOxopu Te3nmuknaru 1/O (Gbit/s Ba yanan roxkopn),

®no MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT

PaxGap | Paiiues [ILUL. Marpuiaiapu’” Moaynu Oyiinya mpe3eHTaoH

Tamada Masxunosa 3 Mabpy3aJIapHU SApaTUII




@ JlacTyp Makpociapyura MHUCOIL

[1 Ipomueccop sapoaapu (macanan: PowerPC, Microblaze, Nios-I1).

[1 Ethernet-MAC, PCle-Endpoint Ba 0omxkainap.
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CPLD / FPGA Coaumrupuir

OyHKIMoHanb biok O3 Kyn
KomMOunaropuka ,Kernr* (Kymmab , Kk (O3 kupyBuriap)
KUpYyBUYMJIAP
XoTtupa 37IeMeHTIapu FF FF/RAM
FBuuHT y3apo Global Local
aJoKacu
FBHuHT kupyBUH Tannos
y3rapyBuuiapu
I/O-Driver Anoxuna 1/0-bBaok
I/O-Kyunanun I/O-bankka akpatuira
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5 XyJoca

@ Oynkumonans brokmnap:

(] MynapTuUOJEKCcOpra acocjaHraH,
1 LUT ra acocnanras.

@ FF nap 1/O-auelixanapra KUpUTHIITaH.

@ Vianumr:

[} Tomonorwus:
- Uepapxwus: JapaxtcuMoH, ,,J{aBpuil ssuerka .

] TexHOmoTrwUs:
- Antifuse (Caknaruu 2) [ Mukpocxema (4um) acocaH MaHTUKHI aMaiap

yUyH.
- Pass-T / Mynbturuiekcop + SRAM-sueiika. [ xym mapTa qactypianyB4u.

@ Kypuima-Macros vs. Jlactyp-Macros.
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2 Takpopaam/ FPGA Mucomiap

~

J’,,f”

| K

[O-Aueiira

FB

Viapo aloxa
(Maconaap)
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Actel: Axcelerator Family FPGAS,

v2.8, 2000
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LUT ra acocaanran:

@ k xupyBUMIM UXTUEPUN PYHKIMSITAPHUHT POCTIUK

KaJIBAJIMHU TACBUPJIAII

@ Mypakkab ¢pyHKIUsIAp TAPKUOU:

| Bup kanua LUTaap

LUT

/\ LUT

LUT

Ymymuit
y3apo ajnoka

[]

Kyummmya Myaruniekcop

LUT .\
2:1
MUX
LUT O
AsKkpaTwiran
(;1okamn)
¥Y3apo anoka
U0 HM30 caHa “FPGA-onauii xonnapaa JacTyplaHyBUd BEHTUII
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@ Mucon Virtex-5 Cnoiin (Cognanamrupunran Gpurypa)

6
—p-LUT
2:1 °
6 il
—H6-LU
2:1
MUX
6
~6-LUT
2:1 ®
INMLIX

6
+6-LUT
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FB HuHT y3apo ajnokacu:

@ TInoban y3apo anoxanap.

@ Asxparwiras y3apo anokanap.

@ VYmymuii y3apo anokanap.

] TexHoisorug:.

- Antifuse (Caknarny2)

- Pass-T / Myntumiekcop + SRAM-suciikanap

] Tomojsorug.

Mucou: Virtex-5 FPGA na axxpaTuiran y3apo ajsokanap

COUT

A

= ———

| CLB

Slice
X0Y1

I CLB

Slice

|
|
|
|
|
|
: X0YO
|

COuT COuT CouT
A
"P"':Riﬁ' """ F"':
Slice I : Slice |
X1Y1 I X3Y1 |
7 | T |
1| Siice |
L Xavt |
|

| |
CIN I fcin CIN |
_Jeour_ ____|COouT__ _|COuUT_
| 1 CLB |
Slice : : Slice :
X1Y0 I X3Y0 .
I |
|| |
l: Slice '
L1 | xavo |
I |

Xilinx: UG190 Virtex-5 FPGA User Guide, v5.2, 2009
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SKAM ra acocmaHEraHE ¥iapo amokKazap:

@ Switch-Box

i -

T = l T

@ Connection-Box
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Mucom: Spartan/X1 (conmamalmITHPHITAH )
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@ IlepexkmouaTens MATPHIIACH (VMVMHIL)

Xilinx: XC3000 Series Field Programmable Gate Arrays, v3.1, 1008
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Switch Switch Switch Switch Switch
- - -t - -
Matrix 0B Matrix 108 Matrix 108 Matrix DCM Matrix
Switch Switch Switch Switch Switch
- -~ - - -
Matrix 108 Matrix CLB Matrix CLe Matrix Matrix
Switch Switch Switch Switch Switch
- ] -l -l i
Matrix 108 Matrix CLB Matrix CLE Matrix g s Matrix
T |5
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A E
Switch Switch Switch Switch ) = Switch
- -t - - -
Matrix 108 Matrix CLB Matrix CLB Matrix Matrix
Switch Switch Switch Switch Switch
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Matrix 108 Matrix CLB Matrix CLB Matrix Matrix
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Mucom: Virtex-1I garn ymymuii y3apo anoxanap (2)

24 Horizontal Long Lines
24 Vertical Long Lines

|

120 Horizontal Hex Lines
120 Vertical Hex Lines

B

40 Horizontal Double Lines
40 Vertical Double Lines

16 Direct Connections
(total in all four directions)

o

8 Fast Connects

Xilinx: DS031 Virtex-11 Platform FPGAs Complete Datasheet, v3.5, 2007
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CPLD / FPGA Hu coJMIITHPHUII

Oynkunronains biaok O3 Kyn
Kombunaropuka oo 9
,Kenr* (Kymnad Kk (O3 kupyBumiap)
KUPYBYHJIAP
XoTupa 3IIeMeHTIapH FF FF/RAM
FBHuHT ¥3apo anokacu Global Local
FBHUHT KupyBUn Tannos
y3rapyB4miapu
1/O-Driver Anoxuna I/O-bnok
1/O-Kywianwiin I/O-bankka axxpaTuiran
(5[] HM30 caHa
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3 XoTupa 3j1eMeHTIapu

purrep

XOTI/Ipa QJIEMCHTJIapU

LUT-RAM Block-RAM

Tawiku
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@ LUT-RAM:
[l ®akatr SRAM-koH(pUTypalusiIn —XOTUPa YIyH.

1 LUT ra Mma"TuKuit €3uira yMyMu pyxcar.

@ Block-RAM:
1 RAM FPGA ra xymmmua HHTETpalusIaHTaH.
1 FOKOopH XOTHpa 3UYJIUTH.

[ Tarmkui STUITHU co371a0 Oymaau.
[] Mucou Xilinx RAMB18: 18 kBit

16K x 1 8K x 2 4K x 4
2K x 9 1K x 18 512 x 36
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Mucout: Block SelectRAM in Virtex-11

G|oba|¢|ockMux_/_+wwumumi (I

Configurable Logic

Programmable 1/Os

DCM (\ DCM 198

TITRRIAT

/

CLB Block SelectRAM

Xilinx: DS031 Virtex-11 Platform FPGAs Complete Datasheet, v3.5, 2007
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Block Block SelectRAM nuu Virtex-11 ga ynaawmmy.

Switch Switch Switch Switch — - 1~] Switch
<> <> <> > -
Matrix 0B Matrix 108 Matrix 108 MaV’- ek atrix
II S \\\
Switch [ o Switch |, Switch |, éwitch . Switch 5:.
Matrix | 08 Matrix | CLB Matrix CLB Matrix Matrix
Switch | Switch | Switch Switch | Switch
Matrix 0B Matrix CLB Matrix CLB Matrix % 5 Matrix
@ |3l
o =
Q]S
Switch Switch Switch Switch C% = Switch
Matrix | 108 Matrix | CLB Matrix | CLB Matrix | Matrix
Switch Switch Switch witch Switch
-+ - -+ < -
Matrix 0B Matrix CLB Matrix CLB trix Mayr‘/
AN —_— — 7

\/ DS031_34_022205
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(5[]

UM30

CaHa

Pax6ap

®daiizues 1I.1.

Tamnaba

Maxugosa 3

“FPGA-onnuit Xonnapa AacTypiaHyBuUd BEHTHII
Marpuiaiapu’” Moaynu Oyiinya mpe3eHTaoH

Mabpy3aJapHHU APaTUII




Tpurrep (FF) / LUT-RAM / Block-RAM nu conumrrupuin

Power-Up-Value

Reset Xa I?IyK ﬁyx
Size (typical) 1 Bit 16 — 64 Bit 576 —
589536 Bit
XoTupa 3u4uru [Tact Vpra Oxopu
Tammkn STHm T x1 Bup KaH4a co3namnyiap
Espuu-/Ysorm- butta burra Burra ommmii-Dual
[optnapu .
Onnuii- True-Dual
Dual
576 Bit = 32 x 18 Bit 589536 = 4K x 144 Bit
1O MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT
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@ Esum-/Yxum-TlopTian cosnar:

1 Bup-TlopTnu: yma agpecHuHr y3uaa Yium / é3um

1 Ommuit Dual-iopT:
- 1 &3um- Ba 1 YKuII-noprw.

- Typnu aapecnapra pyxcar.

1 True Dual-mopr:

- 2 é3u1- / YKUI-TopTIIapH.
- Typnu ampecnapra pyxcar
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4 IP-Aaponap

@ Humewtexmyan Myax

@ Moayarap FPGA HI1ad YHKAPYEYHIAP KM 3 TOMOH TOMOHHIAH TAKTH( KHIHHATH.

@ TasMmHEHOTMaxcyc, 0aTaa Mypakkad GyHKIRLIAp.

O JKaMrapHm OHIaH KynadTApHII,

O Ethernet MAC,

O TIpoueccop SApocH.

@ Kenr moxymmm.

IP Aapo
r
Soft IP Firm [P Hard IP
Soft-Macro Firm-Macro Hard-Macro
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@ Jactypwmii makpocaap(Soft-Macro):

[ nmonumxanamtupwiagurad RTL- mozern.

1 FPGA na ¢ynakimonan 6mox(FB)ka TacBupianmi.

Typryn makpocnap(Firm-Macro):
[1 Acoc: MaHTHKHU# 3JIEMEHTIAPHUHT BEHTHJI MOJICIIApH.

[ (IlImppnanran) cxema + TEXHOJOTUK CUHTE3JAp YUYH YEKIIOBIIAP.

1 FPGA na ¢ynkiumonan 6mox(FB)ka TacBupnanmi.

Ammapar makpociap(Hard-Macro):

1 FPGA na ¢pusuk maBxyna Oymany.

Hactypuii-/TypryH-/Anmapat MaKkpocJapHu COTHIITHPHIII

MaiigoH gacTyp/aaHyBYuaa daxaT OmBocUTa
Hycxasapu NxTuépuit kyn bepuaran
Mukpocxemara Tajad dakar arap vuuiaTuica  Xap A0uM
XaTo1apHU Ty3aTHII Xa 17099
MHUKpOCXeMa, ﬁym burra Oxopu
CHUHXPOHM3aLMs Ba KyBBaT FPGA un 3¢ dexTan. *
TAPKATHIIIHYU TerWILIH ONTHMAJLIIA

3¢ dexTUB KyIaALI I THPHIIL

* Kymmab onTuMaliam TP UMKOHUSTIIAPU UIILIA0 YUKAPHIIIAH OJIMH.
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Ammapat makpoc(Hard-Macros)aapura mucoJiap:

KynaiityBuu
DSP 6s10xnap

Coar
reHepaTopu

Ethernet PHY
Ethernet MAC
PCle Endpoint

Xotupa
KOHTPOJLIepHU

Virtex-6

Spartan-6 | Stratix-1V
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Mucour: Altera Stratix-1V (Half) DSP-Block

Nultiplier Adder Adder/Accumulator  FIR-Structure
Eimafmyeun Cyipiatop Cyrpratop/ Army- FIR. Tysememns
— L_\- MYIBATOD
*L
- {=y}
--‘2__-\\ o
X N qma
ny B
] + D ’
Input Reg. Pipeline Reg. Output Reg
Kupysunpersactp Fomeefiepan Pernctp ey san Permctp

Altera: Stratix-IT" Device Handbook Volume 1, 2009
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5 XyJioca
FPGA mucomnap:

1 dyHkmoHanb OJ0KIap,

] y3apo anoka.
XoTupa 31eMeHTIapu
] Typnapmu,

] Pyxcar.

IP-Anponap:

1 Hactypuit makpociap (Soft-Macro),

1 Typryn makpocuap (Firm-Macro),

1 Anmapar makpociuap (Hard-Macro).
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RTL
(PYA)

MaHTHRWA Aapasa

Cxema

PErMCTP - ¥Y3aTuu -
Dapaxa (HDL)

Xilinx ISE

3aH¥Mp MOAenn

~— Yeknauw L

SNeKTp ;nemeHTﬂap +

b a— BaKT MasnymoTaapu

h..___‘_._._'__,_..:-ﬂ

JTAG 3anxupu

TMS

" DEVICE 1

TDO

i 14 I
CHHTEZNAW  |e Ii"m'j”“pocnap
¥3rapTupuu
UCF @0MganaHyEqu
UEKNOBH
N MOCnal
Prog. hainxm .
reHepauAanaw JEDEC-File
Jed

TMS TMS
™ DEVICE 2 " DEVICE 3

TDI TDO TDI TDO

Source: German Wikipedia
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TAP Controller & Peructp

TAP-Controller

Instruction Register

Instruction Decoder

Bypass Register
IDCODE Register

... Register

Boundary Scan Register

Source: German Wikipedia
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Apum VTRA3r I X0THPA

[ Aprm FTEASTHRTE XOTHPA ]
Ketma-rer Tacomde pyxcatman(RAM) J [ Vionras (CAM) ]
FIFO, LIFO \ Kam
Vemnaguran mactypaamannran (PROM) axar Frm yay Vimtaganas, émmamran
' (RWM / RAM)

-7\

MROM
Jompmi

Hypaasm ][ SIeKTpHE ] [Bnepmma SoFTHE, ][ Cratme ][ Jrmanms l

PROM  EPROM EEPROM NVRAM SRAM DRAM

Vunprmmm

Hix

3 Koudurvpanuanaum cuHdaapu

KonpHrypHIHATaHATHT aH

Kafita kesdarypanas1aEajarag

Kucvas PexondaErypanaaiagagaran

JdaEaMBEK
Kaiita koBdETYpanad1agaJAras

@no uM30 | cama “FPGA-oaauii Xo/uiap/ia 1acTypiaHyBui BEHTHI
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JAuHaMuk KaiTa KOH(PUTrypauusIaHAAUT aH

@ Tymynua:
@ Anmnapar BocuTanapuaa TYpIH “HacTypiaap’Hy Gaskapuil,

(1 Co-mporeccop / Anmapar riaruHiIapu.

U Katima coznanaouean xucobnau.

@  Jacryp:
(] MHTEHCHB MacajaJapHHU XHUCOOaIIa;
— Pakamu curHayuIapHH Kaita uiniamy (pyHKIUS Ba OOIIKaiap).
— Buneo(ne)-xomioBun.
1 Mypakkab / BakT OWMJIaH YeKJIaHTaH Macajaap:
— bomxkapuu.

— Kopmnam / kaiita ouur.
@ Ty3WIMIIMHUHT TUNHK KYPHHHUILIAPU:

[l JactypmanyBun mukpocxema FPGA-mnara 6mas.
[1 SOPC (Tuszumoa oacmypnanysuu muxpocxema ).

— Ycrynnuru: XoTupa KoHQUryparuscu MaHTUKUI CerMeHTra

€3UIIMIIA MYMKHH.

@  Myammonapu:
] Pexanamrrupuui.
] bup MapTanuk KaiTa 1acTypJIaHaUTaH.
— Kapanr: Multi-Context-FPGAunap.
1 HW-/SW-Monyiapra Oy IMHHUIIIM.
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Qo
nactypstam (ISP).

4 Kondurypauus pe;kumMu

KOH(UTypaIUsIIaHAIH.

Qo

FPGAna SRAM ra acocinanrad H4KU TU3UM

0 BI/IpJIaM‘II/IITI/ISI/IMI/IHIFa TyIIHUpHJIrania

Nkxunamun : JInHAMUK KalTa KOHQUTYpallysiaHaIuraH.

Koduryparus pexxumu

Texunkacu MeXaHH3MH

XUMOSITaHUIIT

(5[]

UM30

CaHa

Pax6ap

®daiizues 1I.1.

Tamnaba

Maxugosa 3

“FPGA-onnuit Xonnapa AacTypiaHyBuUd BEHTHII
Marpuiaiapu’” Moaynu Oyiinya mpe3eHTaoH
Mabpy3aJapHHU APaTUII




TexHukacn

Kerma-KeT IMapasien
Master X X
Slave X X
Tlepudepus (X) X
JTAG X -

Q FPGA na xondurypaiius ajokagapu opKaiu
PEKMMHU TaHJIAILL.

@ Muwa6 ynkapyBumjaH GOFJIMK aHUK HOMJIAp (Bapk
KUJIa/IU.

Q FPGA Virtex-5 épnaMuia Kyiuaara MACOJUIAp KypCaTHIITaH.
Xilinx: UG191 Virtex-5 FPGA Configuration Guide, v3.8, 2009

Master- pe:xxumu:

@ FPGA GomKapuIHy TYIUK Y3 KYIUra onajiu.

Clock
-
2 i FPGA
3 Flash ’
d Config.-MasIvMOTI2D Master
= N
V]
Clock
g -
p Erm FPGA
g Flash .
g Master
Config. -MaBIvMOTIED
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Xilinx MO MA
Platform Flash PROM @
> M2
DATA | D_IN DOUT }——»
CLK CCLK
CE |= .
- Virtex-5
RESET/OE |= Master
CF | Serial
- {1 (2)
4.7 mg 3300 4.7 kQ
¢+ »| PROGRAM B
]
DONE  INIT_ B [——»=

PROGRAM_B UG191_c2_03_020308

NMilinx: UG191 Firtex-3 FPGA Configuration Guide, v3.8, 2009

Single Cable Connector for
Direct FPGA Configuration/Debug and
Indirect Platform Flash XL

Programmin )
9 9 Virtex-5 FPGA
Xilinx JTAG .
Cable Connector ; E For Programming
l 2L F:Ialforrn Flash XL
| — 5
w
i .
W= | 7 Indirect,
Platform Flash XL v In-System !
= + Programming :
emmmeeean . _& | Engine !
" . I L Y YT ’
{ FPGA Design | | G § anirol 25 | :
' i i ' L .
' (.bit) File [k % Address = 5 For Programming
M em———a- <18 = o Platform Flash XL
=
& © |  Data/Commands _ S
UG191_c2_29 051208
Xilinx: UG191 Virfex-3 FPGA Configuration Guide, v3.8, 2009
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Slave- peKumiL:

@ Kerma-KeT 3aHAKHD EKH KT KOHQHTYDAIHA YIYH HILTATIIA I,

@ bomka FPGA (€xu myHra yXurant) GOIKapHIITHH {3 KY/IHra 071a,IH.

Clock
« 2
Exum FPGA
— ) Master
—@ >
Config.-data ’
R FPGA
Slave

K¥m keTMa KeT peXUMH (2HAI0T KVII NapaJiie] peskHMH)

Paxbap

Tamnaba

Maxugosa 3

Mabpy3aJapHHU APaTUII

Clock
Exmm FPGA FPGA
Flash « , ;
Master Slave
Config.-data
KerMa ket JAHARHPIA VIAHHII peRAMA
Clock l
Exm FPGA FPGA
Flash « , ]
Master Slave
Config.-data
Tapanien 3aHRHPTA YIAHHI PEKAMH
®no MM30 caHa “FPGA-oxauii Xoiapaa JacTypIaHyBYd BEHTHIT
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0 |
f Xilinx o MO M1 MO M1
7
Platform Flash PROM e %{ 1
DATA D_IN DouT D_IN DOUT p——m
CLK CCLK CCLK
o Virtex-5 FPGA m  |Virtex-5 FPGA
RESET/OE € Master Slave
CF |— - Serial = Serial gm
33002
PROGRAM B 47kQ% @ PROGRAM_B >
—{ DONE INIT_B —{ DONE INIT_B
PROGRAM UG191_c2_04_020308
Xilinx: UG191 Virtex-3 FPGA Configuration Guide, v3.8, 2009
T O%8 $8 >3
- i
BUSY [ | —| BUSY || —| BUSY [ No
iiT_gCSO-B L—{NiT_g CS0-B —{iniT_B ©5O-B[ . onnect
DONE DONE DONE
V;';ZT Virtex-5 g Virtex-5
A[25:0] A[25:0] FPGA > FPGA
D[15:0] D[15:0] D[15:0] D[15:0]
Flash Fcs B FCS B Cs.B CS B
FOE_B|= FOE_B ] RDWR_B ] RDWR_B
FWE_B FWE_B CCLK CCLK CCLK
M2 M1 MO J_ M2 M1 MO > J_ M2 M1 MO
11 = Pl = |
0 1 0 i1 0 | 11 0
BPI UP
M[2:0j=Slave SelectMAP M[2:0]=Slave SelectMAP
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Iepudepus pexumu:

@ Muxponpoueccop OOIIKAPUIIHY Y3 KYIHIra OIaju.

@ 3amkupra yjaiHd y3aiTHPUII MyMKHH.

@ Oparna: napauien MabIyMOTIap y3aTHIIL

Clock o
ERHm
Muxkponponeccop ¢
Config.-data 3
(Slave)
]
j‘ 7
3
ADDRESS o I PROGRAM_B
Register cs_B
DATA |-= RDWR_B
CPLD Config. CCLK
G0 |— i D[0:x
cso Register T [0:x] .
Cﬂ i «dodo Slave
WE Input = 92 5 SelectMAP
ﬁ Register e P ¥ INIT_B
! DONE
Microprocessor P BUSY
Memory Used to Store
the Configuration
Bitstream UG191._c2 12072407
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JTAG
@ CPLD-koH}urypanuscura yxmani.

@ Perucrpra Maxcyc KoH(GUIypauus E3uil.

JTAG

PC FPGA

FPGA

Kelinarucu:

Onmuary xotupa turmiapu: Xilink Flash
m1aTpopMacHu.

CaHoaT cTaHAapTIIapy YYYH KYIIHMYa TABMUHOT:
SPI-Flash (Kemma-xem nepugpepusi unmepgheticu).
— V- / E3mm 6yiipyknapw.

(1 BPI-Flash (Baiim nepughepus unmepdgpeticu).

— Man3sun + Masiymoriap.

SCLK
MOSI
SPI « FPGA
MISO }
Flash Master
/S8
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PROGRAM_B \ /

INIT B

M[2:0] X 001

FS[2:0] X

FCS_B

e

D_IN (Normal Read)

< Bitstream Data >—

D_IN (Fast Read) Bitstream Data  }——

DONE

Configuration Mode | User Mode

UG191_c2_24_072407

XHMOSIJTAHUI MeXaHU3MJIapu
@ 1 Cuenapwi:

@ Arap Tok KywIaHumy Tanuiab 160pca KOH(GUrypays TypFyH O IHIIHI
Kepax.

1 1 Euum : Antifuse-FPGA (Caknarnu2-JIMUC).
[1 2 Euyum: SRAM-FPGA + Bydepnu 6atapest.

1 3 Euum: SRAM-FPGA + xotupanan KaiTa KOH(QUTYpaIysIIall.

@ 2 Cuenapuii:
@ Arap Tok Ky4IaHUIH Tamwiad bopca KOHGUryparus HyKaIuIII Kepax.
1 Eunm: SRAM-ra acocinanran FPGAmnap.

[1 Tunuk mactypiaap: MailJIoH oiinanaHul.
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1 Cuenapmuii: Konpurypauusinu cakjiam
@ Macana:

] YuuHuu TOMOHIAH MYXaHANUCIIMK aHAJIN3H.

@ FPGA- xoHUTYpaIMsICH Y3rapTUPHINTa pyxcaT OepuaMaras OYIIHIIN Kepak.

@ 1 Eunm: Antifuse-FPGA(Caxknaruu2-FPGA):

@ Acocal KOHpHUTYpaLys YKUIMarad OYJIUIIN Kepax.

@ 2 Euum: SRAM-FPGA + Bydepnu 6arapes:

1 Xotupa koHpurypanusicu uyk [| FPGAHU Oup MapTaMK AacTypiall MyMKHH.
[l FPGAna kaifta YKy QyHKIMSICUHA HOAKTUB X0JIaTra KEJITUPHILL
1 Kamuwnnuru: Xo3upru 3amon FPGAnapuaa y30k Myanatin
KYIpUK (aJI0Ka)HU TabMUHJIAraHINTY yUYyH JTOUMUHN TOK FOKOPH.
@ 3 Euum: SRAM-FPGA + XoTupaziaH KaiiTa KOH()HIypalusIIanL.
1 Xortupara mudppranrad kypunumiga FPGA-koHbuUrypausciau cakian.
1 FPGAnma kaiut sHeprHsira OOFIMK OyIMaran KYpHHHINIA JaCTYPJIaHAIH.

[1 FPGAna kaitta Ykuin QyHKITUSICHHA HOAKTUB X0JIaTra KeJITHUPHIILL,

FPGA
FPC >
WP, JEAAT
(NVRAM)
Hacrypram
XotHpa wigpnaw ISP
Vg ]
DdUO HM30 caHa
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5 XyJioca

@ Koudurypanusnanui cuaduapu:

[l Kondurypanusiianaaura,

[l Kaiita koHpUTypanusiaHaIuTaH,

1 Kucman kaiita KoHGUTypanusaaHaIuraH,

] JluHaMUK KaiTa KOH(UTYypalusIaHaIuTaH.

@ Koudurypanus pexumu:
Master, Slave, Ilepudepus, JTAG.

[]
[]

(] XuMOs MEXaHU3MJIApH:

KCTMa-KeT, ImapajIciI.

XOTUPAHUHT TAIIKK KOHPUTYPALUICH VK.

Kondurypanusiau mudpnani.

Kondurypanusnu nykatumi.
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1l bOb

Xa€T (PA0IUATH
XaB()CHU3JINTH
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Nuuiad ynkapuiin KOpXoHAJapuIa paaMoaAKTHB HYpPJapAaH caKJIAHUII

JlaBnaTUMU3HMHT OMp KaH4Ya MJIMUNA TEKIIUPHUII Myaccacajlapujaa Ba HILiad
YUKApUIl KOpXOHAJTapuJa Xap XWJ Makcaajap y4YyH pPaJHOaKTHB MoOJJiajiapiaH
dbornananunaau. Macamas:

-Kyiima netamiap cudaTuHu Ba KaMYWIMKIAPHA aHUKJIAIIA;

-MeTaJJIApHU MMalBaHAJIaHTaH Ba TaU€p JeTaUIapUHUHT cCU(paTUHU aHUKJIAIIIA;

-TeMHp - OETOH KOHCTPYKUMSUIAPUHUHT UIIYM apMaTypaCUHUHT XUMOsS KaTjaMu
YdamiiapuHu aHUKJIamaa (u3c);

-TeMHUp - OETOH KOHCTPYKIUSJIAPH WITYM apMaTypaCUHUHT OJIMHIAH 3YPUKHUII
KYpPCAaTKUYMHU aHUKJAl1a (UIH );

-unuIad YMKapUI skapaCHIapUHA HA30paT KWIIUII Ba aBTOMAT-JAIITUPHUIIIA;

-Xap XWI KypwiIMajJapHH KaJWHJIUTH, 3WWIATH, HAMJIUTH XamJia KypUJIUII
Oynanuran ep KaTJaMUHH THAPOTEOJIOTHK IAPOUTUHU T€3 aHUKJIAIIIa KeHT KylaMm/ia
KYJUTAaHWIaIH.

PanuoaktuB wHypnanunuiapra anbda, Oera, ramma, pEHTIeH Ba HeHTpaH
OKUMJIApU KUPAJIH.

-anba Hyprapu - KaTTa HOHJAIITHUPHII XyCYCHUSTHra dsra OYnraH, Xapakar
noupacd Karta OyiamaraHn reiauil aToM SIPOJIADUHUHT MycOaT 3apsiijiaHTaH
3appadaiiapu xucoOjaHaau. Xapakar JoMpacu KUYUKIUTU cababiii MHCOH TePUCUHU
Epud Kupa oJIMaIi Ba yHYA 3apapiu dMac.

-0eTa Hypiapu - Xapakar JOMpacy aHdya KeHT Ba EpHO KUPHUII XyCyCHUATHTA dTra
O0ynn0, UHCOH yYyH XaB(IUIHD.

-raMMa HypJjapu - HOHJAIl KOOWIMATH KaTTa Oyimacana, karra €pud KUpHIL
Kyuura sra OYymuO, SIpo peakiusuiapy Ba paJdOaKTUB TapyallaHWIl HaTHKAacHua
BY)Ky/ra KeJaJuraH I0KOpU 4acTOTaiard dJIEKTPOMArHUT HypiAapIup.

-pEHTT€H HypJIapu - MOJJAJapHU D3JIEKTPOH OKUMiIapu OuiaH OoMOapauMOH
KWITaHAa aXpalud YWUKAIWTaH »dJICKTPOMATHUT Kywiapawp, Oy HypJapHUHT
MOHJIAHUIII XyCycusiTiaapu 03 Oyncana, €pud KUpHUII KYPCATKUYM HUXOATIA KaTTa
XucoO1aHaIu.

Pentren Ba raMma HYpJAHUIUIAPHUHT SKCHO3UIMOH J03aCUIIMOH J103aCU
oupnuru cudatuaa kyiaoH / kuinorpamm (Ki / kr) kaOynn KUIHHTaH.

Pentren Ba ramMmma HypJIaHUIUIAPHUHT SKCTIO3UIIMOH 103aCH KYJIOH-KUJIOTPaMM
IIyHJai OMPIIMKKY, Y HypJIaHUII OuiaH TytamraH 1 Kr Kypyk atMocdepa xaBocuaa 1
Kn muknopnaru siexTp 3apsajapuHUHT MycOaT Ba MaHuil Oenrwiapu Oyirax
WOHJIApDHU BY)KYIra KeITHpaad. PeHTreH Ba raMma HYpJIAHHWIIIAPUHUHT TH3UMIAH
TalTKapuaaru OUPJIATH PEHTTCHIUD.

Xap Xui1 paJoaKTHB HYPJIAPHUHT THPUK OPTaHW3MIra TabCUPH YIAPHUHT
MOHJIOBYM Ba KUPUO OOpPYBUM XyCycHsiTUTa OariauK OYnu0, Xap X1 HypJiap Oup Xui
J103a]1a FOTUIraH1a OMOJIOTUK TabCUpH OUp-Oupuaan papk Kuiaau.

[y caGabnu paguanusa xaBQUHM aHUKIAIIAA 1032 SKBUBAJCHTH OUpIAUTUA 03D
KUPUTHIITAH.

PannoakTB MonamamapHUHT SHT XaB()JIM TOMOHU ITYHIAKH, YHHUHT TabCHUPWUHU
WHCOHHUHT CE3UIIl OpraHjapd MYyTJIOKO ce3Maiau, NIy cababnu paauoaKTUB
Moanap OujiaH UIIaragaa yra 3XTUETKop Oy Tanad STuIaam.
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WNHCOH OpraHuM3MHHHUHI PAJUOAKTUB HYPJAHWIUM WYKMA Ba TAIIKU HYpJIaHHII
oynasu.

-TalllKu TOMOH/AH HYpPJAHUII - MabJIyM TallKd HYpJaHyBYM MaHOa TabCUpUJIA
Keurawiuru cababnu, Tapkana€TraH HypJIApHUHT KUpUO OOpHIll Kydd KarTa
axamusTra sra Oynu0, opraHu3Mra TabCUPH XaM KyWIHPOK OYau.

-MYKA HYPJAHUII - Hyp TApKaTyBYM MOJJajap MHCOH OPraHU3MUHUHI HYKHU
TU3UMIIApUTA, S’BHU EMUPWITaH TEpH KaTjiamylapu OpKaJIM KOHra, Hadac oMl
ab30Japura, yrKara Ba MIWIMIIMK MOJJajapra, OBKAT Xa3M KWJIMII ab30Jlapura Ty-
mub KoJraH Takaupaa pyu oepamu. LllyHuHT yuyH XaM pagroakTHB MOIaJapHUHT
KaTTa MapyajaHUIl JaBpuja Ba KywWId HypJlaHUIIra sra Oynranna, aiiHUKca, yTa
xaB(au XucoOIaHaIu.

-PagrioakTMB  HypJaHWLOUIAPHUHT  OWOJIOTMK  TabCUpU —  aroM  Ba
MOJICKYJIaJJapHUHT HOHJIAHUIIM cudaTHaa TaBcudiaaHagun Ba Xap Xuil KUMEBHUU
OpukManap TapKHOJApUHUHT Y3rapuilnra Ba MebEPUN MalleKylslp OpuKMmanapia
y3WIUILIap OYIummra oiud Kenaju.

By ¥3 HaBOaTtuaa TMpUK XyKadpajgapaard Mojja ajaMallliHyBUHU Oy3WjIUILNra
Ba OpraHU3M1a OMOXUMEBUH skapa€HIIApHUHT UILJJAaH YMKUIIUTa cabad Oymaau.

Karra kyuygaru HypJaHuII TabCHUpPU Y3pOK BakT JaBOM 3Tca, 0ab3u Oup
Xy’KalpaJapHUHT XaJIOKaTH Ky3aTWiIaau Ba Oy allpuM ab30JIapHUHT, XaTTOKH OyTYH
OpPraHU3MHUHT XaJIOKaTH OWJIaH Tyraiu.

PannoakTuB HypJaHHILIAD TabCUPUIA OPraHU3MHUHI YMYMUW KOH AMJIAHWII
TU3UMHU Oy3uiaau, KOH ailIaHUIl PUTMU CYCasiM, KOHHUHT KyWWUJIUII XYCYCHUSTH
iyKomna Oopaau, KOH TOMUPJIApU, allHUKCA, KalWwIslp KOH TOMHUpJIapu MYpT OYiud
KOJIa/IM, OBKAT Xa3M KWJIMII ab30JIAPUHUHT (HaousITH Oy3uiagu, THCOH 03U0 KeTalH,
HATWKaJa UHCOH OPTaHM3MHHUHI TAlIKHU FOKYMIIM KacaJUIMKJIapra KapIiy Kypauiuil
KOOWJIMSITH KaMasiIu.

PannoakTB MoAmanapHUHT KyJra TabCUpP KWMLK OJAWH CE3WJIMAiad Ba BaKT
VTumm OwiaH Kyl KypUIIKOK Oyiaubd, yHaa EpwiMimriap Ky3aTWiaagd Xamja
TUPHOKJIAp TyIIHO KETaIu.

Anpa Ba Oera Hypiapu TallKapuJaH TabCUp KypcaTraHiaa WHCOH
OpPraHM3MHUHHMHI T€pU KaBaTW eTapiuya KapIIWIMK KypcaTtaau. AmMMmo Oy Hypiap
OBKaT Xa3M KWIMII ab30jJapura TYyIIMO KajraHjga YJapHUHT 3apapid TabCUPHU
Ky4aituo KeTau.

Kymuunuk paanoakTuB MoJjanap OpraHU3MHHMHI 0ab3u OMp KUCMIIapuaa >KHUrap,
Oylipak Ba cysiKJiapAa UMFUIMO OPraHU3MHU ITUKACTIANIN.

PanunoaktnB wmamnanap OwjaH uWOUIAETraH UINYWIAPHUHT  HYpJIaHUIIIaH
MyXo(ha3za KWIUIIHUHT TypIu XUl ycysuiapu (hoigaianuiaim.

Tamky HypJaHUIIAAH CAKIAHUILIA ACOCAH: ~HYPJIAHUILI BAKTUHHU O€JTUIIall;
-HypJiaHa€Trad MoJJia OMJIaH UIYM opacuaaru xaBpcus Macodanu cakJiial;
-3KpaHiap €paaMuaa TYCUK BOocUTalapuaaH (onIamaHulll 3apyp XUCOOIaHaIH.

Nirau-xoauMIapHUHT PaJMOaKTUB HYpPJIAHWII MUHTaKacuaa OYiHII BakTH,
YHUHT WY1 KYUWIMIOM MYMKUH OYnaran jgo3acuja HYpJIaHMII — BaKTHAaH
OLLIMACIIMKIIUTH KEpaK.
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Hypnanui nHTEHCUBIUTH HypIaHaETraH Moj1a OWJIaH UITYH opacuaara Macoda
KBaJlpaTura TEeCKapy MPONOPLUUOHAT SKAHJIMIMHUA XUcoOra OJraHjia, MabiyM
Macodama TypuO unuiarania dkpaniapaan Qoiiganranmaca xam oyaaau.

Anpda  HypraHUNUIApUAAH  CaKJaHUIIZAA - OKpaH  KAPUIWJIMTUHUHT
XUCOOTAIIHUHAT 3XTUEKU UYK. UyHKH Oy HypJIaHUILIAP XapakaT JOUPACU DHT Kywid
PaIMOaKTUB MOJAajapaa XaM 55 MM JaH omMaiau. Anb(a HypJaHUIUIApHU OifHa,
MJIEKCUIIIa3, (POJIbTAHUHT SHT I0TKA XMJIU XaM YIUIa0 KOJIHII UMKOHUSITHUTA 3Ta.

['amma wHypnanunuiapaan wmyxodasza KWIMILIA - OFUp MeTauiapaaH
doinananum kepak. MacanaH, KypromuH, BoJibppaM Ba OomKamap SXIIH HATHXKA
Gepamy. YamapuHEHT MyXo(da3alaHHII XyCyCHATIApUTra Kypa ypTaua OFMpINKIArH
MeTaiap SKpaH cudaruaa X Hatwxka Oepaau (TynaT,uysiH, MUC OpUKMaapu).

Okpannap €EpaamMuaa HYpPJAHUIIHA  XOXJIaraH MUKIOpAA KaMalTUpHII
MMKOHUSTA MaBXKY/I.

bera wypmanumgan wmyxodaszamanumga - OeTra HypJapHUHT  XapakaT
MacodagapuHu XxucoOra oJiraH X0J1/1a, SKpaH TYpH Ba KAJMHIUTHA TaHJIAHUO OJMHAIN.

Penren xypuiManapunan ¢GoiganaHuirasga HMKKU XWI HYpPJIaHUIT XacHil
oynaau. bynap TVrpu TymaérraH Hypiap Ba Xap XWJI lo3aiapra TymuoO KaiTraxn
HypJap XucobJiaHau.

Peuren  nypnapuman  ¢oipananunaérranna, Oy peHIeH  HypJapHUHT
MKKaJacHIaH XxaM MyXoda3aiaHuill Yopa-TaAOupIapuHu KYpHUIIl Kepax.

Myxo@daza 3KkpaHIapuHUHT MyXTa UIIAETraHIUTH Yiryain acoo0iapu €paamuaa
TEKIIUPUO TYPUIIAJIN.

|
\u;ﬂ
<

22-pacm. PannoakTtuB HypiiaHumgaH Myxodasa dSKpaHiapH.

Enuk Xonatnard HyplaHyBYM MOJJanap OMIAH MILIAraHAA aCOCAH TAIIKHU
HypJaHUIITa Kapiy Myxodasa aciaxanapuiaan Goiiganianuaaim.

PannoakTtuB Mojnamap OwiaH Wi OakapwiaJuraH OWHOJAPHUHT JIEBOPJIApH,
noJyi, mM@T Ba DIIMKIAPU TEKUC Ba CWIUIMK OYIUINM Kepak xamaa Oypdakiap
paMoOaKTUB MOJJaIapfaH To3ajall OCOH OVJIWINM y4yH SpUM aillaHa MIaKIura
KEJITUPWITAH XaJja Kypusiaau.

buHOMA FOBUHUII KypHJIMaJlapH, Ayl XOHAJapH, CYB MUMII (paBBOpasiapu, Ky
IOBHIII KypyIMaiapu OYJIUIIN IIapT XMUCOOIaHAIH.
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Tamku Ba HYKU HYPJIAPUHUHT U MOOAWHMIA pPyXcaT 3THJIraH 0e3apap

MHUKI0pHi yerapuiapu, Mm3B. XKangsainb
AlipuM ab30J1ap YYyH HHJLJIHK HypJaanyBuu oxam toudanapu
MUK/JIOPHUH yerapasap A b B
bezapap mukaopiaap 20 2 1
K¥3 opauuru yuyH 150 15 15
Tana Tepucu yuyH 200 - -
Konran aw3onap yayH 200 - -

Skka TapTuOAa caduoBYM BOCHTalap WHCOH TaHACWUTra, WYKW OpraHjiapura,
TepucHra Ba KHUMM - KEYakjapura paJuoakTUB MOJJallapHu, 3aXapiu
OMpUKMaTapHU Ba OMOJIOTHK TyMaHJIApUHU TYIIUIITUAAH CaKIaiam.

Sxka TapTHOIa CaKJIOBYM BOCUTAjap KYJUIAHWIMHUIINIA Kypa: TEpUHU
CaKJIOBYM, Hapac OJIUIIT OpTraHiapUHU, FO3HU, KY3HU CaKJIOBUYM Typiapra OYIuHaIM.

SAxka TapTHOaa CakJIOBUYM BOCHUTanap, (GUITPIOBYH, M3OJSIMIOBUM TypJiapra
Xamjia THOOMH CaKJIOBUM BOCHTaIapra OYJIMHAIN.

a) Hadac oprannmapunu cakjioBumiapra-ra3HukoOiap, pecreparopiap, MaToJd
HUKOOJIap, maxTa, JOKaIM TaKKU4YIap KUpau.

-I"aznukoOnap Hadac MynnapuHu, 103HU, KY3HU Xap XWI 3aXapiid TabcupiapaaH
CaKJIaIu.

dykopo myxodazacu OVinmua Kyuaaru rasaukoomnap: I'TI-5, T'TI-5M, TI'TI- 7,
['TI-7B; doitnananunaiy.

-Pecneparopimap acocaH paguMoOakTUB Ba MEXaHUK 4YaHIWapAaH Hadac
OpraHjiapuHu cakjioBud BocuTa xucoonanaau. [Ib-1 pecneparopu YepHoOn
aBapusicuja KYJUTAaHWINO, SXIITN HaTHKalap OepraHiiurd MabJIyM.

-Maronu HuKOOMap - Hadac opraHjapyuHU CaKJIOBYM BOCHUTAJIAPHUHT OJIUMN
yCciyOu caHanu0, y paaudoakTUB MoOJJajap/iaH, OWOJIOTMK TyMaHJap/aH CakjIOBYU
BOCUTAJIUP.

0) TepuHu cakJIOBYM BOCHTAJAp — CaKJall Japakacura kypa: QUIATPIOBYH Ba
M3OJISIUSIIOBYH XUJUIapra OViIMHaIu.

-M30/I0MsUI0BUM TEPUHU CAKJIOBYM BOCHUTAJIAP XABO YTKa3MaWJWraH pe3uHaIU
anactuk matepuaiapaan ([1BX) Taiiépnanaau.

N3on1usioBYM TEPUHU CaKJIOBYM BOCHTAJIapra: KOMOEH30H Ba KOCTIOM, €HTHII
XUMOSI KOCTIOMH JI-1 Ba yMyMKYIIIMH XUMOS )KamJlaMacu KHPaJIU.
-Ountpaopun xumos kuinmiapu (3P0-58).
by BocuTa kOMOEH30H 1aH, MalTaBa, IJIEM OCTUIMTHAAH Taukui Tonrad. 3d0O-
58 ra3HuK00, pe3WHAd HTUK Ba KYJIKOMJAaH HOOpaT xKamjaMa XoJjga Xam
dhoinananuIaIu.

-Opgauii TepUHU XUMOSJIOBYM BOCHUTalapra OAAWN Xe4 Hapca IIUMIWpUIMaraH
€KUY, Manuiap, KAJIMH 314 TYKWITaH MajaToIap, NaxTalu, YapM-TepUIu KypTKaiap
KUPAJIH.
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B) Slkka TapTuOaaru THOOMET BocuTanapuaan (oiiganaHuIl — HOHJIAIITHPIITYBYU
HypJapaH, 3aXapJIOBYl MoJJajlap/iaH, OakTepuana BOCUTAJIApAaH XamJla KyHuIiiaH
cakjiala maxcui (1a-2) fopuKyTuiaapaas GoianaHuiaaam.

JlopukyTura, 1opyu - JapMOHJAp Ba KUPFUH KypoJUlapu TabCUPHUra Kapllu
KypaluaJurad npaTeKkropiap *KOoUIamTHPUITaH.

Xap Xw1 TypAard siKka TapTUOAard CakJIOBYM BOCUTasapiaaH (oiianaHuIln
HypuKHOMaJIap Tajgabu acocuaa KYJUTaHWIIaIN.

23-pacm. lllaxcuit Mmyxodasa acimaxanapu.

5.2. ®ykapoJiapHu XMMOSl HHIIOOT/Iapuaa Myxoda3a KuJIum

XUMOs HMHIIOOTNIapu  (QyKapojapHu Tabuuii odariap, aBapus, Xajaokar
oKuOaTIapugaH Xamja KUPFUH KypoJulapu Tabcup ¢akTopiapuiaH Ba YIapHUHT
UKKUJIaM44 TabCcup GaKkTopiiapuaH cakjiaiauran Oolnanagap XUcooianau.

XUMOS MHIIOOTIapH Kyhuiarminapra Oy iinHaam:

a) Uynanmmmra kypa: (ykapolapHHM Cakiaimra, OONIKAPYB THU3UMIAPUHM Ba
THOOMII Iaxo0YanapHy KOMIAIITUPHILTA MYJIXKAJJIaHTaH;

0) XKoiinamran ypHUra Kypa: ajoxujaa >kounamraH (METpOMNOJUTEHIIAp Ba TOF-
KOH KYPWIHILIJIAPH );

B) Kypunum mygaatura kypa: — OJIIMHIAH KypuWJIraH Ba T€3 KypUJIaIUraH;

r) XuMmosuiain gapaxacura kypa: — Oommnana, PCh Ba ogauit Oominana (04uK
€ku €NuK ep Tynaiap).
bommana: Oomimana — oJamjapHM XaMma TabcHp (pakTopiapuman (HOKOpU

XapopaT, paJdoaKTUB, TOPTIOBYM Ba KYWIM 3aXapid MOJJAaiap), HHIIOOTIAp
Oy3wirasja yJlapHU KHUCMIIapUAaH Xamja KUPFUH KypoJulapu Ba OJIUN XY>KYMKOP
KypoJuiap TabCUPHUIAH CAKJIANIH.

bommananap onamiapHu KaOyJl KUJIUII COHUTA Kypa ScuHdra OYnuHamu: KUYUK
(150-300 kwumm), ypraya (300-600 kumn), karta (600 qan kym) Ba OomIKamap.

boumananu Kypuniga Kyiuaara tajgadmap KyHumaam:

3 cyTkajaH KaMm OyJaMaraH MyJaTAaa CakJIalll;

CyB 60cmaiinuran xoiapaa Kypuui;

- OKap CyBIapAaH, KaHaIW3alus KOMMYHHUKAIMSUIApUIaH Xamaa KypUJTUII

KOMMYHUKAIUSIApUIaH Y30KPOK JKoMIap/ia KypHi,
- YHWKUII Ba KAPUII SIIUKIAPUHUHT OV ITHIIIN.
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bommana wMabaym okuxo3map OuilaH JKUXO3JAHUIIM  IHApT, KyMJIaJaH:
[IAMOJUIATIUY, CAHUTAp-TEXHUK JKMXO03J1ap, XaBOJAru 3axapid MOJJalIapHH,
pasavoaKkTUB OMpPUKMAJapHU Ba OMOJIOTMK BOCHUTAJIApHU TO3aJOBUM YCKyHaJlIapAaH
nbopat OVIuIIM Kepak.

Bbommana acocuil Ba KylmmM4a XOHajapJaH TallKWi Tomaau: Acocuil XoHaiapra
— ogamuiap, OOLIKApyB TU3UMIIApH, THOOMI XMU3MAT TU3UMIIAPU JKOMJIAIITUPUIIAIH,
KYyIIMMYa XOHajapra >KMxo3jiap, acoo0-ycKkyHanap, 03MK-OBKaT/iap, CyB Ba OOIIKa
KEepakil BOCHUTANap >KOWilamTupuiaaau. by Oommananmap »kyaa MycTaxkam
KypUITAHJIUTH, TEPMETUKIMTH FOKOPWIWTH Ba CaHUTApP-TUTHEHA IIAPOUTHU
OynArannuryaH XajakHu OMp Heya KyH JaBoMmuja OeTamodaT cakiamid MyMKHH.
bommananap onamiap €ranurad Ba TypuO cakjIaHaIuraH xojiaa oymaau.

Typub caxnanaguran Oommanaiap cudaruga unuiad YUKApHIL, MabMypul Ba
XaJIK saiaurad 0ananj yinapHUHT epTynanapuaan ¢oinananunaan. bynga 6yTyH
KUPFUH KypoJulapu (akTopjapuiaH CaKJIOBYM KUCMIIAP, DJIEMEHTIAp YPHATUIHNO,
Oommanara Kyiwiran Tainadiaap Oaxapuiaiu.

N0 MM30 cana “FPGA-oxauii Xo/tapaa AacTypiaaHyBYH BEHTHI
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XVJIOCA

Menunr OuTupyB MajakaBuii umuM wmaB3dycu “FPGA-ommuii  xosutapaa
NACTypJjaHyBUM  BEHTWJ  MaTpulaiapu’  MOAydu  OVilMya  mpe3eHTaluoH
Mabpy3aJlapHu SpaTHILl €0 HOMIIaHAIH.

Ymby npe3eHTannoH Mabpy3anapHu Tai€priamiaa xam 158677- TEMPUS -1-
2009- DE- TEMPUS — JPCR HEICA: SjlpTa Ocuéna mHopMaTuka coxacujaru
OJIMI TabJIMM HHHUIMATHBaJapH Jokuxacu cavrura ( Www.heica.inf.tu-dresden.de )
calTura  KYImpoK  Mypokaar  KWIJUM. MasbiymoTHOMaAaH Hadakat
“JlacTypiaHaauraH MaHTUKANA cXeMa Ba CHCTEMalapHU MIUTA0 YuKHIl (QaHHUIaH
Mabpy3a MOJYJIH Ba TaXXKpuOa MAIIFyJOTIApHHUA Oa)kapHIlga, Oalku JacTypiIaHyBUU
MaHTHUKUH HMHTETpajl cXeMa TypJapuHU YPraHWIIHH HMCTOBYMIIAD XaM MYCTaKWI
yprauum ydyH QoilganaHa onagurad Kaiaub sApaTauM. YOy Mpe3eHTalMoH
Mabpy3anapiaH UXTHEpUN VKUTYBUM €k (oiaJaHyBUWIap MabIyMOTHOMA
cudatuna ¢oiataHuIl UMKOHUATUTA 3Ta OYIMIIMHU TabMUHJIAIIHU V3 OJAMMIa
MakcaJ Km0 KyHauM Ba 0y MakcaJaumra SpHIIIKM.

Spatunran  Tpe3eHTAMOH  Mabpy3allapHU  TabJIUM  JkapaéHuJa  Ba
doitnananyBumiap MabiIymMoTHOMacu cudaruna xam Qorigananca 6ynaau. Xo3upua
Oy Mpe3eHTallMOH Mabpy3ajap ymly coxXajlard WiK UIIUM OYnu0, KeMnHYamuk Oy
MaB3yHM SIHaJa KEHTauThpuO, OJIEKTPOH JapCiauK Ba KuToONmap spaTuo,
pecnyOMKamMu3ra TapKaTHII HUSTHIAMaH.
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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;

entity Projectl is
port(
swO : in std_logic;
swl : in std_logic;
sw2 : in std_logic;
sw3 :instd_logic;
seg7: out std_logic_vector(6 downto 0)
);
end Projectl;

architecture prol of Projectl is

signal dig: std_logic_vector(3 downto 0);

begin

dig <= sw3 & sw2 & swl & swo;

with dig select
seg7 <= ""1000000" when "0000",
"1111001" when "0001",
"0100100" when "0010",
"0110000" when "0011",
"0011001" when "0100",
"0010010" when "0101",
"0000010" when "0110",
"1111000" when "0111",
"0000000" when "1000",
"0010000" when "1001",
"0001000" when "1010",
"0000011" when "1011",
"1000110" when "1100",
"0100001" when "1101",
"0000110" when "1110",
"0001110" when others;

end architecture;
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