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H moapovoa epyacio amoteiel Tpoidv omoKAEIGTIKA O1KNG Hov Tpoondbelag. Oieg ot mnyég
oL ypnoonodnkay weptlapufavovtol ot PipAoypapio Kot yivetor pntn ovagopd e
aVTEG LEoA 6TO Kelpevo 6mov €yovv ypnotponomOel.

YIIOI'PAOH
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1.1 Xtoy0c T LOKN G EPYAGLOG

2TOY0C VTNG TNG TTLYKNG epyaciag elvar 1 dnuovpyio Kot 1 EQOPUOYT EVOG
Nios Il cvetuartog oty mhaxéta DE2-115 g ALTERA pe oxond v epgavion
pog ewovag o€ po. LCD 066vn.

Mo v wpaypatomoinon ¢ epyaciog avthg Elval amapaitnT 1 XPNOT VAIKOD
(hardware) ko Aoyiopukov (software). To hardware wov 6o ypnoiomomcovue ivat n
mhokéta DE2-115 g ALTERA aAld ko pua 086vn LCD v omoia 8o cuvdécovpie
ue éva VGA Koh®olo pe MV TAOKETO £T01 MGTE VO UTOPEGEL VO EUPOVIOTEL 1) EIKOVAL
mov Ba éyovpe swodyel. H mlokéta avty eivar éva FPGA to omolo avaAdete
napakdto. To software mov Ba ypelacbodue mapéyetor amd v ALTERA pali ue
v mhaxéto. [pdkerton yio to Quartus Il 11.0spl, to omoio cvumeptroufavel cav
vronpdypappa to SOPC Builder aA)d kot to Altera Monitor Program.

1.2 Tveivan to FPGA

To FPGA 1 Field Programmable Gate Array sivar évog TOmOG
TPOYPOUUATILOUEVOL KUKADUATOG YEVIKNG ¥PAONG TO omoio dtabétel moAd peydlo
oplOpd TVTOTONUEVOV TUAMV Kol GAADY YNPLOKOV AEITOLPYLOV OT®G amaplOunTés,
KOTOYOPNTEG LVALNG, Yevvitpieg PLL ka. e opiopéva amd ouTtd EVOOIATOVOVTOL Kot
avaroywkég Aettovpyiec. Katd tov mpoypaupatioud tov FPGA, o omoiog yivetan
Thvtote EVAD aVTO €ival TOTOBETNUEVO GTO TUIOUEVO KUKAMUO, EVEPYOTOLOVVTOL Ol
embountég Aertovpyieg kol docvvdéovror peTald tovg étol wote 10 FPGA va
GUUTEPLPEPETOL OG OLOKANPOUEVO KOKAMO LLE CUYKEKPLLEVT AEITOVpPYiaL.

O xddwag pe tov omoio mpoypoappotiletar to FPGA yphpetor oe yADOGESG
neptypaenc vikov (VHDL, AHDL, Verilog).

To FPGA ¢yet mopouolo medio eQoppoydv pe OGAAC mTpoypappatiiopeva
oAoKkAnpouévo ynoetakd kokiouate 6nog to PLD kot ta ASIC. Opong to 1dwitepa
yopaktnplotikd Tov FPGA givan to €&ng :

To FPGA ybver tov mpoypappatiopd tov kabe @opd mov StakdémteTon 1 tdon
Tpoodoaciog tov. Emopévag amattel emtepikd pukpoeneepyaoti | Wiun 1e udviun
ovykpdtnon dedopévav (non-volatile memory) amd ta onoia Bo mpoypoppotileton
KGOe POPA TOV ETOVEPYETAL 1 TAGT] TPOPOSOGING.

O mpoypappoticpog tov FPGA pmopel va adhalel kdbe @opd mwov tpomomorsitot
TO AOYIOUIKO TOV UIKPOEMEEEPYAOTN 1 T OedOUEVA TNG HUVIUNG TTOL TO EAEYYEL. Agv
vdpyel 6plo 010 TOCEG Popéc umopel vo emovompoypappotiotel. H katavédimon
1o00o¢ etvat onpovtikd avénuévn o oyxéon pe o ASIC.
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‘Etol 1o FPGA egivar 101aitepo KatdAAnAo ekel TOL Ol TAPAUETPOL AELTOLPYIOG
pénel vo aAAGCOVY GUYVA M| GE WIKPEG TOGOTNTEG Tapayw®yng, eved Ta ASIC, Aoym
poalikng mapayoyns, stval etnvotepa ekel Tov amotohvton PeEYAAES TOGOTNTEG KO M
emBopn Agttovpyia givarl ovetpd Tpokabopiopévn, xopic cedipata ( to ASIC dev
gnovampoypappotileTon ).

Baowm dopukn povadae tov FPGA eivar to Aoyicd pumdok, LE T ¥pYon TOL 01oiov
VAOTTOLOVVTOL Ol AOYIKEG GUVAPTNGELG OV EKPPALOLV TN AEITOLPYIO EVOG YNOLOKOV
KuKA®potoc. Aviloyo pe To HEYEDOG TOL KUKAMUOTOG TOAAG Aoywkd HTAOK
GLVOEOVTOL Y1 VO, DAOTOGOLV TO TTAN00G TOV amapaiTn TV AOYIKOV GUVOPTIGEMV.

1.3 Epyoieia mov 0a ypnoypomomcovpue

* Quartus 11 11.0spl

» SOPC Builder (epyoleio tov Quartus 1)
* Altera Monitor Program

* [Thaxéto DE2-115 g ALTERA

* Mo 066vn LCD

Audio TV Decoder
CODEC (NTSC/PAL)

28MHz Oscillator

Ethernet Ethernet
VGA 10/100/1000M  10/100/1000M  R$-232
usg usB USB  Mic Line Line |Video Out Port0 Port 1 Port

Blaster Port Device Host In In  Out

rt ' ‘ k...g'tg; {_u“

12V DC Power
Supply Connector

Power » ’
ON/OFF Switch
g

Altera US8 Blaster
Controller chipset

L "= P5/2 Port

USB Host/Slave
Controller

Altera EPCS64

q : HSMC Connector
Configuration Device £ sl 2

LCD 16x2 Module

50MHz Oscillator

7-segment Displays SMA Ext Clock Out

18 Red LEDs SMA Ext Clack In

ﬁ'ﬁ‘rﬁ"ﬁ f'if*ff-r?‘rﬁ'r e (R Receiver

o
ufeiefeieleivleleie} umuui

18 Slide Switches 64MB 2mMB sme
SDRAM x2 SRAM FLASH

Ewova 1. H DE2-115 ¢ ALTERA

Mode Switch

4 Push-buttons 8 Green LEDs
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1.4 Yyedwoopog evog Nios |11 cuetipoatog

O oyediaopndg evog Nios 1l cvotipartog, aroteheitarl and Tpeic TOTOVS GYEdiaong:
TOV GYESAGIO VAIKOD, TOV OXESOGHO AOYIGUIKOD KOl TOV GXEOLUGUO TOV GLUGTLLOTOC
o omoiog ovumepthopfdver VAKO aAlhd kot Aoywopkd. T mod amAd Nios |1l
ocvothpate €vag avlpomog o umopohcoe Vo LAOTOWOEL KOl TOLG TPEIG TOTOVC
oyxedlaons. o moo moAvmAoKa ocvoTiHOTO Ypeldlovtanl  EEXMPIOTEG OUASES
avOpOTOV Yo TOV GYESGUO VAIKOD Kol AOYIGUIKOV. X& QUTEG TIG TEPUITMGELS O
GYEOI0GLOG TOV GVOTAUATOG Ba ypelaoTel va vAoTomn el Kot amd Tig Svo ORAdES Amd
T1G omoieg Ba maipver Tinpopopiec. Katd tov oyediooud gival moAd onpavtikd ot 600
ouadec vo yvopifovv OAeg TIC TANPOQOpieg ot onueios OOV JUCTAVPOVOVTOL TO
VAKO Kot 10 Aoyiopiko. Xto oyfpua 1 BAémovue 10 poviélo oyedracpod evog Nios Il
GUGTNLOTOG. XTNV £PYOGIO AVTH EMKEVIPOVOLAGTE KUPIMG GTO GYESIAGLO VAIKOD.

vy

Launch Launch Quartus Il and

DE2-115 System Builder Open Project
Create New

DE2-115 System Builder Add User Design/Logic

Project l

Generate Compile to generate
Quartus Il Project SOF
and Document .

}

Configure FPGA

End

YyAuo 1. To yevikd poviédo oyedloopon evog cvotiuatog Nios 11

1.5 To Quartus Tng ALTERA

To Quartus eivon éva Tpoypappa oxedoouov Aoyicpkov g ALTERA. Ta xopia
YOPOKTNPIETIKE TOV elvarn Ta e&Ng:
1. H eeoppoyn mg VHDL ka1 Verilog yAdocog yio v meptypagn Tov
VAKOD.
2. O7tiKn TEPLYPAPT TOV LOYIKAOV KUKA®UAT®V.
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3. IIpocopoimomn g KOUATOHOPPNG TOV SLOVOGHATOC.

To Quartus Il, To omoio Bo ¥PNCLOTOGOVIE KUl GTIV CLUYKEKPIUEVT] EPYACIQL,
glvan éva poypappa mov moapéyeror and v ALTERA yia v avdivon ko v
ouvvBeon HDL oyediov, to omoio emrpémel otov ypnotn vo ovvtdiel kot va
petayAmttiost éva oyxédlo, vo peAetnost owaypaupata RTL, vo mpocoupoidcel to
oY£010 Kol Vo TapoTPioEL TVXOV AVTIOPAGCELS G AVTO OAAG Kot oAhayég o1 omoieg Ba
BonBnocovv oy Bertioon tov. Téhog cov divel v dvvatotnto vo pvBuicovus Tig
TAPOUETPOLG Yio TV obvdeon tov FPGA pe v cvokevn mpoopiopov, otnv
Tpokeévn mepintwon v 006vn LCD. H teAievtaio £€k8001 TOL AOYIGHIKOD €ival M)
13spl. H éxdoon ovtr vmoompilel tig e€ng ovokevég - Cyclone I, Cyclone 1V,
MAX Il kot MAX V 6g 6An v yKauo toug Kobdg kot pepikég amd tig Arria Il ko
Cyclone V.

1.6 Altera Monitor Program

To Altera Monitor Program givat évo tpOypopLpo. 10 0moio TopEXETOL OO TV
ALTERA pe to University Program Installer kot emtpénet 610 ypnot modd gvxoro
VO UETAYAMTTICEL KOl Vo gVTOTioeEl o@dipoto o YAdooo Assembly aAlé kot oe
npoypappata ypappuévo oe yAdwooo C. EpeaviCer v kotdotoon tov Nios |l
EMEEEPYAOTN KOTA TNV OUIPKELD TNG EKTEAEOTG TOL TPOYPOUUNTOS, OTMG Yo
TOPASELYHO TNV KATAoTOOT TG MVAUNG Tov emeepyaotr. Emiong emtpénel moiv
€0UKOAO. VO OpicEL KATO0G T OMNUEIN SKOTNG KOTA TNV OPKELN EKTEAECTG TOL
TPOYPELLATOG.

To mpoypappo avtd ode vmoompiler ocvotiuota mov  Exovv  avartnyBel
YPNOLOTOIDVTOG TO VEO gpyahieio Tov Quartus I, Qsys. Ondte gival amapaitmro vo
ypnoporomnOei o SOPC Builder av 0éAel 0 ypiotng va ypnoipomomost Kot 1o Altera
Monitor Program.

1.7 Tveivan T0 SOPC ™q¢ ALTERA

To SOPC (SOPC Builder) givor éva epyaieio Tov ¥pNGILOTOLEITAUL GE GLVILUCUO
ue 1o Aoywoukd Quartus II. Emitpémer oto ypniotm va dnuiovpynoel €dkora Eva
ovomua Paciopévo otov emefepyact Nios I, emdéyovrog anid Tig embBountég
AELTOVPYIKEG HOVADES KOl TNV ETIAOYT TOV TOPUUETPOV TOVG,.
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1.8 KaBopropog kot dnprovpyie evog Nios 11 cuetipatog

AQOV KAVOLLE 1O OVAADGT] TV OTOLTIGEMY TOV VAIKOD TOV GLUGTNUOTOG, LE TNV
Bonbeto. Ttov SOPC Builder 6o kafopicovpe tov Nios Il emelepyaotn, T1g pvipeg
KkaBmg Ko Ta VITOAOITO GTotyEin ToV amattel To cvuotnue. To SOPC Builder avtopata
dnpovpyel v dacvvdeon petatd Tov AoyiK®V otoyyeiov mov ypetdleTor Yo va
gvoouat®bodv o010 GVOTNUA.

Mnopovpe vo emAéovpe amd pio AMoto pe TUTOTOMUEVOLG EMEEEPYOCTEG KoL
Al ototyeio mov mapéyovron and to npdypappa Nios Il EDS. Exriong pmopodue vo
TPOocBECOVE TO OIKO LOG TPOCOPHOGHEVO DAIKO Y10 VO, ETITAYVUVOVLE TNV 0TOS00T)
TOU GLOTAUOTOG KAOMG Kou vo emtayvvovpe Tov emeepyaot| M OoKOUO Kot
TPOCHETOVTOC KATOL0 GTOLYXEID VAL TOV OTOPOPTIGOVIE.

To SOPC Builder 6a dnpovpynoet kamowa apyeio to omoio o mepiéyovv OAEC TIg
OTOPOITNTEG TANPOPOPIES GYETIKA LE TO GYXEOOIGUO TOL VAIKOD Kot TN SlGVVIEDT

TOV.
Agov dnovpyncovpe to Nios Il cvotnpe pe to SOPC Builder, to evoopotmvet
oto project tov mpoypdupatog Quartus Il. Etn ocuvvéyelo pe v Ponbeia Tov

TPOYPOAUUATOG OLTOD UTOPOVLE VO, EKTEAEGOVIE OAEG TIG EPYOGIEC TOV OTOULTOVVTOL
Yl vo. SNULOVPYNCOVUE TO TEAIKO 0Y€010 1o omoio Ba mpocsopowdsovpe oto FPGA.
210 oyNuo 2 UTOPOLUE VO JOVUE Vo TOPAOEIYUO GLGTHKOTOS 7OV UTOPEL va,
epoppootel og éva FPGA.

Host computer

USB-Blaster
interface
JTAG Deb JTAG UART S
i AG Debug AG U FPGA chi
Mig8 IL processor module interface P
Avalon switch fabric
On-chip SRAM SDRAM tash Parallel 1/O Serial /O
memory interface interface interfac)e interface interface
Flash Parallel Serial
SR‘A.’M SDR.AM memory I/O port I/O port
chip chip : ; :
chip lines lines

Yynuo 2. 'Eva Nios Il coompa

MIIOYZAX AGANAXIOX 25-1-2014
YeAida 8



KE®AAAIO 2

INEIPAMATIKH AIAAIKAXIA

2.1 EEKKINQNTAX TO QUARTUS Il THX ALTERA

IMa va Eexvnoovpe avoiyovpe to tpdypappo Quartus 1. Me avtd to Tpdypappa
Ba dnprovpyncovpe To project akoAovdmvTog Ta TapaKdTe PHpota

1. Kdévovpue khik oto Create a new project otov 0dnyo6 dnuiovpyioag tov project.

®

Getting Started
With Quartus® Il Software

Start Designing Start Learning

Desigring with Quartur ¥ software The audionideo interactive Tutorial teaches
requires a project you the basi features of Quartus i software

T ore e i

Open Recent Project:
C/ptyxiakh_3/vga_system.qpf
Fi/embedded_lab10_part3/LDA_system.qpf
C:/Documents and Settings'koliopan...eloi/10-1-2013/VGA m4k/VGA mdk.qpf

C:/Documents and Settings/koliopano.../10.12013/DE2_VGA3/DE2_Default.qpf
[~Trining |
AITERAR

Ewova 2. O 0dnyog dnpovpyiag Project

2. Tlatdpe Next. Ztn celida mov eppaviete emiéyovpe mov Ba amobnkevTovV
Ta. apyeia Tov Oa onpovpynBovy amd to Quartus 1. [pénel va mpocééovpie va
NV VTAPYOLV KEVA OTO HOVOTATL Omov To amofnkedovpe. Xe avth
nepintoon 1o anobnkevovue oto C otov edkero ptyxiakh. Xt cuvvéyewn
divovpe To 6voua vga_systems oto project kot matape Next.
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4’ New Project Wizard r?l

Directory, Name, Top-Level Entity [page 1 of 5]

‘Wihat Is the working directary For this project?

Crfpbyxiakh |B

‘What is the name of this project?

| vga_systems| "Z]

‘What is the name of the top-lewvel design entity For this project? This name is case sensitive and must exacthy match the entiy name in the design file.

_VUB_SVS[BMS "ZI
Use Existing Project Settings. ..

[ <pack | [ me> [N mmsh ][ concd ][ Heb

Ewoéva 3. Ta ototyeia tov project

3. Tatdpe ko wadt Next kabbg dev yperdleton va Kavovue Kamolo aAlayr]. X
cerida mov epopaviCete Ba emAéovpe TO pHOVIEAO NG TAOKETOG OV
ypnowonolovue. Xto Device family 6o emihéEovpe tov Cyclone IV E. Xto
Target Device emdéyovpue Specific device selected in "Available devices
list. Zm ovvéyela emréyovpe 10 EPACEL15F29C7 amd v Aiota kot Totdpue
Next. [Totaue ko wdAr Next apod dev yperdletor vo aAlGEov e KOTL Kol LETA
Finish. Etot égovue ohokAnpaacet tov 0onyd yio v dnuovpyia tov Project.

4’ New Project Wizard E|

Family & Device Settings [page 3 of 5]

Select the Famity and device you wank to Earget: For compilation,

Device Family Shiowe in ‘Avalable devices' kst
Family; |Cycane IV € v Package:  |Any v|
Devices: | Pin count: Ary =]
Target device Speed grade: | Any v
() Bubo device selected by the Fitter [¥] Show advaniced devices
(%) Specific device sslected in ‘Avalable devices' list HardCopy compatible anly
Other: nfa

Avaisble devices:

Name Core Yoltage LEs User I/0s Memory Bits iplier 9-bit PLL #|
EP4CEL11SFZII7 1.2v 114450 281 981312 532 4
EP4CE11SF23I5L 1.0v 114450 281 =9 2 4
EP4CE11SFZ9C7 E 2 4
EP4CE115F29C8 1.2 114480 529 3981312 532 4
EP4CE115SF2908L 1.0 114420 529 3981312 32 4
EP4CE11SF2909L 1.0 114430 529 3981312 32 4 -
EP4CEN1ISFZAIT 1.2 114480 529 3981312 532 4 |
£ >

Companion device
HardCopy:

Limit DSP 8 RAM ko HardCopy device resources

< Back S [ Emsn ][ cameel [ Hel

Ewova 4. Family & Device Settings
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2.2 AHMIOYPI'TA ZYXTHMATOX ME TO SOPC BUILDER

I va avoi&ovpe o SOPC Builder emidéyovpe tools > SOPC Builder. Aivovpe to
ovopo, vga_systems oto cvotnuo kol emiéyovpe VHDL otov omoio m evotnta
ovoTUdtov o drevkpviotel ,0mmg paivete oty gikova 5, kot matdpe ox. To SOPC
Builder éyet étowun v npd™ demaprn 1 omoia £ivol T0 POAOL TOL GLGTHUATOC TOL
EAEYYEL TNV TAYVTNTO TOL ENEEEPYAOTN. L€ AVTO TO TAPAdELY O, Bl XPNOGOTOICOVE
10 porot 50.0 Mhz mov moapéyete oty mhokéta DE2-115. Emiong vmdpyst
duvatotnto vo oAAGEOLHE TO Ovopo Kol TNV TodTNTe Tov poioywod. Edv oy,
npocBétovpe Eva polot mov ovopdlete clk pe v mnyn og eotepikn (external) kot
mv ovyvomrta kobopiopévn ota 50.0 Mhz X ocvvéyewn Oa tomobBeticovue Ta
eEapmuato mov ypetdlovtal yioo va dnpovpynbei to cvotnua akolovbdviog To
TOPOKATO PriparTo :

™ Create New Sysiem E]

System Mame: |vga_systems

Target HOL: () Weriog

ﬁ Cancel

Ewodva 5. Anpovpyia cvetiuatog oto SOPC Builder

1. Xm PBrobnkn egapmpdrov emtdéyovpe to Nios I processor 6mov Oa givon
o emefepyaotg mov Oa ypnoomonjcovpe kot wotdpe add. o epeaviotel
éva mapdBupo yia Tig puOuicelg tov enefepynoti. X aVTO EMAEYOLUE TOV
Nios H/E 6mov givou 1 moto andr ékdoor tov Nios Il kot matdue finish kabog
TIg voAomeg pubuicelc Oo tic kavovue apydtepa. Iatdvrag de&i KAk o10
ovoua tov enefepyonotn Kot petd rename aiddlovpe To Gvouo o€ CPU.

2. Xt ovvégewo Ba emhé€ovpe amd ™ PPprodnkn tov SRAM/SSRAM
Controller kot motaue add. 1o mapdbvpo tov pvbuicewv mov supavilete
eMAEYOVUE GTO POVTELO TNG TAakéTag Tnv DE2-115 kot emdéyovpe o Use as
a pixel buffer for video out kabmg avty Oa eivar | pviun v omoio. Ha
ypnowonotei 10 ovommua oav buffer. Metd matdpe finish ko 1o
petovopdlovpe oe sram.

MIIOYZAX AOANAXIOX 25-1-2014
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= SRAM/SSRAM Controller - sram_0D

“ SRAM/SSRAM Controller

Magacerss  GIIE1E_UP_avalOn_sram

sram_0
clock®=clock reset
resei®=clock_reset_reset
conduit@=external_interface
avalon M~avalon_sram_slave

|~ Configurations
DE-Series Board: |pE2 115 »

[¥] Use a5 2 pocel buffer for video out

G ]
Ewova 6. SRAM/SSRAM Controller Editor

3. X PProdnkn emriéyoope 1o SDRAM Controller ,6mov Oa givar n pvAun
TOV GLOTNHOTOC, Kot Tatdpe add. Xto mapdbvpo mov epEavilete KAVOLUE TIG
e&nc pvBuicels. Xt xoptého. Memory profile oto presets emiléyovpe
custom. Xto Address widths Balovpe oo Row 13 kot 6to Column 10. Znv
koptéla Timing emiéyovpe oto CAS latency cycles to 2, Issue one refresh
command every Balovue 31.25, ko1 oto Access time 5.4. Tic vwOAouTeg
pubuices tig apnvovpe og £xovv. Metd matdue finish kot o petovopdalovpe
og sdram.

™ SDRAM Controller - sdram ™ SDRAM Controller - sdram_0

SDRAM Controller SDRAM Controller

v [Timing] > [ Fie Tiing
SDRAM timing paramelers

CAS latency cycles: O1 ®2 Q3
Data width

. Bits: |32 v
Initiskzation refresh cvcles: 2
|=5Ue one Fefresh command every. 31,25 us Architecture
Delay after poverip, betore inftisizatior: 100 s Chip select: [ v | Banks [y v
Duretion of refresh comman (t_rfc):

" 3 Aldress widihs
Duration of precharge command (}_rp):

" " iy 20 = Row: |13 Column: |y

ACTIVE to READ or WRITE delay (_red): 20 ne
Accesstime {_acy S4 e Share pins via tristate bridge
wirte recovery time (_wr, no suto prechargel || 4 ne (] Controller shares dajdomiddr KO pins

Tristate bridge selection:

Gaeneric memaory model (simulation only)
|:| nclude a functional memory model in the ystem testbench
Memary size = 32 MByles

8388608 x 32
236 MBits

=
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Ewodva 7. SDRAM Controller Editor

4. T vo pmopovue vo, cuvoéovpe v mhAokéta pe tov H/Y mpocBétovue v
demapr) JTAG UART. H bienoen avty givar vasvfovn yuo v emkovovia
peta&d tov FPGA kat tov H/Y. Ondte 10 emléyovpe kan motaue add. Agv
ypelaleTal vo KAVOLUE KAmol aAlayn oTig pvbuicelg oto mapdbvpo mov
enpavilete. IMataue finish kot to petovopdlovpe oe jtag_uart.

™ JTAG UART - jtag uvart_0

“ JTAG UART
Magucars  SLEFA_EVEION_ftan_Liart

= Block Diagram

ftag_uart 0
clock ®=glk irg e interrupl
reset@=reset

avalon ®=avalon_jtag_slave

= Write FIFO (Data from Avalon to JTAG)
Buffer depth (bytes): | 54 =

IRt2 thresholkd: ]

|:! Construct using registers instead of memory blocks

= Read FIFO (Data from JTAG to Avalon)
Buffer depth (bytes) | g4 ~
IR threshakd: g

[] Construct using registers instead of memory blocks

= Simulated input character stream
Contents:

~ Prepare interactive wi
Options: MTERACTIVE_ASCI_OUTFUT

= Allow multiple connections
D Alloey mukiple connections to Avalon JTAG zlave

Ewova 8. JTAG/UART Editor

5. H enopevn demaen mov Bo mpoocBécovpe eivan to Clock Signals for DE-
Series Board Peripherals. H diemagn avti pmopei va SOOEL SL0POPETIKES
oLYVOTNTEC amd VTN TOL KLPIWC POAOYI0D. XTO GUYKEKPIUEVO TOPAOELY O
ypewlopaote ovyvomto 25.0 Mhz yw va Asitovpynoer m 086vn. 1o
napabvpo mov eupavilete Eetoekdpouvpe ta Audio kaw SDRAM kot 610
Configurations oAlalovpe to DE-Series Board og DE2-115 mov givot kot m
makéta wov ypnoyonowovue. Iatque finish kot to petovopdlovpe oe
external_clocks.
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™ Clock Signals for DE-Series Board Peripherals - clocks_0

“ Clock Signals for DE-Series Board Peripherals

Magators' altera_up_avedon_clocks

|~ Block Diagram |

clocks_0
clock ®=clk_in_primary sys_clk@clock
avalon ®avalon_clocks_slave  vga_clk8clock

|~ configurations |
DE-Series Board -

|~ optional Clocks |
[]SORAM
[7] “iden (VG4 and SMP Digitial Camera)

[] Audia
Audio Clock Frequency:

Ewova 9. External Clocks Editor

Emiéyovpe amd v PBiprobnkn ) diemapn Pixel Buffer DMA Controller
ko motdpe add. H demapn avt) mopdyel ta dedopéva tov Video kot to
otéhvel otov VGA Controller. Evéd dev mepiéyel pvnun cov mopéyel v
duvatdTNTa VoL TNV GLUVOEGELG Ue eE@Tepikn uvhun mov Oa mailel tov podro Tov
buffer. Xtig pvOuiceig 8o aArdEovpe oto Frame Resolution to Width o 320
kot to Height og 240. Avt) Oa givan kou 1 avdlvon g ewovac. Tlotape
finish ko petovopalovue o vga_pixel_buffer.
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™ Pixel Buffer DMA Controller - video_pixel buffer_dma_0

“ Pixel Buffer DMA Controller

attera_up_avalon_video_pixel_buffer_dma

egatars
|~ Block Diagram |
video_pi buffer_dma_0
clock®=clock_reset avalon_picel_dma_master=8 avalon
resetM=clock_reset reset avalon_pixel_source 8 avalon_sireaming
avalon ®=svalon_control_slave

|~ Addressing Parameters |
Addressing Mode: WY w
Defau Buffer Start Adi¥ess:  |0,00000000 |

Detaid Back Bufter Start Addre=s! | gey00000000

|~ Frame Resolution

Wichth (# of picels) 320
Heigit (& of lnes 240 |
[~ Pixel Format

Color Space: 16-bit RSE v

(]
Ewova 10. VGA_Pixel_Buffer Editor

¥t ovvéyeto Oa tpocbicovpe v diemapn RGB Resampler. H diemagn avty
petatpénet o onpo omd 16-bit mov eivon 0 onua €166d0v e 30-bit onua
€000V Omov etvan amapaitnto Yo Ty Asttovpyia g 000vnc. Aev yperdlovron
kamoleg oMayés. Tlataue finish ko petovoudlovpe oe video _rgb
resampler .

= RGB Resampler - video_rgb_resampler_0

“ RGB Resampler

Magatsrs’ altera_ug_svalon_video_rgh_resampler

wvideo_rgh_resampler_0

clock ®=clock_reset avalon_rgh_source ™8 avalon_streaming
resetB=clock_reset reset
avalon_streaming ®=avalon_rgh_sink

|~ Parameters
Ineoming Format: 16-hit RGE v
Onggoing Format; 0-kit RGB vl

Alpka Walue for Output

@ Into: men_ruh_resﬁ;_n RGE Resampling 16 (bRz) x 1 (phanes) -= 10 (bits) x 3 (planes)

Ewova 11. Video RGB_Resampler Editor
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8. And v Pprodnkn mpochHétovpe to Video Scaler motmvrag add. TIpdxerton
Yo (o SlEMOP] TOL GOL Olvel TNV JLVOTOTNTA Vo OAAALES TNV apyIkn
avilvon ™ ekovac. 1o napdbupo tov pubuicenv adldlovpe oto Scaling
Parameters to. Width Scaling Factor ko1 Height Scaling Factor o¢c 2. Zt0
Incoming Frame Resolution aAAdlovue to Width kot Height o 320 o1 240
avtictoya evd oto Pixel Format oilalovpe too Color Bits og 10. TTatdpe
finish ko to petovopdlovpe og video_scaler.

™ Scaler - video_scaler_0

mlera_up_avalon_video_scaler

“ Scaler
Magatar

|~ Block Diagram |

video_scaler_D
clock®=lclock_reset avalon_scaler_source =8 avalon_streaming
reset®=clock_reset_reset

avalon_streaming ™= avalon_scaler_sink

|~ Scaling Parameters
Wiidh Scaling Factor: |2 "
Height Scalng Factor: |2 -

[* Incomning Frame Resolution
Wilcth (# of pixelsk |320

Height (# of Ines): 240

|~ Pixel Format
Color Bis: |] o

Calor Planes: 3 W

() i wideo_scaler_0: Change in Resolution: 320 x 240 -= 540 x 480

(B
Ewovo 12. Video_Scaler Editor

9. H enduevn diemapn mov Oa mpocbicovpe givar to Dual-Clock FIFO to onoio
éxel og okomd vo, divel v cwot) ovyvotnta otov VGA Controller. Agov
nathoovpe add, oto mapdbvpo mov epavilete motdpe finish pog kol dgv
ypewlete vo  KAVOupE KAmOw OAAayn] Kot To  petovoudlovpe oe
dual_clock_fifo.
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™ pual-Clock FIFOQ - video_dual_clock_buffer_0

Dual-Clock FIFO

Megetosss  Atera_up_avalon_video_dual_clock_butfer

|~ Block Diagram ]

video_dual_clock_buffer_0
clock®=c|ock_stream_in avalon_dc_buffer_source =8 avalon_streaming
clock ®=c|ock_stream_out

avalon_straarning W=avalon_dc_buffer_sink

|~ Pinel Format
Color Bds: |4

Color Planes: :3 w

Cancel
Ewova 13. Dual_Clock_FIFO Editor

10. Téhog mpocOétovpe tov VGA Controller and v Piprodnikn. O VGA
Controller meprypdeetl T1g S106TAGEG TAATOVES KOl DYoL piag 00ovng, Ommg
wo 086vn H/Y, oe pixel. Opiouévor cuvévacpoi mAdtovg Kot vyovg givat
tomonomuévol. Yymidtepn avdivon (Display Resolution) onuaiver moto
koBapn gwdva. Agpov matnoovue add oto mapdbvpo mov supavilete Oa
aAla&ovpe and to Device and Mode to DE-Series Board kot 6o to Bahovpe
DE2-115. Iatdue finish kot o petovopalovpe o VGA_Controller.

™ YGA Controller - video_vga_controller_0

“ VGA Controller

Magatars' atera_uo_svalon_video_vpa_controler

Docismentation

I ~ Block Diagram

resel®=clock_reset_reset
avalon_streaming ™avalon_vga_sink
conduil®™=exdernal_interface

~ Device and Mode
DE-Series Board: |

Wideo Out Device: |vwiea Connector w

@ Info: wideo_wga_controller_0: Video Output Stresm: Formad: 640 480 with Col

< Ed
Ewova 14. VGA_Controller Editor

‘Exovtag teleidoel pe v mpochnkn tov SETap®v YpeldleTol vo, KAVOLUE TIG
ATOPOLTNTEG GLUVOEGELS Y10 Vo Agttovpynoovy. o va cuVOEcoVUE (Lo, SIETOPN UE LD,
AN Tyaivovpe TAVE OTIS €100V TV JEMUP®V Kot ToTe gppavifovtar Odeg ot
duvatég ouvoéoels. o va evepyomoloOVE KATOW GUVOEST KAVOVLUE KAK TTAV®
OTNV KOLKIdO 10V PPioKeETOL 0TI GUYKEKPIUEVT GUVOEST).

O1 cvvdéoelg mov Ba kdvovpe etvar ot €ENG -
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1. Zuvvdéovpe 1o Avalon_pixel_dma_master and to vga pixel_buffer ue
to Avalon_sram_slave omo6 tnv sram.

2. And 1o vga_pixel_buffer to Avalon_pixel_sourse pe 7o
Avalon_rgb_sink amo6 to video_rgb_resampler.

3. To Avalon_rgb sourse om6 7to0 Video_rgb_resampler pe 7o
Avalon_scaler_sink amd o video_scaler.

4. To  Avalon_scaler_sourse om6 1o  video_scaler pe 10
Avalon_dc_buffer_sink an6 to dual_clock_fifo.

5. To Avalon_dc buffer sourse andé 1o dual clock fifo pe 7o
Avalon_vga_sink am6 tov vga_controler.

¥ ovvéyen Bo pvBuicovpe To PoAdYLD TOV GUOTHUATOG. XTO TAVMD HEPOG TNG
006vng oto mhaicio clock settings vmdpyovv ta Swbécipwo  pordywo. Ba
uetovopdoovpe to clk_0 og clk_50, to external_clocks_sys clk ce sys_clk kot to
external_clocks_vga_clk og vga_clk. Zmv kaptéla clock tav dienaedv emiéyooue
t0 clk 50 vy v diemoen external_clocks, to vga clk yw Tig Semagéc
dual_clock_fifo xou vga_controller. Tw oieg tig vmwoOrowmeg Oo emié&ovpe TO
sys_clk.

¥ koptéda IRQ Balovpe v tiun 8 oto jtag_uart. Inyaivovpe oto System >
Assign Base Addresses kot kavovpe kiik. ‘Etot divovpe o OAeg TIg OETMOQES
Kavovplo, dtevbuveon. Kdavoope dmhd khik otn CPU Kot ovoiyel 1o mopdbupo Tmv
pvbuicewv. 1o Reset Vector Memory aAld ka1 oto Exception Vector Memory
emAéyovpe v sdram zwotdype finish.
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"™ Nios Il Processor - cpu BI

(st cecmereain

Nios II Processor

*» Caches and Memary Interfaces .‘_} Advanced Festures » MU and MPU Settings 174G Debug Module * Custom Inskructions

Core Nios || :

Select a Hios Il core:

I@ Nios llfe ONios Il/'s | ONios IIF |

RISC RISC RISC
Nios Il 32-bit 324t 32-hit
Selector Guide Instruction Cache nstruction Cache
Family: Cyclone v E Branch Prediction Branch Prediction
Har dware Multiphy Hardware Muliphy
Lp— Hardware Divide Hardweare Divide
. Barrel Shifter
cpuict O Data Cache
Dynamic Branch Prediction
Performance &t 50.0 MHz Lo to & DMIFS Up to 32 DMIPS Up to 57 DMIPS
Logic Usage E00-700 LEs 1200-1400 LEs 1400-1800 LEs
Memory Lsage Tva MAKS (or ecquiv.) T MOKs + cache Three M3Ks + cache
Hardwyare Multiphy:
Reset Wector: Memory: | dram | Offset (e | Dx08000000
Exception vector. Memory: [T EG—— | '1s¢! 120 008000020

Only Inciude the MM when Lsing an operating system that expictly Supports an MU

Fast TLE Mizs Exception Wector:  Memory: Oftsst

Ewoéva 15. CPU Editor
Metd avoiyovpe to mopdbupo pvbuicewv omd 1o VGA_Pixel_buffer kot oto
Default Buffer Start Address oAlé koi oto Default Back Buffer Start Address
Baovpe v Tium g devbuvong amd v kKaptéra Base ng sram, oty mpokeyéEvn
nepintwon (0x10200000). Metd notape finish.
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"= Pixel Buffer DMA Controller - vga_pixal_buffer

Pixel Buffer DMA Controller

I ,._'_‘_,.I il | altera_up_avalon_wvideo_pixel_buffer_dma

|~ Block Diagram |

via_pizel_buffer
| clock ®clock_reset avalon_pixel_dma_master =8 avalon
reselBeclock_resel_reset avalon_plzel_source = avalon_sireaming
avalon m=avalon_cantrol_slave

|~ Addressing P eters |

Addressing Mode: [ v|
Defalit Buffer Start Address: 010200000
Defauit Back Butfer Start Address: |0x102poo00

~ Frame Resolution
Wichh (% of pcels ) 320 |
Heigirt (# of lines): 240

|~ Pixel Format
Color Space: [16otRoE  w

G
Ewoéva 16. VGA_Pixel_Buffer Editor

To ocOompo eivor érolpo tOpo O Qaivete kot oty €wkovo 17. Tlatdpe
Generate ka1 10 amobniedovue pe to 6vouo, vga_systems. Xtn cvvéxewe, to SOPC
Builder dnuiovpyei to cbotnpo, katt mov umopei va ypewactel Aiyo Aemtd. Otav
olokAnpwOel Oa poc Pydrer to ufvoua “System generation was successful”.
Eloyiotomolovpe 1o mopdbupo kot emotpépovpe oto Quartus 1.
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Mios || Processor

instruction_master Wwalon Memory Mapped Master _clk
e, data_master Eyalon Memory Mapped Master [=0] IR} O IRD 31
P o _debug_module Woyalon Memory Mapped Slave =] 0x10400800 OxlO40DEE§
B sram SRAMSERAM Controder [clock_re=set]
¥ avalon_sram_slave Avalon Memary Mapped Slave sys_clk Oxl0Z00000 OxlO3ffEEs
[¥] B sdram SDRAM Controller (k]
=1 Ayalon Memory Mapped Slasve sys_clk DD 8000000 OxOffffees
[¥] B jtag_uart JTAG UART [ck]
N E—— avadon_ftag_slave Avwalon Memory Mapped Slave ays_clk 010401010 0xl04010L7
B external_clocks Clock Signalz for DE-Series Board Peri...
¥ avalon_clocks_slave  [Avalon Memory Mapped Slave clk_50 0x10401018 0x10401018
B vga_pixel_buffer Pizel Buffer DMA Cordroller [chock_reset]
: avaion_poeoel_dma_ma.. |Ayvalon kemory Mapped Masier sys_clk
avalon_contral_slave  |[Avalon bMemory Mapped Slave [chock_reset] O0xl0401000 Oxlo40l00¢
: avalon_piosl_source Avalon Sireaming Source [chack_reset]
B wideo_rgh_resampler RGE Resampler [clock_re=at]
avalon_rgb_sink \hwalon Sireaming Snk sys_clk
avalon_roh_source Wy alon Sireaming Source [clock_reset]
[¥] | B wvideo_scaler Sraler [clock_reset]
avalon_scaler _sink Ay alon Siresming Sink sys_clk
avalon_scaler_source  |Avalon Sireaming Source [chock_reset]
B dual_clock_fifo Dual-Clock FIFO
avalon_dc_buffer_sink |Awvalon Sireaming Sink ays_clk
avalon_dc_buffer_so,. [Avalon Sireaming Source wga_clk
C B wideo_vga_controller... |VGA Controler [clock_reset]
avaElon_vija_sink Ay alon Sireaming Sink wga_clk

X

Ewova 17. SOPC Builder

2.3 ENTAZEH TOY NIOS 11 XYXTHMATOX XTO QUARTUS 11

"Exovtag oAokAnpmoel TAEoV To cOOTNU HEVEL va To gvta&ovue oto Quartus II.
IInyaivovue Assignments > Settings xot pog epeoviCetor to moapdbvpo TV
puOuicewv. AaAéyovpe otig katnyopieg (Category) tovg edxerovg (files) kot apov
gmlé€ovpe Oha T opyeia Ta apopodie matdvTog to remove. Xto file name motdpe
07O €IKOVIBI0 TNG TEPUYNONG. XT0 Tapabupo Tov epeavilete emiéyovpe oto Files of
type 1o Script files ka1 emléyovpe 1o apysio vga_systems.qip. TTatdue open, uetd
add ko ok. X cvvéyxewa mnyaivoope Processing > Start > Start Analysis &
Elaboration. To mpdypappo EeKvaer TV TPOETOUAGIO Y10l TV EVOOUATOOCT TOV
OLOTANOTOG, oVTO umopel vo dlapkécel Alya Aemtd. Otav oloxdnpwbOel 0Oa
nopovolootel to punqvopa “Analysis & Elaboration was successful”. T va
ovveyicovue matdpe oK.
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Fategory:

General
Files
Libraries
= Operabing Settings and Canditions
‘iolkage
Temper skire
Compilation Process Sattings
Early Timing Estimate
Incremental Compilation
Fhiysical Synthesis Optimizations
EDA Tool Sattings
Deesign Entry iSyrithesis
Sirmulation
Tirning Analyss
Farmal Yerification
Board-Lewvel
Analysis & Syrkhesis Settings
MHOL Tripuk
‘erilog HOL Input
Defal Parameters
Fither Sattings
Timeguesk: Timing Analyzer
Assambler
Desion Assistant
SignaTap II Logic analyzer
Logc Analyzer Inkeiface
PowerPlay Power Analyzer Settings
55N Anahyzer

Select the design files you wank toindude in the project. Click Add &l to add all design Files in the project directory bo the

project.
File name:

File Mame
wiga_syshems.qip

Add

Remaove

[ ok ][ coe

Help

Ewcova 18. Settings-files

Taopa sipoote £topol vo cuvoécovpe ta PIN ¢ mhakétag. o va to kévovue
avtd nyaivovpe Assignments > Pin Planner. Xto kdto puépog tov mapabvpov mov

avoiyet vdpyetl o Aota pe o6ia ta PIN amd tig diemapég mov eiyope mpocbécet mpv
oto SOPC Builder. ®a npénet yia ke éva and avtd va Badrovue oto Location v
owot Béon Tave oto ToIT Tov Paivete mive deEld oty 006v. Avto Ba To Kdvovpe

ue ™ Pondeto Tov User Manual g DE2-115 nov mapéyete oto dtadiktvo omd v
ALTERA. A@o¥ teheidoovue pe Oho ta PIN mnyaivovpe File > Close yo va

amobnkevTovy ot oAlayéc. XTn ocuvExela Tnyaivovpe oto pevod Assignments >
Device. Kavovpe xhk to Device and Pin Options kot petd dtokéyovpe to Unused
Pins. Xto Reserve all unused pins emAéyovpe to As input tri-stated with weak

pull-up kot Totdue oK yia va Kieicovv Ola ta Tapdbupa.
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Gn &
e 2 Top View - Wire Bond

faned M Cyclone IV E- EPACE115F28C7
| Node Mame Direction Location
= @ SRAM_AD.[19..0]  Output Group .
& SRAM_DQ..[15..0]  Bidr Group
T e ioleTioloio/iy {1 Taw wiktoisjoraiojole
® TP VGA G _fr.. 0[7..0] Output Group go OOOOOC.O.COOOOOOOOOOOOO
B G ¥GA R fr.. 07..0]  Output Group @O QOO0
= & z5_addh_.m{12..0]  Output Group \eleyaNe]
2 25_add..an{12] Oukpet ) (24 [TGTOTAT 2
Qutput PIN_AAS v %OO
_e Qutput PIN_RS ; O
o z5_add..ram(9] Output PIN_YE O
O 25 add. ram{E]  Output PIN_¥5 i
Output PIN_247 OCOw,
NS 3
_add... Qutput PIN_W7 o6
¥ 2s_add..ram(5] Output PIN_WE Q
F 7s_add_ram[4] Output PIN_YS ?‘1
< 25_add_.ram{3] Output PIN_P1 20
¥ z5_add..) Output PIN_US o
P 25_ak Qutput FIN_YS
oF z5_add.. ram[u] Qutput FIN_RE Q; 8208 8
[# @9 z5_ba_fr.am(1..0] Output Group a tole] O
® G zs_dq_to.m{31..0] Bidr Group Qo DONVOSD
@ @ 2z_dam_F..am(3. 0] Output Group e HER8S
<<nem group>> 25( ofe]
LT QOO OO0
. i
£3 >
; Named: +
Directian Location 140 Standard Reserved Current: Strength Slew Rate Differential Par 1O Bank WREF Group
o ck_S0 Input PIN_Y2 2.5V (default) s ideFaul) 2z B2_M0
5 reset_n Input PIN_M23 2.5 (default) B {default) & B6_NZ
4F SRAM_ADDR_from the sram[19]  Output PIN_T3 2,5 (default) Smis idefault) 2 {defaut) z B2 M1
4 SRAM_ADDR_from_the sram[15]  Output PIN_AES 2.5 (default) B (default) 2 {defaul) 3 B3 N2
4F SRAM_ADDR_from_the sram[17]  Output PIN_ABS 2.5V (default) B (default) 2 {defaul) 3 B3_MN2
4F SRAM_ADDR_from_the_sram[16] Outpist PIN_AC11 2.5 ¥ (default) B (default) 2 (defaidt) 3 B3_NO
£ g SRAM_ADDR_from_the_sram[15] Oukpust FPIN_AB11 2.5 ¥ (default) Bma (default) 2 {def ault) 3 B3_N1
P SRAM_ADDR_from_the_sram[14]  Output PIN_fAd 2.5V (defaul) B (deFaul) 2 {defauk) z B2_M1
AP SRAM_ADDR_from_the svam(13]  Output FIN_AC3 2.5V (defaul) B (deFaul) 2 (defauk) z B2 M1
4F SRAM_ADDR_from_the sram[12]  Output PIN_AB4 2.5 (default) B idefault) 2 {defaul) z B2_NZ
4F SRAM_ADDR_from_the sram[11]  Output PIN_ADS 2.5 (default) G (default) 2 {defaul) z B2_M1
4P SRAM_ADDR_from_the_sram[10]  Outpust PIN_AFZ 2.5V (default) B (deFault) 2 {defaul) 2z B2_M2
P SRAM_ADDR_from_the_sram[9] Cukput PIN_T7 2.5V (default) B (deFault) 2 (defaul) 2 B2_M0
4 SRAM_ADDR_from_the_sram[8] Oukput FIN_AFS 2.5 ¥ {default) BmaA (defaul) 2 {defaut) 3 B3_NZ
E u’ SRAM_ADDR. lmm tha ;ram[j] Output PIN_ACS 2 sv(dafaulr) B (deFault) 2 (default) 2z B2_NZ

Ewdva 19. Pin Planner

‘Emeiro, myaivoope Assignments > Settings kot oto Category smiléyovpe Time
Quest Timing Analyzer. Xto file name motdue oto ewovidlo g mEPMyNONG.
Bpiokovue tov @akero mov SNUOVPYHCOUE Yio va. omofnkedoovpue to project kot
gmAéyovpe to apyeio cpu.sdc. To avoiyovue motaue add kot uetd ok.

ettings - vga_systems

Fateqgory:
e
Fies
Libraries Specify TimeGuest Timing Analyzer options.
= Operating Settings and Conditions
Wakage SO files bo include in the project
Temperature
= Campilatian Process Sattings
Ealy Timing Estimats File name: @ A
Incremental Compilation
Fhysical Synkhesis Optimizations File Mame | Typs [
= EDA Tool Settings Cpus.. 5 sys Design Constrants Fle
Design Entry/Syrihesis pu.5... 2ynopsys Lesig
Smulation e
Tirning Analysis
Farmal Verification Duawan
Baard-Level
= #inalysis & Synthesis Settings
WHDL Triput:
Werilog HOL Trput
Defaul Parameters
Fitter Sattings
TineQuest Timing Analyzer
Agsembler
Design Assistant
SignalTap 1T Logic Analyzer
Logi Analyzer Interface
PowerPlay Power Anakzer Settings Enable fdvanced 1/0 Timing [¥] Enable mulkicorner timing analysis during compilation
S5M Analyzer
[¥] Enable common clock path pessimism removal [ Report worst-case paths during compilation
Tel Scripk File For customizing reparts during compilation
Tel Script File name: E
Metastabilicy analyss
Synchronizer identification:  Off v

Description:

Associates a Syrapsys Design Constraint File { sdc) with this project,

[ Cancel ][ Apply ” Help

Ewova 20. Settings-Time Quest Timing Analyzer
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TNo va odoxAnpwbei to project de péver mapd va to tpé€ovpe. Ta va yiver avtd
anyaivoope ato Assignments > Start Compilation. Avto Oa ypelooctel pepikd Aemtd
v vo. oAokAnpwbel. Otav tedeidoet Oa eppoviotel to pnvopa “Full Compilation
was Successful”. Mg awtd tov tpomo Egovpe dnpovpynoet to vga_systems.ptf apyeio
7oV givar amapaitnTo yia vo, TpéEov e To TPoOYpappd Tov Bo eisdyovpe oto FPGA.

2AEIZATQI'H IPOTPAMMATOX ME TO ALTERA MONITOR PROGRAM

Eipoaote éroyor va tpé€ovpe to mpoypappa oto FPGA. Avoiyovpe howtdv to
ALTERA Monitor Program. TInyaivovue File > New Project ko1 dnpovpyodue
évo véo project. Zmmv gpdtnon mov pog yivete ToTdpe YeS Kol TEPUEVOVUE VO TO
@opTMdoEL otV TAOKETA. O gppaviotel To punqvopo “The SOPC Builder has been
successfully downloaded on to the board”. TInyaivovue oto Project Settings, otv
kaptého, System Settings, oto System description (PTF) File 6o smiéEovpe t0
vga_systems.ptf ano tov edkelo mov amobnkevovTol Ta. apyeio pog kot oto Quartus
11 Programming (SOF) File emi\éyovpe to apyeio vga_systems.sof.

+# Project Settings @

System Sattings ' Program Eatt ', Memory Settings
Specify a system
Select a system:
<Cusbom System > -

Syskem description {(PTF) File:

Ciiptyiakhlvga_systens.ptf Browss., .
Quiartis 1T programiming (S0F) Fille (optional):
Ciiptyxiakhlvga_systems.saf
System options
Host connection: | LISB-Blaster [LSE-0] | | Refrezh |
Processor: cpu v|
Resst wector address: BOD0000

Exception vectar address:  Ox8000020

Terminal device:  jtag_uart 'l

(o | [

Ewova 21. Project Settings-1

v koptého Program Setting npénet va emdlé€ovpe 10 apyeio pe tov Kddika, €
tov omoio Bélovpe va katefdcovpe kot va tpééovpe oto FPGA. Zmn dwkid pog
TEPIMTOON 0 KMOWKOG pHog Oivete €toluog. O oLYKEKPIUEVOS KMOKOG TEPIEXEL £V,
mAn0oc amd pixelsta omoia  meprypdpovy v €ikdéve v omoion Bélovue va
OVOTOPOGTICOVE.

MIIOYZAX AOANAXIOX 25-1-2014
YeAlba 24



# Project Settings

L
System Sattings * Program Sefigs | Memory Settings |

Progranm bype: ||: Program 'l

Source files
First source file is used ko determine the name of the binary program file,
CiiDocuments and Settingsikaliopanos|DesktopltestiPatbern_Lenna,.c d

i

gi‘

Program options

Additional compier flags: |-Ol -ffunchion-sections -Fverbase-asm -fno-irline

addtional irker flags: |

] Use smal C lbrary [ Emubate urirplemerited instructions

ot ] [

Ewcova 22. Project Settings-2

Téhog omv kaptéha Memory Settings, oto text Section, oto Start offset in
device (hex) npémet va Barlovpe v Tiun g d1e0Bvuveng TS LvRUNG N omoio. Qaivete
and ndveo oto Memory device. To 16w akpimdg kévovpe kot oto data section, cto
Start offset in device (hex) kot Totape ok.

+* Project Settings E|
System Settings | Program Settings * Memory Seftings |

Processor's reset and exception vectors {read-only)
Reset vector address (hesx): B000000
Excepbion vector address (hex): 8000020

MMemory oplions

Hese yioil can specfy the starting addresses of sections identified by bext and .dakta assembler directhes.
These addresses can be in the same or in different memories {on-chip, SDRAM, ...). They can be used o
ersure that the text and .data sections do nok overlap with other sections, such as .reset and
.exceptions, IF text and .data are specified bo have the same address, the .data section will be placed
right after the .bext section by the linker.

text section

Memory device: sdram/s1 (5000000 - FEFFFFFH) -

Stark offset in davics (hes): | 00010 |

Jata section

Memary device: sdram/s1 (S00000Ch - FFFFFFF) -

Start offset in device {hex): | s00010|

Ewova 23. Project Settings-3
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‘Exovtog kavel 6ieg Tig puBuicelg pével va tpé&ovpe 10 mpodypappa. Inyaivoops
Aowmov Actions > Compile & Load. BAémovue to mpdypopupo vo Tpéyel Kot vo
eppaviCovton To amoteAécHOTA OTWS GTNV EIKOVA 24,

# Altera Monitor Program [Nios II] - aaa.ncf : Pattern_Lenna.srec [Paused]

File Ssttings Actions ‘Windows Helo
H ] o # & =0 N [T \}*
Disassembly — * | Registers -
Goto instruction  Address (hes) or symbal name: | Go Hide: ML""E
1 — || pc 0x 02800000 |~
4|l [ZerD 0x 00000000
_start: rl 0x 00000000
08800000 orhi sp, zero, Ox1000 r2 000000000
Ox0E500004 addi  sp, sp, 0x0 3 000000000
0x08800008 noE sp, 3p, Sp rd 000000000/ Py
Ox0880000c 4 ori sp, sp, Ox7 L5 0x00000000 |5
0x0BB000LO nor sp, ap, sp ‘: gxgggggggg
008800014 . orhi  gp, zete, OxG84 | Ea u:nnuuunno
Ox0B8E0001E addi p, up, Oxded B o f00000000
MOBBO001e orhi et, zern, OxEE4 g 10 000000000
Qe0geooozo addi et, et, -0x7z208 £ll 0x 00000000
008800024 2z - orhi rZ, zerao, 0=080 £lz 0x 00000000
Ox0DBE00028 ! addi r2, r2, Oxloc rl3 0x00000000
x0880002c imp Lz cld 0x 00000000
£ls Qx 00000000
_ malaid: | |El6 Q00000000
fun.qmmu B rd rearn (w28 (Dv0SAOOOSCY = |e17 03 00000000
1 T =T O3 00000000
Disassembly ; Breskpoirts | Memory | Watches | Trace | rla Ox 00000000 |+
Terminal = ¥ | Info & Errors - X
Verified UK
Comnection established to GDE serwver at localhost:Z39
Symbols loaded.
Source code loaded.
INFO: Program Trace not enabled, because trace requird .
e D
Info &Errors | GDB Server | I

Ewova 24. Altera Monitor Program

H ewova n omoia Ba eppavictel oty 006vn mov givor cvvdedepévn pe to FPGA
givan to amotéleopa g avomapdotaong OAwv tov pixel ta omoia £xovv d0bel pe Tov
KOOKA, OTMG vVOPEPETUL Kot Tapamdve. To amotéhespo gaivete Kol 6Ty ewkova 25.
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Ewova 25. H swdva lenna.c
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