[IpakTnyeckasa pabota Nel
Co3pgaHue npoekTta B cpeae Quartus
1



HavyanbHaga HacTpouka Quartus

* 3anyCcTuUTb MHTErPUPOBAHHYIO cpeay Quartus I
OBOMHbIM LLENYKOM MpaBot KHOMKOW «MbILLUU» MO
MKOHKE

9.15p2 W. .,

* B oTKpbIBLLUEMCSA MaBHOM OKHE B MeHHI0 Tools
BblOpaTb «Options», BbIbpaTh B AepeBE MEHIO
«Internet Connectivity» B OTKPbIBLLEMCH
OMNarnoroBoM OKHe CHATb OTMETKU C NMoSen:

- «Check the Altera web site for license update at
startup;

- «Check the Altera web site for new Quartus |l
information»



OTKNO4YeHne obHoBNenn

Category:

El- General 2/l Internet Connectivity
ED&A Tool Options
Internet Connectivity Web browser: | c:\program files\google\chrome\applicationc
License Setup
Processing Proxy server -

i .Global UESS’I Libraries (&1l Projes [T Access the web using a proxy server

[=]- Assignment Editor i
Colors wddress l ,_
Fonts T :

I Block/Symbol Editor Jser neme: [Kehel . ,—
Colars
Fonts - Startup

(=] Chip Planner [ Check the Altera web site for license updates at startup
E;’:;': [ Check the Altera web site for new Quartus |l information

s

(=) Design Partition Planner I™ Corifir be

Colors
LogicLock Regions Window - TalkBack Customer E xperience Improvement Program -
= Men:_cgi tE Eex L4 The T alkBack feature allows Altera to receive limited informa
compilation of designs, but not the logic in the designs, to as:

=I- Messages customers use Quartus |l software features.
Suppression Ta
Colars
Fonts

=1 Netlist Viewers
RTL Viewer
Technology Map Viewer
Colors
Fonts

[=- Pin Planner




Co3naHme HOBOro NpoeKTa

* B rnmaBHOM MeHI0 Heobxoanmo BbIGpaTh File- New Project Wizard.
OTKpOETCS OKHO 1, HaXkaTb KHOMKY «Next», BO BTOPOM OKHE B rnore
What is the working directory for this project? ykasaTb OAUPEKTOPUIO Ha
CBOEM CeTeEBOM AUCKe B HeW co3aath nanky Labl. B none What is the
name of this project? Ykasatb nms Lab 1, TpeTbe none byge

3anosIHEHO aBTOMAaTUYECKN — 3TO UMSA nepapxum npoekTa. Haxartb
New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5]

The New Project Wizard helps you create a new project and preliminary project settings, includ ‘What is the working directory for this project?

folowing: c:halterah 31 sp2hquartug _J
¢ Project name and directory : L

¢ Name of the top-level desian entity What is the name of this project?

¢ Project files and libraries | J
¢ Target device family and device

¢ EDA tool settings

What is the name of the top-level desian entity for this project? This name is case sensitive and must
' . ' . y . ' . exactly match the entity name in the design file.
You can change the settings for an existing project and specify additional project-wide settings |

the Settings command (Assignments menu). You can use the various pages of the Settings dial
to add functionality to the project.

Use Existing Project Settings ...




Co3gaHune HOBOro NMpoeKkTa (NpogosmKeHme)

B oTkpbIBLLEMCS OKHE npeanaraeTca 4obasuTb hansbl K NPOEKTY, HO Tak
KaK 9TO NepBbI NPOEKT, TO AaHHbIN LWar HeobxoanMMo NPONyCTUTL U
HaXkaTb KHOMKY Next. B cneayouem okHe HeobxoaMmo BblbpaTh
mukpocxemy MNINC gna atoro BelbpaTth B none Family Cyclone Il B none
Pin count BbIGBpaTb 256, B none Available Device BbIbpaTb EP2C8F256CS,

New Project Wizard: Add Files [page 2 of 5] New Project Wizard: Family & Device Settings [page 3 of 5] E:i

Select the design files you want to include in the project. Click Add All to add all design files in the Select the family and device you want to target for compilation.

project directory to the project. Note: you can always add design files to the project later. Device family e B o s

Eamily: Cyclone || ¥ Package: Any 54
File name: | -
I _I Pin count: 256 -
File name [Type [Library [Design enty/sy... [HDL version Add all
Target device Speed grade: | Any >
" Auto device selected by the Fitter IV Show advanced devices
' Specific device selected in ‘Available devices' list ja

Available devices:

il

Name | Core v... | LEs [ UserI/... I Memor... | Embed... | PLL »
EP2C5F256C7 1.2v 4608 158 119808 26 2
EP2C5F256C8 1.2v 4608 158 119808 26 2
EP2C5F25618 1.2v 4608 158 119808 26 2
EP2C8AF25647 1.2¢ 8256 182 165888 36 2
EP2CBAF25618 1.2v 8256 182 165888 36 2
EP2CBF256CE 1.2v 8256 182 165888 36 2
EP2CBF256C7 1.2v 8256 182 165888 36 2
EP2C8F256C8 1.2v 8256 182 165888 36 2 b
COD20CIORCIO 10 09FEC 109 1CRO00 ac e
< S £ ?
Specify the path names of any non-default libraries. User Libraries...
)
-

< Back I Next > | Finish OTmeHa <Back I bl I Firish I Drmesia I




Co3gaHne HOBOro NMpoeKkTa (NpoaoSmKeHme)

B oTKpbIBLLEMCS OKHE NpeafiaraeTcs 4o6aBUTb

MHCTPYMEHTbI (HE NCMNOSMb3YHTCA AN CO30aBaeMblX
MPOEKTOB), NPONYCTUTb AaHHbIN LIar U HaXkaTb KHOMKY Next.
B oTKpbIBLLEMCS OKHE NpeacTaBrneHa cyMmmMmapHas

l/IHCbOpMaLI,VIFI paboThl MaCTepa NPOEKTa, HaxKaTb KHOMKY
L e e e 1)

Specify the other EDA tools - in addition to the Quartus || software -- used with the project. When you click Finish, the project will be created with the following settings:
Design Entry/Synthesis Project directory:
. c:/altera/91 sp2/quartus/labl/
Tool name: | RIT = Project name: labl
I _J Top-level design entity: lab1
r Number of files added: 0

Number of user libraries added: 0
Simulation Device assighments:

TelPams: I Nonds j_] Family name: Cyclone |l
Device: EP2C8F256C8
I —] EDA& tool
r Design entry/synthesis: <Mone>
Simulation: <None>
Timing Analysis Timing analysis: <None>
Tool name: I <None> L] Operating conditions:
I _I Core voltage: 1.2¢
~ Junction temperature range:  0-85°C

< Back Next > Finish OTmeHa < Back




[lepBbI NPOEKT

« CrieBa B rnaBHOM OKHE MNpPOEKTa
NPUCYTCTBYET OKHO Project Navigator B HEM
npeacTaBneHbl: nepapxms NPoeKTa,
doannbl B NpoeKkTe 1 Moaynu

Jroject Mavigator

Entity |
Cyclone |I: EP2C8F256C8

L B labl Zhy

(] Design Units

{Hierarchy | B Files | & Design Units | Project Navigator & Hierarchy | B2 Files | &P Design Units |

(L Files

&y Hierarchy | |5 Files I g* Design Units ]




OnuncaHue nHTepdenca cpeabl
Quartus I

MeHto MeHeKepa ¢ Quartus II - C:/design/for_Q2_training/solutions/labi/lab1 - labi: {Ct Report - Flow Sury 1ol x|
nakeTa oPrile Edit View Progct Assignments Processing Tools Window Help _ =&l x|
D@HG @ Lo < o (b N r@8S © »2n|wD
Thavigahcr ~ ¥ B Compitasos Repor - Flow Su_
naHenb /u;:y > Logic Cals | Dedicated Logc Regiskrs bJ Coolatian Rendrt ]
WHCTPYMEHTOB e T - @B Lega Notie
Py = N UM i Ha3sBaHue npoekTa u ero
o LCO _Dizplay.net B4(84) 56 [5E) &I Flow :lJﬂ 'y
| o 5 rom_untingtl B |0 | &8 Flow Sattings paﬁoqag nanka
] < ]| | @MBFiow Nor-Defoutt Gicbel Settings
&3 Flow Elapsed Time Fevision Nama lob!
HaeuraTop npoekTa by | B PO o) g Tupeve Eniy ome ot
st ax | &3 Analysis & Synthesis Farriby Cyrlcne |l
Module Progress 7% [Tire § | & | |4 @aFitter Denice EF2C3FZS6CE
Ful Compistion RN o002 + &3 Assermbler Tming Maodels Final
OKHO COCTOAHUA Anchven £ Senhese: | TR |00.00:03 b @2 Timing Andyzer WMattiming requirermarts ez
Ll IR 0105 Total lagcakemants 102£B256(1 %)
npoueaypsbl Aszembler R 000 e Totol combinatcanifuncions 102/ 8:256(1 %)
- - p— e .. .. -] Dedcated bgic regrtes S6/B256(<1 %)
KOMNUNAUWUK NpoekKTa — — Totsl ragistees 56
Flow: | Full Dasign ;_] Total ging TE2[B%)
kG [Fmeo] ﬂ Total vikual pllﬂ‘ 0
- Total bie NIIEEARESIOS 4
# 3 SenPoject
~ =) Ao OTtyeTt 0 pesynpTatax KoMNuagmun
# ) Cregte Denign
& 2 Assign Corshoints [
v E P CompileDesign 004012
v 1 -D :(: 89 : 316 "..I‘.I.‘ ‘-:- ﬂ ‘1 I __._j
" Type {Mezzage ZI
(U V) Intor teo from olock "olk _ZSmhz" to destimation pin "lodbuwi_rs* through register *1CD_Displasyirinst|led_cs" is 9.932 ns
B §y Info: Quartus IL Clegalc Tininy Analyzer we guccesaful. 0 errora, 1 warning
—"'__..' L Info:; CQuartus II rull Compilation wax succes=ful, 0 errors=, 3 wacning= =
OkHo npoveccopa " >
COOﬁLLleHMW f\ Sytem AFrocessimg (63) | Ewralito ) Wo(E0) § Werning () ) CrficalWeming ) Ence ) Suppressed (6§ Flag |
§#[Message Der 17 + | &1 [G=00 = T |



[lepBbI NPOEKT

* B MeH1o File BbIDpaTb New d OTKPbIBLLEMCS
MeHto BblbpaTb Block Diagram/Schematic File

¥, Quartus Il - c:/altera/91sp2/quart

FIC8 Edit Yiew Project Assignments Proo

SOPC Builder System ~
D -1 Desian Files
& Open... Ctr+0 AHDL File
F— Block Diagram/Schematic File
EDIF File
@ Mew Project Wizard. .. atats Machme File .
= SystemYerilog HDL File
[& Open Project... Ctrl4+1 Tel Script File
Convert MAX+PLUS II Project... Verilog HDL File
Save Project VHDL. File
=1 Memory Files
Closg Project Hexadecimal (Intel-Format) File
Memory Initialization File
-1 Verification/Debugaing Files

* OTKpOEeTCA pefakTop cxem n 6r1oKoB



[laHenb MHCTPYMEHTOB
peaakTopa

Tfe| Block 1.bdr

o e 1= Kypcop Ansa ynpasneHns
pf—— 1 OVIEMEHTaMM CXeMb;

Ay i e 2- UHCTPYMEHT TEKCTOBOIro BBOAa
D=3 .20 e 3—UNHCTPYMEHT BBOAA CMMBOIOB
Q! ... Symbol,

3 ... ... * A4 VHCTPYMEHT pucoBaHus brokos
< HER o0 e 5o MHCTPYMEHT pUcoBaHMUSA Leneu;
St R R R SRR BB R SR o 6—VIHCprMeHTpl/ICOBaHl/|$IL|_||/|H.

» CoxpaHuTb pann nog uMeHem labl.bdf



» [106aBNTb HOBbLIW 3NIEMEHT KITUKHY MO
MHCTPYMEHTY Symbol. B OTKpbIBLLEMCA OKHE
Symbol B pa3saene Libraries BbibpaTb
primitives, logic 1 BbIOpaTb and2. [1aHHbIV
KOMMNOHEHT pasMeCTUTb Ha norse pegakTopa.

Libraties: e e

5 orateardl spZ/quarlus/libré Al |

@G megaf ................................................

P i hand? 0 M [ Bl

Megawizard PluginManager. | ........................................

oK | Cancel |




 [NlogobHbIM 0Opa3om o0baBUTL Ha CxeMy ABa
Bxoda (input )y oauH Bbixon (output). [1aHHbIE
KOMMOHEHTbLI HAXoOATCA B pasaerne «primitives
—pin». [NOAKNOYUTL NX K 3NIEMEHTY and2 Npwu
NOMOLLM MHCTPYMEHTA Lenen (npeacraBieHo
Ha cnegyoulem cnavge)

lera"es ...................................

= @ clallerad ) SpZ/auarisAiDiancIMll 38 8 8 N
#E megafunctions
0 athers R R i T R R B R TRy
El@p[imi[i ......................................
HE buffer R R i T R R B R TRy
HE logic R R i T R R B R TRy
O other R R i T R R B R TRy
E]Bpin ...................................
i Bl bidie R R i T R R B R TRy

\ﬂ: Output ...................................

#3 storage | - i pin_name |:>_!L}|£.:.'I_

< T R R R R R R R R R R R R R R

Name: ...................................

Iinput J B R R R R s

[7 Hepeat-insert mode ...................................




* [TooyepegHO NPMCBONTL MMEHA BbIBOAAM.
[1ns aToro gBa pasa KIMKHYTb NeBOou
KHOMKOW «MbILLW» MO BblAeNEHHOMY
ANEMEHTY 1 B OTKPbIBLLEMCS OKHE B Mnore

Pin name(s) BBECTU ANA BXOO0B: a,b Angd
BbiXxoday.




E%

Pin Properties

General I Fo[ma[l

To create multiple ping, enter a name in AHDL bus notation [for example,
"name[3..0]"). or enter a comma-separated list of names.

Pin name(s]: I

Default value: |VCC v|
R D e
i LTS —\ """ SUTPUT
L L £ : 7
o 0 I T L
. . ‘J|-.>:.. InSt .............................
[ A D O O R O O RN

« CoxpaHuTb bann 1 NPoeKT HaXkaB Save U
Save Project




[TpakTnyeckasa paborta Ne2
OTtnago4Hasa nnata Dilab Il



LleHTpanbHbLIM MOAOYNb OTNaA04YHOU
nnarthbl

* Ha pucyHke npeacTtaBnieH LUeHTpanbHbIN
MOYnNb OTNafo04vYHOW NNaTbl HA KOTOPOM
HaxoAnTCA I'IJ'II/IC MOZYNIM NamATH O3Y




CTpyKTypa LEHTPANbLHOIo

Configuration
IC

Config \R

Done

4-Mbit Serial
Firmware
DataFlash
Memory IC

4-Mbit RAM
IC

Clock
Oscillator 1

Clock
Oscillator 2

FPGA 256-Pin

JTAG

I JTAG Connector

MONVNA.

- Connector :

<
Interface
138 GPIO
»
Power Supply
Module for +——
FPGA Core

FPGA Plug Board Connector (SODIMM,
200-Pin)




[1naTa DilLab Il Ha pyUCcyHKe npmuBeaeH
BHELUHWUN BUO OTNaao4YHOU nnaThbl
0e3 LieHTpanbHOro Moaynsi

Output B Output A Inpyt A Input B | i Stereo {' ® ols
’ Input Outpant [ |
: . il
L ’ - ‘ > - Pana | re2 Y o
DACs OUTPUTS ADC's INPUTS AUDIO Y CODEC* |Keyboard| Mouse POWER
2

DlLaB { L i :-4.(;( }
Digital Laboratory Board ' N

; )
oND 33w ONDC
PROTOA

“ 3
STAL INOUT

BUs 1

DIG

UsSe »
Cf.n'!-)'

{PROTO D

LTAG A
l"' o~

‘f" 3 = === | PROTO B

PROTO E

ol
I | FPGA PLUG BOARD

C.
3

.
C

LED7 LED5 L
LR R

| e
L= LEDE LEDS LED4

Prog Ena

#H

FAPCR LY




CTpykTypa DilLab Il

PSP AP _
Measuring Equipment Connectors

: |

: i . External i
| | 2 Coaxial 2 Coaxial 2 Coaxial 235mmStereo | || Peripheral : : Equi :
T T | I | Connectors Connectors Connectors Connectors P Devices | | CqUIpment i
; o - ‘ '
: Control & Display : i /) 'y 4 j : ! : onfeciors :

_________ ;SO . NSO, SOOI | ERT. i
' o . ' Dual 10-bit 125 D I1‘0bt20 ‘ ' i sl UsBB | |
' | ual 10-bit ual 10-bi i ™ Transmitter [€7 7 = 1
| e Aéray “ 2 Digital 110 MSPS DAC MHz ADC with Sctgg‘éé‘:fg | & |
| il i ! Protected with LPF (10 MHz) LPF (10 MHz) e ' | !
rrr t | 5 Protected Protected : = :
1 ngo éis%?g;/en 44—‘ i FJ» fa2az iy DBY | |
: Buffered : v ¥ ¥ ¥ : Transmitter : : :
I - | | [ | |
| ThE BRI e FPGA Plug Board Connector (SODIMM, 200-Pin) [ sbitres | ! | ;
i | | Video DAC —» DBH-15 | |
' | | Protected ol i
| 22 Pushbution | | pbr 4 ' i ‘ il | q
Switch Array ! v ! 1! !
: | | | |
| | JTAG Connector | Keyboard |\ i | vios | |
: 8x1 Slide Switch |[ Protected SPS;‘;\;)(T; : Receiver | : & 6 :
I Array | r ''''''' _' '''''''''''' _' ''''''''''''' i— '____—l Module l : ' !
| ' | [gDigtal | [8Digital’0 | [8Digital IO | | X ! . |
| 4x4Removable' /0 Protected Protected | | Power ; Mouse > MD-6 | i
, Keypad i i ek ' Receiver : ’ i
o e Lo Expansion Connectors : 5/DC | P i
S K e e I e




 [1na peanunsaunm cxembl ONNCaHHOU B
npaktnyeckon pabote Nel Heobxoanmo

onpenesintb K KakmMm arieMeHTamM BBOAa BbiBOA
MNOAKITHOYNTb BbIBOAbl CXEMDbI.:

----------------------------------------------- gy R
T T m_,/ e {: """"""

* [lycTb BXoabl a,b OyayT NOAKIIOYEHbI K
opaHXxeBblM KHornkam UP 1 DOWN, BbixoA y K LED1




« [1na peanusaunmn 3agaHHbIX TEXHNYECKMUX YCNOBUA
HeobxoaMMo METb NPeacTaBeHNE O CXEME BKITIOYEHUS
KHOMOK 1 cBeToauona. Cxema BKMOYEHMS KHOMOK (MpuUmMm.
[1pn HaXXaTon KHOMKe nepenaeTcs orm4ecknm «0y». ):

* [laHHYIO CXeMy Ha4YepTUTb B TeTpaau

s9 > PB_LEFT
1. - 3
2] = L& R1405 A 47K >av3
. SWT-9
$10 [_>PB_UP
1 ! 3
[ 2] >[4 R90 M.7k
. SWT-9
s11 [ >PB_DOWN
1 T
| 2] = [4 R142,\/\/\s;.7k
. SWT-9
B s12 [ > PB_RIGHT
1 g
| 2] = [4 R143M.7k



Cxema BKJ1HoYeHus
CBeTO,EI,I/IO,EI,OB

LEDDSPLE 2 [ e R1007 AN, N LEDS
LEDDSPLY 41,4, 1y2 18 D19 N A

LEDDSPle B, .. iy |14 R101 A AN —Pp LED7
LEDDSPIS 8 1,., 1y 4 12 D20 o ¥

Eppspis 11, Jy1 k8 R102A A A, » LEDG6
LEDDSPL3 13 1,,, oy |1 D21 A A

LEDDSPI2 15, .. s |8 R103A A A, H LEDS
LEDDSPL1 17 1.,y ayvg 2 D22 = ¥

e 1ot A —pt—LEDA

. | 74ALVC244PW RI0SA A A, ” LED3
V V'V D24 N A

R106A AN, LED2
D25 N X

RIOZA AN, N _LED1




» TaKk Kak KHOMKM Npu HaXkaTun nogaroT curHar
nornyeckum «0», To Heobxoanmo
MoamnduunpoBaTh cxemy. [1na oaToro B
pa3pbiB MEXOY BXOOAAMU N ANEMEHTOM
0obaBnTb MHBEPTOPLI (not). [lobaBUTL
CaMOCTOATENBHO NO aHanornMm ¢ NepBou
npaKqueCKom pa60T0|/| SN1EMEHTbI
I/IHBepTOp




 [1na don3amyeckoro Nnogkn4eHNa KHOMOK K

CO3aaHHOW cXeme Heobxoammo

YCTaHOBUTb BbIBOAMI |
OHW NoAkmnYeHbl. B Tabnuue 1 npmBeaeHsbl

JIUC Kk kOoTOPbIM

3HayeHunsa kKoHTakToB [TJIUC K KoTopbIM
NOAKITHOYEHbI KHOMKKU (3aHeCcTn Tabnuuy B

TeTpanb):
Kunonka Hms Konrakr Ha paibeme Ilaara PB-CII
CHI'HAJIA mwiarsl DiLaB BbIBO/ALI EP2C8F256
Left pb left 200 N8
Up pb_up 199 N3
Right pb right 197 J1
Down pb down 198 J16




 [1na don3ndeckoro NnoaKnto4YeHus
CBETOOMOO0B K CO30aHHON CXeme
Heobxoanmo yctaHoBuTb BbiBoAb! [JIAC K
KOTOPbIM MOAKITIOYEHbI KHOMKM B Tabnuue 1

rnpmBeneHbl JaHHbl€ 3HA4YEHUA (3aHeCT|/|
TaOnuULIV R TeThANRK):

Caeroaunon Ums Konrakr na [Laara PB-CII AKTHBHBIIH
CHIHAJIA | pa3beMe IIAThI BbIBO/1bl YPOBEHb
DiLaB EP2C8F256 CHI'HAJIA
LEDI leddspl ] 160 F6 nor. «I»
LED2 leddspl2 161 E3 nor. «1»
LED3 leddspl3 162 D4 aor. «1»
LED4 leddspl4 163 E2 aor. «1»
LEDS leddspl5 164 ES aor. «1»
LED6 leddspl6 165 El nor. «1»
LED7 leddspl7 166 E4 nor. «1»
LEDS leddspl8 167 F3 nor. «1»
Paspewenne | led_en_n 134 L12 nor. «0»

CBETOHO10B




