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UcTopua passutua HanpaesneHusa Low-Cost

Low Cost by DesigripP>
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PasButue cemencraa Cyclone
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ALTERAW

Cyt:!nna?ﬂ’ V

Integrated transceivers

Up to 30% lower power
Only 2 power supplies
Integrated PCle hard IP

6K — 150K LEs

6.5 Mb of embedded RAM
Up to 360 multipliers

Nios Il embedded processor
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[1Ba BapuaHTa peanu3sauum Cyclone |V

/[ANO[S RYA\,
Cyclone™=IV

Cyclone IV GX Cyclone IVE

Job6aBneHbl BCTPOEHHbIe

npuemMo-nepenaTymkm O6wero npMmeHeHus
(transceivers)
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Ctpyktypa Cyclone IVGX U E
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CoctaB cemeuncTtBa Cyclone IV E

INNornyeckue BcTpoeHHas 18 X 18
Mukpocxema 3neMeHTbl namsaTb
(TbiICAYN) (Kb) yMHOXUTENN
EPACEG 6.2 270 15 2
EP4CE10 10.3 414 23 2
EP4CE15 15.4 504 56 4
EPACE22 22.3 594 66 4
EP4CE30 28.8 594 66 4
EP4CE40 39.6 1,134 116 4
EP4CEL5 55.8 2,340 154 4
EPACE75 75.4 2,745 200 4
EP4CE115 114.4 3,888 266 4

Bce MuKpocxembl UMEIOT fBa BapHaHTa pearin3aymnm:
Vec Core=1.2Vunu1.0V
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Kopnyca cemeucrtBa Cyclone IV E

E144 M164 U256 F256 U484 F484 F780

Bodysize | 20x20mm | 8x8mm | 14x 14 mm | 17x17mm | 19x 19 mm | 23x 23 mm | 29 x 29 mm
Ball spacing 0.5mm 0.5mm 0.8 mm 1.0 mm 0.8 mm 1.0 mm 1.0 mm
EPaECE | 61 T

EP4CE10 91 179 179

EP4CE15 81 343

EP4CE22 79 N/A

EPACE30 | 328 532
EP4CE40 - 328 532
EP4CES5 - 324 374
EP4CE75 - 292 292 426
epaces I Y 20 | os
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BapuaHTtbl peanu3auun Cyclone IV E

El144 M164 U256 F256 U484 F484 F780
D 22 X 22 mm 8 x 8 mm 14 x 14 mm 17x 17 mm 19 x 19 mm 23 X 23 mm 29 X 29 mm
evice 0.5 mm 0.5 mm 0.8 mm 1.0 mm 0.8 mm 1.0 mm 1.0 mm
-6, -7, -8, |7 -6, -7, -8, |7
EP4C6E
EPAC15E Same as ) i Same as -6, -7,-8,i7
above above -8L, -9L, -i8L

-6, -7, -8, 17

EP4C30E )
-8L, -9L, -i8L
EP4C40E
Same as
EP4C55E above Same as
EP4C75E above

| = nHaycTpuanbHble (T) =-40 C to 100 C); A = aBTomo6unbHble (Tj =-40 C to 125 C),
L = nutaHue sigpa 1.0-V
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Koabl ana 3aka3a Cyclone IV E

EPACE11I5F29C 7 3

EP: Altera wanojico
4C: Cyclone IV Pasmep kopnyca Mm
: BapuaHT cemeiicTtea (E, GX) B jes <
115: 6,10, 15, 22, 30, 40, 55, 75, or 115K YNCIIO JIOT, SMEMEHTOB |- —o

F| 484=23"
F29:  Ttnn kopnyca (F: 1.0 Mm.BGA; E: EQFP)/pa3smep kopnyca AEE——
C: TemnepartypHbi gnanasoH (C, I, A)
7 [pagaunst GeICTPOOENCTBUS

( NnTaHwne agpa:
-1.2B: -6, -7, -8, i7
-1.0B: -8L, -9L, i8L)
R: N : 6e3 cBMHLUA
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CoctaB cemeunctBa Cyclone IV GX

Total

Transceiver

Hard

PLLs @ PCleIP

Core

Device KLEs @ Memory Mi?ti)élileSrs
(Mb)

EP4CGX15 14.4 0.5 0
EP4CGX22 21.3 0.8 40
EP4CGX30 29.4 1.1 80
EP4CGX50 49.9 2.5 140
EP4CGX75 73.9 4.2 198
EP4CGX110 109.4 5.5 280
EP4CGX150 149.8 6.5 360

12
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Kopnyca cemencrtBa Cyclone IV GX

EP4CGX15

EP4CGX22

EP4CGX30

EP4CGX50

EP4CGX75

EP4CGX110

EP4CGX150

m XVCRS — BCTpO€EHHbIE NpueMo-nepenaTyimku

13

72 2 150

72 2 150
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BapuaHTtbl peanusauyum Cyclone IV GX

‘ N148 ‘ F169 ‘ F324 ‘ F484 ‘ FG672 ‘

Device ‘ ‘ ‘ ‘ ‘

EP4CGX15 -7,-8,-I7 @ -6,-7,-8, -17

EP4CGX22 -6, -7,-8, -7 = -6,-7,-8, -I7

EP4CGX30 -6,-7,-8,-I7  -6,-7,-8,-17  -6,-7,-8, -17

EP4CGX50 -6, -7,-8,-17 | -6,-7,-8, -I7

EP4CGX75 -6, -7,-8,-17 | -6,-7,-8, -7

EP4CGX110 -7, -8, -7 -7,-8, -7 -7, -8, -17

EP4CGX150 -7, -8, -7 -7,-8, -7 -7, -8, -17

| = nHaycTpuanbHble Tj =-40 Cto 100 C
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Koabl ana 3aka3a Cyclone IV GX

EP 4C 150 DO F27C6 R

EP: Altera Tun kopnyca
4YUCI10 BbiIBOOOB
4C: Cyclone IV architecture Pasmep kopnyca MM

BapuaHT cemenctaa (E nnn GX) N | 148="11

150: 15, 22, 30,50, 75, 110 or 150K 4ucno nor. SJ'IeMeHTOBI_I

169 = “14”

puemo-
4YMCno Npuemo-nepenaTymMKon NepeaaT4nkos

F27.  Twn kopnyca (F: 1.0 mm BGA nnn N: QFN)/ .

324 = “19”

F
F
F | 484="23"
F
F

c | 4 672 = “27”
pasmep Kopnycai\ B MM. —— .

C: TemnepatypHbi gnanasoH (C nnu 1)

6: [papauus beicTpogencrtaus (-6, -7 unu -8)

R: N — 6e3 cBuHLUa
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15



I'naH

CteHag miniDiLaB-CIV: 0630p;
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CteHpg miniDiLaB-ClV

NMpeoHasHaveH ans:
®m [poBedeHUs
nadopaTopHbIX
pabor,
BbIMOMTHSAEMBbIX NPWU
N3y4YeHUHU:
— nakema
Quartus I,
- CbHC
Cyclone IV E,
— fA3bika VHDL
— [lpoueccopa
Nios
B MaKeTupoBaHUSA
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ACAP

Alrers Consudtants Alliance Program

JTAG INOUT FLASH 16 Mbit SRAM 256k*16 EP4C6
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OCHOBHbIE XapaKTepPUCTUKHU

Pa3mep: 120790 mm.

ACAP

Altera Constdtants Alltance Program

S SSLED7_LED5 LED3|# LED1

FPGA EP4C6E144 JTAG INOUT FLASH 16 Mbit SRAM 256k*16 EP4C6
- R .
KoHdourypaunoHHas P
O -y v |
namatb: 16 Mbit; - ﬁ | @Er@ ‘0
O3Y: 256k*16; R sl UL e
7 1 " “oc‘“
TaKTOBbIN reHepaTop : 0 |
. it e "" DI FROA 13 ummm-."
25M rL'H 2 MODE:]J:IT‘BEIIE?“ 3 E‘L—“f',’ﬂ
3 KHOMKY; : el WA o
==}

8 nepeknovaTteneu;

8 cBeTOANOO0B;
Pa3bembl paclimpeHunsd
USB nopT

BcTpoeHHbin USB Blaster
[MnTaHne - ot USB pa3bema;

®wnC
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PeXxnmbl padoThbl

\lera Consutants Alltance Program

KoHnghuzcypauyusi, omnadka, npo2paMmMmuposaHue

m [Inarta coeanHsiercs ¢ USB
pa3zbeMoM KoOMNbTEpa

m BcmpoeHHbit USB Blaster
rnoseorsnsem u3 nakema Qll:

m [IntaHume nnatbl - oT USB (4

pasbema \\\.

19

KoHpuaypuposamb CENC CIV

Omnaxueamb CBNC CIV ¢
ucnosne3ogaHuem SignalTapll
[poepammuposame
KOHGbu2ypaUuUoHHY namsms
CbUcC CIv
Omnaxusampb NIOSII
rnpoueccopa.
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PeXxnmbl padoThbl

USB Blaster

m [lnata noacoeouHsieTcs K
USB pa3bemy KoMnbroTepa

m [lnama ucrnonb3yemcs Kak
obbIyHbIU USB Blaster,
roseosisrowul U3 nakema
Quartusll koHuaypuposams u
omiraxusamb 8HeWHuUe
ycmpoucmea

m [lutaHme nnartbl - oT USB
pasbema

g\:— Uuse —»

~ T T
J U
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BHewHee
YCTPOWUCTBO

T JTAG

A

BCTpoOeHHbIN
USB Blaster

m)m
Irers Consudtant e Ffrogram
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PeXxnmbl padoThbl

USB ycTpoucraeo

NMnata noacoeguHsieTcs K
USB pa3bemMy KoMnbroTepa

Lrna KoHguz2ypuposaHus u
omJsiadku uUcriofib3yemcsi
eHewHuU USB Blaster.

BcmpoeHHbiu USB
KoHmporsinep obecrieyusaem
803MOXXKHOCMb MOOKITIOYEHUS K
PC no USB uHmepaelcy.

NMutaHue nnartbl oT USB
pa3bema

USB
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USB Blaster <——

l JTAG

USB
KOHTpOnnep

Alera Constdtants Alltance Program
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NMoctaska nnartbl MiniDiLaB-ClIV

(Oe 3aKka3aTthb:

canT altera.ru\obopynosaHue n matepuarbl gna odyyeHnd
KomMmnnekT noctaBku

[lnaTa

USB (A-miniB) kabernb;

Kabenb ons nporpaMmMmnpoBaHnsa BHELLHUX YCTPOWUCTB;
DVD auck.

Copepxunmoe DVD aucka

Lucmpubymussi - Quartus Il Web Edition, ModelSim-Altera;

Mamepuarbi 05151 caMoobyyeHuUsi (Ha pyCCKOM S3bIKe):
— [lakem Quartusll u CBUC CyclonelV

® Jlekyuu - crnaudbl e pdf cpopmame;
® /labopamopHbie pabomel — orucaHus, 3a20mMo8KU, PewWeHUs.

— Habop mecmos (¢ ucxodHbiMu KoOamu) Orisi MPOBEPKU rnramel;

OnucaHue nnameil.
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CpeacrtBa aBTOMaTuU3lauuu
npoekTupoBaHuA pupmel Altera

PacwupeHus
AOns nakerta
uartusll

&

QUARTUS"II
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I'naH

[MakeT QIl: BBEOeHune
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MakeT Quartus Il

m VIHTerpmpoBaHHOE CPeACTBO NPOEKTUPOBAHUSA
— TekcToBble U rpaunyecknin cnocobbl BBoaa NpoekTa
— CuHTes (Logic synthesis)
— Tpaccuposka CBNC (Place & route)
— MopgenupoBaHue (Simulation) — ModelSim Altera

— AHanuns3 BpeEMEHHbLIX NapaMeTpPoB U NoTpednsemomn
MoLiHocTU (Timing & power analysis)

— [NporpammuposarHne CBNC (Device programming)
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OnepaunoOHHbIe CUCTEMDBI

m [logoepkka onepauMOHHbIX CUCTEM:
— Microsoft Windows XP/Vista/7 (32 and 64 bit)
— Red Hat Enterprise Linux 4.0 and 5.0 (32 and 64 bit)
— SUSE Linux Enterprise 10, 11 (32 and 64 bit)
— Cent OS 4.0 and 5.0 (32 and 64 bit)

26 © 2011 TpeHuHr napTHep cupmbl Altera B Poccum .: CHOEKO



[1Be Bepcum

Mukpocxembl
Bo3mMoXxHoCcTH
MocTtaBka

CtoMMoOCTbL

naketa Quartus Il

\"

{He 3 "Bi}’& ii

V4 \

Subscription

Edition Edmtmn
Bce Bbi6opoyHo
100% 95%
Internet & DVD Internet & DVD
Paid Free (He TpebyeT nuueH3nn)
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web_full.PDF

OkHO npuBeTcTBUA npu 3anycke Qll

. Getting Started
With Quartus® Il Software

Start Designing Start Learning

Designing with Quartus ll software The audio/video interactive tutorial teaches
requires a project you the basic features of Quartus Il software

Open Interactive Tutorial

Create a New Project
(New Project Wizard)

Open Existing Project

Open Recent Project:
top
pipemuit
pipemult
muli8x8
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MeHeaxep naketa Quartus Il

Metito meHemkepa ¢ Quartus II - C:/design/for_Q2_training/solutions/lab1/lab - lab1. ol xi]
nakeTa @fle Edt View Propt fedgwmenls Pocesing Took Window Heb 0 N\ =18ix]
[DBUG & ) we < [ @O T P BOXS® & 0|
N Raigates =t e Compilotion Repart - Flaw Su .
MMaHernb Enity [tog Cats | Dedicaind Logc Fiegisers 9 — | ———
& Dychne |t EF20IF256H b_‘! Compilation Report Flow Summary
MHCprMeHTOB 5% bl O s &0 Legal Notice H
i & LCO Displayinst H-(:,‘d-ﬁ -EGI;BI ES Flow Summary a3BaHI/Ie npoeKTa n ero
/j 2 rom_usitiest! 18018 0 —J g:: r‘c:‘-:‘r[.?-faﬁs-m e 1 pa6oqa;| nanka
4 » o el L SC0a o8 t‘(';,
- ‘ Fiowy Elapsed Time Rewsiion Nove lab
Haswrartop npoekra Dyteeacy [ B ] Fraiis] el o s o
205 = — 2ok | @@ Analysis & Syrhesis Family el
Module [ Progress % [Tme 0 | al l: @urite Devee EP2CHFES6CE
OKHO COCTOSIHUS Fil Compiaton | 120% | 08012 | ¢ @ Assarmblr Timng Models Final
fﬂﬂl-ﬂt:ag‘y'lhe:tn .-'_o‘jnvjl_ ¢ @ Timing Analyer Mt Sming 18guFR MBS Yas ‘
npouenypsbl | e [0 I Totel Iopic elements 102/8.256(1%)
hssamiler BEEN oo - Totsl combnstonal unchons 102 76.256(1%)
KoMnunauymnn — | — Dedicaled icqc registers 5578256 (¢! %)
Tasks . x Toral registers 56
NnpoeKTa Fiowe[Ful Do ~] Tetel pins 14182(6%)
Tt e [Tmed ] Torl vinuel pins 0
2 E 0’ St Project me ﬂ Total ches NIESSRNI0% Y
it o OTyYeT 0 pesynbsratax KOMAUMSALN
Ly * ] Astign Consrants
OkHo 3agav | = » Compie Cuign
v 0 r A T :J ‘l I Ll
¥ Type  |Messege -
¥ l/ Info: tco from clock "olk_Z5mhz™ to destination pin "lcdbuf_ra" through register "ICD _Displayiinst|lcd r=" i= 5.932 n= j
L Info: Quartus 1X Clas=ic Taming Anslyzer was successful, 0 errors, 1 wacning
> by Info; Quartus II Full Compilation was successful, 0 errors, 3 warnings =
OkHO npoueccopa — . ‘.P
coobLeHnr 3 Syom il | Processing (61 | Emairo | wo) | Wameg() ) Cricel iemeg | Ene |, Siorssea 1 Feg ]
Messoge 0217 el &l -1 I
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[laHenb UHCTPYMEHTOB

File control
buttons

Execution controls

Dynamic menus

Compilation Report

Pin Planner Chip Planner

TimeQuest

&', Qua tus Il - D:/alteral71/qdesigns/fir_filter/fir_filter - filtref - [Compilation Report - | low Summary]

Fileh Edit “iew Project Assignments Processing  Tools  Window  Help

O = = fltref s @8 72
FUOEE: M EETS . x @ Compilation Report - Flow Su.__ l
Ertity |L|:ugi|: Ce —
%’S [ lakion R k
Cyclore: EP1CGF 25605 gmﬂ;ﬁjﬂtizm
- 2 filtref 112 (9) SHET Flow Summary
S5 Flow Settings
5B Flow Non-Default Global Settir
£=HEE Flow Elapsed Time Flow Status Successful - Wed May 02 11:33:14 2007
COpocnTb HaCTPOMKM:
1. Tools = Customize = Toolbars = Reset All
2. Restart Quartus Il
30
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OtcoeauHnaemble (Detachable) okHa

m «OTcoegmnHeHne» OKOH OT MeHekepa naketa Quartus |l
(Window menu = Detach/Attach Window)

#* Quartus Il - D:falteral71/qgdesignsffir_filterffir_filter, - filtref - [RTL Viewer]

4 Quartus Il - D:/a Flle Edit Wiew Tools ‘Window
& Fle Edt WView Page Title: | filtref Page: [Tat1 v
4 2= Hi hvy Lisk rs
D (= % , W E IEI’E!YE v taps:inst
. : =[O Filtref state_miinst1 o
Projeck Mavigatar +-0 Instances ik [ o Loy
Entit Tt Primitives niswt [ et besel o701
LS / @ + reset:) hesel rell1.0]
y M7 .0
3 npasneHue |
oTcoeaunHeHuem/ halues inst2 e
A0 —
n OACOEJJ,M HeHnem eIl =] Matshpz. 0]
instd
DPREQ
EN= ‘
CLR
£
_Hierarch_l,l Y: | & clko? [
"
< »
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CoBetbl u npuemMsbl (Tips & Tricks Advisor)

32

o I T Help menu = Tips & Tricks

File Edit Tools Window

= Tips & Tricks Get an Early Timing Estimate
“&2 What's New in this Release _ - _ _ _ -
&) Quartus 11 Features Fecommendation | v'ou can get an early timing estimate without running a full compilation.
)
a‘.J Detach windaws from the Frame in the Quartus I st | Description Y'ou can uze the Start Early Timing Estimate command on the Proceszsing menu
’4) Gek advice on optimizing your design and the Featur to get a full timing report based on estimated delays for the design. This command

can run the Fitker up ta ten times fazter than a full fit and produces estimated

¢|) ek an Early Timing Estimate e = :
delaye within 20% of what a full compilation can achiewve.

#H Use Incremental Compilation

’4) Use SignalProbe ko quickly pull out internal signals b | Action Ilz& the Start Early Timing E stimate cormmand on the Processing menu o iin an
# Use the PowerPlay Power Analyzer ko check For po earl_l,_l timin_g exztimate. ol can s_peu:_ify zettings for the early timing estimate in the
n‘.J IUse Metlist Yiewers ko view vour design schematic settings dialog bow when a project is open.

SRS ¥, Software Options Dpen Settings dislog bow - Early Tiring E shirmate page
“AJ Generate Compack Report Table Format
") Additional repart file options
’,5') Run Process ak Lower Priority
“AJ MABE+PLUS TT Lock and Feel
"1‘.|J add Tel commands ko toolbar bukkons
’,5') Update assignments to disk immediakely
’4) Suppress Messages
¢|) Colar messages during command-line compilation
#H IUse an External Text Editor

’&.') Change the Toolkip Delay COAep)KVIT noryie3Hblie coBeTbl U
FI-53 Frolect Settings npuemMbl 3pPeKTUBHON paboThI C

#H Enable Wersion-Compatible Database
&2 Hide Entity Name naketom Quartusl|
“&J Specify the output direckory For compilation resuls
#H Specify what is done during a normal compilation
’4) Choose how the Fitker will process your design

#.J IJse Physical Synthesis o improve perfarmance

") Use Synthesis Metlist Optimizations ta improve perf
’,5') Use the Design Assistant to check for errors

< ¥
For Help, press F1
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BcTpoeHHasa cucrema nomoLum

Messages
&) Quartus Il Help ¥ersion 10.0 - Mozilla Firefox
Glossary
File Edit Wwiew History Bookmarks Tools  Help .
] MeqafunckionsLPM
- C (wi L Filesfffe:falteraf10.0f CDopyMbl Altera ]ster.htm#mergedprnjectsxm 7 7™ Devices and Adapters

|_-L] Quartus IT Help Yersion 10.0

] EDd Interfaces

2l search =- Contents . IndexI Farurms I / A — DYA .
24 | welcome = Quartus Il Infroduction —
Cuartus IT Introduction G Shiowy All |
What's New in Quartus 11 @ Welcome to the Quartus Il Software
Getting Started with Quartus II
Managing Projects The Guartus || development software provides a complete desig
Using Project Revisions on-a-programmable-chip (SOPCY design. Regardless of wheth a Linux
archiving Projects wearkstation, the Quarus |l software ensures easy design entry, HOKa3aTb BCe d device
Project Database File Export and programming. The following sections describe the general cap paspensbl artus Il
software.

sing adwisars for Desian Optirni
Yiewing Reports and Messages
Creating Designs Quartus Il Highlights:
Jsing HOL with the Quartus II Sc Design Capabilities:

Using Altera Megafunctions R . .
g. ? ) Mativelink Integration with other EDA Tools
Creating Systerm-Level Designs 1

Assigning Coaonstraints

Funning Tirming Analysis

Achieving Timing Closure
Includes Mock-based design,

FPower Estimation and Analysis Design Entry system-level design &

=ignal Integrity Analysis software developrrent
Fimmimeieme— i el mmial mmle Flmmime. T
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Compiling Designs Click any of the following flovy icons for moare information about that pant ofthe design flow.
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OkHo 3apau (Tasks)

® YnpouiaeT JOCTYN K TUMMYHbLIM 3a4a4aM, OpraHM30BaHHbIM B
npoueaypbl NPOEKTUPOBaHUS

Project Assignments Processing Tools Window

Utility Windows  * | 3% Project Navigator Alt+0
m  OnpegeneHbl TpU Npoueayps.l gtor o At
9 Td console Alt+2
- - lation Hierarchy E Messages S
Full Design Flow Compilation Flow =i At
Bce aTtanbl npoekTupoBaHus Komnunsuus | @ Change Manager  Alt+5
Tasks a x | Tasks | Bl Tasks Alt+6
Flo: |F|_,||| D esign ﬂ Flov: |I:|:|m|:|ilati|:|n L] |
Task& [Timed || | TaskB [ Time &b |
= 5 Start Project = W Compile Design
i8] Open Mew Project Wizard B W Analpsis & Synthesis
-[B5 Open Existing Project - = Fitter [Flace & Route]
...... ] Create Revision ----h- Agzzembler [Generate programming files]
-] Specify Project Libraries - W Classic Timing Analysis
t.. ] Import D atabaze [+ e ED Netlist Wiriter
] Advisors {I:l} Program Device (Qpen Programmer) Ear|y T|m|ng Estimate

] Create Design
[ Assign Constraints
P Compile Design
@ Pragram Device [Open Pragrammer]
&
] Export Database
| Archive Project

Tasks
Flona: |Ear|_|,l Timing Estimate with Spnthesiz

OueHKa BpeMeHHbIX NapaMeTpoB

=

El

Tazk [

|Time® |

o [ M Analvsiz & Senthesis 00:00: 28
e e Partition Merge

[ E arly Tirming E stimate with Synthesiz

3anyck noboun 3agayum npouenypbl —
OBOWHbLIM LLEeN4YKOM NeBon KnaBuLLu
MbILLW
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il |

W B Fitter [Place & Boute)
ol P Timeluest Timing Analysiz

00:00:25
00:00:11
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Hactpounka nmueH3un
= KomaHpa:Tools= > License Setup

@ el RRR—— B X
Category:
J General License Setup
EDA Tool Options
Fonts License file: |
JemeLConfeiy || Use LM_LICENSE_FILE variable:
Libraries

License Setup
Preferred Text Editor
Processing
Tooltip Settings
4 Messages
Suppression
Colors
Fonts

Current license

Web License Update I
Web Edition

License Type:
Subscription Expiration: 2010.11 Begin 30-day Grace Period
Host ID Type: Not found
Host ID Value: Not found || wait for floating licenses
Licensed AMPP/MegaCore functions:
Vendor Product Versicg

AOna Qll WEB nuueH3usa He TpebyeTtcsa

< | 1 . P

Mooaepkka pasnuyHbIX

Local system info

Network Interface Card (NIC) ID: 1c4bd6aa%a9a , 485b39295a34

CXeM NnnueH3npoBaHUA C: drive serial number: dcddsco2
(node_|ocked’ network) Software Guard ID: Not found
35 © 2011 TpeHuHr napTHep cupMmbl Altera B Poccum
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I'naH

[lpouenypa npoektmposaHusa B pamkax naketa Qll
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NMpouenypa npoektuposaHusa B Qll (1)

=) Co3aaHue npoekTa
BBog onucaHuUs NpoeKTa: cxemalTeKcT

’_I_I_I_I_I_I_I_I'

MopenupoBaHue (ModelSim —Altera)
- OyHKUMOHaNbLHOE MoaenupoBaHmne

M512 CuHTe3
L E g - [MpeobpasoBaHne onMcaHust NPOEKTa B CXEMY, peanusyemMyto Ha
3agaHHON aremMeHTHou base
11O - ONTMMKM3aUUst CXeMbl C Y4ETOM OrpaHUYeHni no

Sl - D bbicTpoaencTemio U 3aHumaemon nnotlagn CbNC

‘ TpaccupoBka CBUC
PasBofka 1 pasmeLleHne BHYTPEHHUX pecypcoB
CBWNC c y4eTOM HanoXeHHbIX OrpaHN4YEeHn Ha
ObICTPOAENCTBME N 3aHMMAaEMbIe NorMyeckme
pecypcbl

© 2011 TpeHuHr naptHep dompmbl Altera B Poccun
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Mpouenypa npoektnposaHus B Qll (2)

BpemeHHON aHanu3
- NpoBepKa cooTBeTcTBUSA co3gaHHon CBUNC
TpeboBaHMAM K BbICTPOAENCTBUIO

MopgenupoBaHue (ModelSim —Altera)
- Ha BEHTUITbHOM YPOBHE

LI L L | - npoBepka npaBMbHOCTU OYHKLIMOHMPOBAHUS
NpoekTa Nocrne 3TanoB CUHTE3a, Pa3BOAKM U
pasMeLleHns

NMporpammupoBaHmne CBUC.
TecTupoBaHue u oTnaaka

CBUC B cocTaBe cuctemMbl
(ISP, SignalTap II)

SignalTap®
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I'naH
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[TakeT QII: npoekT
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[MpoekT B nakeTte Qll

m [log TEpPMMHOM «NPOEKT» NOHUMaeTca Habop hannos,
CBA3aHHbIX C MPOEKTMPYEMbIM MOAYNEM, U HABOP
COOTBETCTBYHOLLMNX ODNONNOTEK.

— @annbl MoryT ObIThb:

® Jlormyecknmm — onucbiBarOLLMMMN anropmntm pa6OTbI Moayn4.

® BcrnomoraTtenbHbIMU — coaepXXallMMmn JONONHUTENBHYHO
NHopMaLMIO O NPOEKTUPYEMOM Moayne

— [1poeKT MOXeT cogepKaTb:

® HECKONbLKO nornyeckux dannos, 0bpasyoLlmnx nepapxmveckoe
onuncaHne moayns (npu aTomM O4uH N3 Nornyecknx pamnnos JOSHKEH
ObITb hanyiom BEPXHErO YPOBHSI MEPAPXUM ONMUCaHUN),

® OoA4uvH norndeckun doann (No ymonvaHuio asnsatowmncs pannom
BEPXHEro YPOBHS B MEPAPXUU ONMUCAHUN).

m [1poeKkT MoXeT ObITb CO34aH C MOMOLLbIO
— Mactepa New Project Wizard
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Paunbl C onucaHnem nNpoekKTa

file
e VHDL

e Verilog or SystemVerilog | | | |

— CXeMHbI pegakTop
e Block Diagram Eile .bdf bsf wvhd || .vor.sv||.vor.vhd ..:gi]:‘

dann BepxHero ypoBHs B
nepapxum onmcaHus
npoekTa - .bdf, .tdf, .vhd,
vhdl, .v, .vlg, .edif, .edf

m CospgaHHble B Qll
— TekcToBbIV peaakTop

.v, vig, .vhd,

.vhdl, .vgm
— Pepaktop KA Block Symbol Text  Text State Text Toxi
® Cospgaetca HDL dain file  file  file  file Maﬁg”e file file
— PepakTop namaTtu | | | | | | |
| UmnopTtupyrotcs us
® HEX Co3paHbl B nakete Qll BHEMIHUX MEKETRS
® MIF
® /IMNOPTUPOBAHHbIE 13 BHELLIHUX MaKeToB
- EDIF200

— Verilog Quartus Mapping (.VQM)

m Bo3aMOXHO cmelleHne TMNoB (hanrnos B nepapxuu

OonMcaHm4 rnpoeKkTa
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3anyck mactepa New Project Wizard

Yepe3 okHO Tasks

L&l Bt | Yyepes meHio File Tasks
D e T_TFFI]
= Open 40 Flow: [Full Design

) B

Open Project...

Mew Project Wizard, .,

'l | Customize...

Task

E Ckrl+1 @

Convert MAX+PLUS IT Project. .. E?

Sawve Projeckt

Clasg Project

42

Introduction

4 {3 Start Project

Open New Project Wizard
Open Existing Project

o

The hew Project Wizacd helps you create & new propact and predminary project settings, inchuding the following:

*e e

EDA tonl settings

Project name and drectory

Nama of the top-level desgn entity
Project files and tbraries

Target device family and devios

You can change the setings for an existing project and spealy additicnal projoct-wide settings with the Sattings command
(Assignments menu), You can use the various pages of the Settings dislog box to add functianality to the project.

OTob6paxeHne okHa

Introduction MOXXHO OTKNIOYUTb

Owﬂimmmutmdmm

© 2011 TpeHuHr naptHep dompmbl Altera B Poccun
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MacTtep New Project Wizard:
3ajaHue nanku, HasBaHUA NPoeKTa

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

What is the working directory for this project?

L:\HDD\work\Altera\my_trainings\CI\\labs\lab_new_project_wizard Ykaxurte pa60l-|y}0 nanky

What is the name of this project?

top_level| 3apanTte umsa nNpoekTa.

What is the name of the top-level design entity for this project? This name is case sensitive and must exactly match the entity
name in the design file.

top_level 3apanite nva carina BepxHero
Use Existing Project Settings...| yPOBHH B Nepapxii Dlic L
NnpoekKTa.

CospaHue HOBOro npoeKkTa
Ha OCHOBé€ CYyLLeCTBYHOLINX
HaCTpoOeK
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MacTtep New Project Wizard:
nogkn4yeHue pannos n omon

NMOTEK

Add Files [page 2 of 5]

Select the design files you want to include in the project. Click Add All to add all design files in the ppefect directory to the projec|

Mote: you can always add design files to the project later.

K npoekTy MOXHO gobaBuTb hannbl
cnenyroLwmx TUMNoB:

- Graphic (.BDF, .GDF)

- AHDL

& ™ T
File Name Type Library Design Entry/Synthesis Tool HDL Version Add Al

Remove

File name:

I_Ip
Dowin

Properties

- VHDL

- Verilog

- EDIF

[MoacHeHus:

Qdannbl, Haxoaswmnecs B paboyen
nanke npoekrta, 4o6aBnATb
Heobs3aTenbHO
QEcnun uma danna n nms moayns
BepxHero ypoBHs (filename & entity
name) He coBnagatoT, TO creayet
nob6aBuTb (hann ¢ onucaHMem Mogyns
BEPXHErO YPOBHS nepapxmm

Specify the path names of any non-default libraries. |User Libraries...

Mcnonb3ynTe 3Ty KHOMKY AN ykasaHud

JOMNONMHUTENbHbLIX BUbNMoTEK:
UlMonb3oBarenbckux bnbnmnoTtek
_UMegaCore®/AMPPSM libraries
UPre-compiled VHDL packages

44 © 2011 TpeHuHr napTHep cupmbl Altera B Poccum
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MacTtep New Project Wizard:

BblIOOpP KOMIMOHEHTA

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

Device family

Family: |C§,rclnne IV E

Devices

Ykaxunte cememncteso CBUC

Target device

Auto device selected by the Fitter

@ Specific device selected in 'Available devices' Iist\

Show in 'Available devices' list

Package: |Anj.r QFF

Fin count: | 144

Speed grade: |8
JomnbTP ynpoLlaeT NoUCcK KOMMNOHEHTa

HardConwv comnatibile only

Other: n/fa

pexum Bblibopa Tnna CbUC:
O AsToMartnyeckunin BbI6op KOMNMNATOPOM

Available devices:

a HeI'IOCpe,D,CTBeHHOG Ha3Ha4YeHune

Name Core Voltage LEs User IfOs

- 10320 92

BbiGpaHHbIN KOMMNOHEHT

i 15408 82
1

by

2208

EP4CEGE

4

45 © 2011 TpeHuHr napTHep cupmbl Altera B Poccum

276480
423936
516096

Memory Bits Embedded multiplier 9-bit eleme *

46
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MacTtep New Project Wizard:
npoBepka 3agaHHbIX NapamMmeTpoB

m [lpoBepbTe 3agaHHble Bamu napameTpbl

46

Summary [page 5 of 5]

When you click Finish, the project will be created with the following settings:

Froject directory:

Project name:

Top-level design entity:
Mumber of files added:

Mumber of user libraries added:

Device assignments:
Family name:
Device:
EDA tools:
Design entry/synthesis:
Simulation:
Timing analysis:
Operating conditions:
VCCINT voltage:

Junction temperature range:

© 2011 TpeHuHr naptHep dompmbl Altera B Poccun

L:\HDDYwork\Altera\my_trainings\CIvilabs\lab_new_project_wizard
top_level

top_level

0

0

Cyclone IV E
EP4CEGE22CH

<Mone> (<MNone>)
ModelSim-Altera (VHDL)

<MNone> (<None>)

1.2v

0-85 °C

'
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MacTtep New Project Wizard:

pe3ynbTaThbl

m B okHe Project Navigator
oTobpa)kaeTca NMs
CO3[aHHOro NpoekKTa

m B paboyen nanke npoekTa

co34alTCa:

m  ®ann Quartus Il Project File (.QPF)
m @aun Quartus Il Settings File (.QSF)
m [lanka db — paboyas nanka naketa

a7 © 2011 TpeHuHr napTHep cupmbl Altera B Poccum

Project Navigator

Entity

db
-‘E_’l:[ top_level

O top_level

Cyclone IV E: EP4CERE22C8
> fop level

MNanka c parAnamu
Quartus II Project File

®awn "QSF”

-gcmurxo



Pannbl QPF n QSF

m Qann QPF

— Bepcusa naketa
— JaTta co3ganus
— Bepcusa npoekta

m Qann QSF:

48

— XpaHuT BCe

HaCTPOWKN U
Ha3Ha4YeHUs

Ncnonbayet Tcl
CUHTaKCuC

MoXHO npaBuTb
B J1t0O0OM
TEKCTOBOM
penaktope

set_global assignment
set_global assignment
set global assignment
set _global assignment
set global assignment
30, 2o011®

set_global assignment
set_global assignment
set _global assignment
set global assignment
set global assignment
set_global assignment
set_global assignment
set global assignment
set _global assignment
set global assignment
eda_simulatioﬂ

© 2011 TpeHuHr naptHep dompmbl Altera B Poccun

QUARTUS VERSION = "10.1"

DATE = "12:54:19% March 30,

# Revisions

PROJECT REVISION = "top level"

—Iname
—name
—name
—name
—name

—name
—name
—name
—name
—name
—Iname
—name
—name
—name
—name

FAMILY "Cyclone IV E"

DEVICE EP4CEGEZZCSH

TOP_LEVEL ENTITY top level

CRIGINAT QUARTUS VERSTION "10.1 sp1"
PRCGJECT CREATICN TIME DATE "12:34:15

LAST QUARTUS VERSION "10.1 sSp1"
MIN CORE_JUNCTION TEMF 0

MAX CORE_JUNCTION TEMF 85

DEVICE FILTER PACKAGE "RNY QFP"
DEVICE FILTER PIN COUNT 144
DEVICE_FILTER SPEED GRADE 8
ERROR_CHECE_FREQUENCY DIVISOR 1
NOMINAL CORE SUPPLY VOLTAGE 1.2V

2011"

MARCH

EDA SIMULATION TOOL "ModelSim-Altera (VHDL)"
EDE OUTPUT DATZ FORMAT VHDL -section id

-(cnnsko




Kak oTKpbITb CyLEeCTBYIOLWUN NPOEKT

# Quartus Il - C:/altera_trn/Quartus_|

File Edit View Favorites Tools Help q,
- Edit  Miew  Projeck  Assignments P 5
Y Mew... ChM @Back A ) | .ﬁ / ) Search w Folders x n
ﬁ Cpen. .. el Address J Cihaltera_trniQuartus_II Software _Design_ Serles Foundatlon\,QIIFQ OIEXZIVHDL Vh Go
Close . Folders X : ,
- U3 meHro File - a &2 ] |
@ Mew Project Wizard. & ) jim_s_timing db pipemult.vhd pipemult_no... [ ;
u
[ Cpen Project... Chrl+1 # |23 MiosII_HwW
Save Project 2 Optimization = :
. 1= () Quartus_II_Software_Desic _lsxe EZ'
Close Project = [ QUFS.0
= . v pipemult.gsf  pipemult.qws
H ® 3 Ext
- B ) Ex2
# | 2) Schematic
G save al Crh+Shift+5 ® 3 veri .
= O woy [IBOWHOM LENMYOK MbILIK NO
< | cdanny .gpf B 6paysepe
Create [ Update r
Convert Programming Files. ..
.:l Page Zetup... 1 Chaltera_trmdQuartus _II Software_Design_Series_FoundationtQIIF9_04Ex 1yWwHDL pipermult, gpf KOMaHﬂa B OKHe 3anaq
& Prink Preview 2 Cihaltera_trmdQuartus_II_Software_Design_Series _Foundationt QIIFY_00Ex4ywHDL pipermult, gpf \
% Prink. .. kP 3 Ciialtera_trniQuartus_IT_Software_Design_Series_Foundation}QIIF9_0Ex2iwHDLpipernult, gf Task[& \ /
. | 4 Crhalkera_trmlQuartus_II_Software_Design_Series _Foundakiont QIIFY_00Ex&iwHDL pipemult. g = a Start Proect
Recent Files r 5 Cilalkera_trmiQuartus_II_Software_Design_Series_Foundation|QIIFS_04ExS\wHDL)pipemult. of art Frojec
I @ Open MNe F'r-:qect Wizard
Exit Alt+F4 BbiGpaTb U3 TeKywmMx NpoeKToB ]
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I'naH

[MakeT QIll: KOMNUNAUUA NPOEKTAa;
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[Mpoueaypa komnunauum npoekta B Ql|

OnucaHue )
npoekTa

'

Analysis &
Elaboration
‘ v
YcTaHOBKM " Synthesis > PyHKUMOHaNbHOEe
Ha3Ha4YeHwus ‘ \ MoaenupoBaHue
l Functional
YcTaHOBKM 1 | Fitter Netlist
Ha3Ha4yeHus
Assembler 4>8
TimeQuest CPrc]:gramtr_nlng]]vl&
Timing Analysis onfiguration files
EDA Netlist BpemeHHOe
Writer MoaenupoBaHue
LV
Post-Fit
Simulation Files
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3anyck KoMnunauuu

52

Tasks F X
Flow: [Full Design v|
B okHe 3agay (Tasks) BblbepuTte _— n
npouenypy Full Design v OBOWHLIM " C3 Start Project
2 - [ Create Design
LEeT4YKOM J'IeBOI/-I KJ'IaBI/I.LlJl/I MbILLUW MO 62 Assign.Constraints
komaHge Compile Design 3anycTturte 4 - Compile Design i
- P Analysis & Synthesis 3
I'IOJ'IHy}O KOM”M”QL“/”‘O I'IpoeKTa. - Fitter (Place & Route)
- P Assembler (Generate programming files)
- W TimeQuest Timing Analysis
- W EDA Netlist Writer
4‘@ Program Device (Open Programmer)

B npouecce Komnundauumm ocyLlecTBIACTCA.

m  Analysis & Synthesis - npoBepka CMHTaKcuca, CUHTE3 C ONTUMMM3aumMen nnowaau
N ObICTPOAENCTBUS,

m Fitter - TpaccnpoBka CBNC ¢ onTtnummnsayuen nnowagm v 6eiCTpoaencTemg,
m  Assembler - nonyyenue anna ans koHdurypuposaHus CbNC — pof(sof),

m  TimeQuest Timing Analysis — cosgaHue spemeHHon mogenu CBC v BpemeHHon
aHanus

m  EDA Netlist Writer - nony4yeHne mogenu ¢ BpemeHHbiMu napametpamm CbBAC
OJ151 BHELWWHMX CpeacTB MogennpoBaHus (ecnn BbibpaH Takon naker).

m  dopmupoBaHus carina ¢ aetanbHbIM OTYETOM O BCEX dTanax KOMMUMsLMm
npoekTa.
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Peayn bTdTbl KOMMUIAUUU

Project Navigator = X‘ i lab1.bdf & compilation Report [
_ |Table of Contents =) ‘
Entity ER Flow Summary Flow Status Successful - Wed Mar 30 14
Src:oze IV E: EP4CE6E22C8 EE Flow Settings Quartus I Version 10.1 Build 197 01/19/2011 S
‘ ROF l P
s :.?.\ counter_high:inst1 B2 Flow Non-Default Gl dlais il Gl lab1
—_— EE Flow Elapsed Time TOP'_'E"’EI Entity Name lab1
. il 4 EE Flow OS Summary Family Cyclone IV E
Flow Log Device EP4CEGE22C8
Hierarchy Files o Design Units ‘ > [[] Analysis & Synthesi Timing Models Final
- [ Fitter 4 Total logic elements 32/6272(<1%)
Tasks A x| (] Assembler Total combinational functions 32/6,272(<1%)
; " Dedicated logic registers 23/6,272(<1%)
. - - . > [0 TimeQuest Timing £
Flow: [Full Design ] g Total registers 23
gl Total pins 19/92(21%)
Task Total virtual pins 0
L 4 P Compile Design Total memory bits 0/276,480 (0% )
L > P Analysis & Synthesis Embedded Multiplier 9-bit elements 0/30(0% )
o > W Fitter (Place & Route) Total PLLs 0/2(0%)
o > W Assembler (Generate programming files) =
' > P TimeQuest Timing Analysis
> W EDA Netlist Writer @ | X | 06°6meHHaﬂ MHd)opMauMﬂ o
&> Program Device (Open Programmer) pe3ynbrataxX KoMmnunAaunun
> (1 Verify Design “0' Full Compilation was successful (8 warnings)
o e = | n
5 [ o | !
x
g TYPE Message \
L Info: Design is not fully constrained for sef
“."] o Y . OkHoO oTob6paxaeT nHpopmauuo o6 owmnbKax,
i) Info: Design 15 not fully constrained for haol
. . . npeaynpexaneHusix, CoobLLEeHNAX
» ) Info: Quartus IT TimeQuest Timing Analyzer w3
) Info: gQuartus II Full Compilation was successful. 0 errors, 8 warnings I
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I'naH

[TakeT QIll: KoHdurypuposaHue CbNC
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NMoarotoBka nnartbl miniDiLaB-ClV k

nporpamMMmMpoBaHUIO
B+ B nams J@G [um:l:lmmmm (éﬁ?\ .
®m YCTaHOBUTE QXKamnepsbl AN ) (At ol
Tak, Kak nokasaHo Ha 2 “mﬂ
s 3 T 7l . fl wmao F]wl :J )
PVICYHKE: pexum : ' @E@ g’
scmpoeHHbIlt USBBIlaster s kf B | -
npoepammuposaHusi CbHC e :
‘.":‘..'."3: H E :
m [logkniounTe nnaty Kk USB ..OQJ .,.Emg E%— g il -ﬁg
pasbeMy KoMnboTEPa @ -------- “ U E’ﬂ@"ﬁlf@ffm = S
e e - TR F‘ﬂ ””LE‘DZED%ED%OLEDJ'?&LE(& o5 b- " 2
= BknounTe nnaty miniDiLaB- K 'J;;L,!.:«‘l ,,,,,,, DiLaB CIVE-B:6 %
CIV : nepeknioyaTtenb Power = aemi ..\ LR E'L"‘E}'B:E 4 §- '
v SW7 sws svs _SW4_ oA P83 SW3_SW2_ svn cwo 3
(nnaTa nutaeTtcs ot USB) — o L 1 sos 0 1 sy l—

.lf @

3aropurtca ceetoguog Power
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3anyck CUCTeMbl NporpaMmmMmupoBaHUA

Tasks g X
= B okHe 3agay (Tasks) BbiGepute - T 2
npouenypy Full Design n ABOWHbIM T |
LLIENMYKOM FTIEBOM KMaBULLUX MbILLN MO ) et Do s |
komaHge Program Device 3anyctute R e - |
anﬂO)‘KeHMe, yﬂpaBﬂﬂl'OLU,ee :: : Elst.tsirrrfgllzrc?s;:eurl-:tijprngramming files)
W > M TimeQuest Timing Analysis
KoHdurypuposaHnem CBUC. b EvAnetistwiter
@ Program Device (Open Programmer)|
’;:; Hardware Setup...] No Hardware Mode: |JTAG
|| Enable real-time ISP to allow background programming (for MAX I and MAX V devices)
File Device Checksum  Usercode  Program/ Verify  Blank-
W Start Configure Check
ol Stop labl.sof EP4CEGE22 00096618 FFFFFFFF

ﬂ]" Auto Detect

X Delete

@ﬁdd File... TDI E L@@% E
_— o } E—

= Change File..

uuuuuuuuu

Save File EP4CEGE22
TDO

‘
= cunexo
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YcTaHOBKa cpencrtBa KOHpuUurypmupoBaHus

m  HaXXmuTte KHonky Hardware | & Hardware Setup...| No Harduare Me

57

|| Enable real-time ISP to allow background programming (for MAX TT and MAX V devices)

Setup

B pa3.u|ene Avai I ab | e h ardware Hardware Settings JTAG Settings
. — Select a programming hardware setup to use when programming devices. This programming
I tem S Bb|6epMTe (D.BOM HbIM hardware setup applies only to the current programmer window.
LLl,eJ'I‘-I KOM J1eBOU KiriaBULLN Currently selected hardware: [USB—Biaster [UsB-0] 'J
Mb”.UM) USB_BIaster Available hardware items

Hardware Server Port Add Hardware...

Local USB-0
Remove Hardware

[;:; Hardware Setup... I USB-Blaster [USB-0] M

USBBIlaster , tHTerpupoBaHHbIN
Ha nnaTte miniDiLaB-ClV,

| "] Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

Fil Devi Check U d P
pacno3HaH 1 rotos K pabore. * g i e
T labl.sof EP4CEGE22 00096618 FFFFFFFF

-Qcmur_xo

© 2011 TpeHuHr naptHep dompmbl Altera B Poccun



58

WHCTPYMEHTbI CUCTEMbI NPOrpPaMMMpPOBaHUS

3anyck nporpaMmmMnpoBaHus

ABTOMaTun4yeckoe obHapyxeHne CbUC B
JTAG uenoyke

[NobaBnTb/yoannTb/M3mMeHnTb pannsl Ans
nporpammupoBanmna CbUC

Oobasutb/yaanuts/uameHnts CBUC B
JTAG ueno4yke

© 2011 TpeHuHr naptHep dompmbl Altera B Poccun

il Shart

ﬁﬂ Auta Detect

(2 Add File...

3% Add Device...

-(cmurko



3anyck npoueaypbl KoHpurypmnposauua CbUC

m Bkntounte onuumto Program/Configure
m Haxmute KHonky Start.

m B okHe Progress 6ygeTt otobpaxkatbcsa ctaTyc npoueaypsl
kKoHpurypuposaHus CbUC.

[;:; Hardware Setup... l USB-Blaster [USB-0] Mode: [JTAG b Progress: [ 100% (Successful) b

DWim ISP to allow background programming (for MAX I and MAX V devices) /
/ \ 7 N
File Device Checksum  Usercode/ Program/ \Verify Blank- Examine Security Erase ISP
[ Wb start Configure Check Bit CLAMP
B lab1.sof EP4CEBE22 00096618 FFFFFFFF
0

O
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I'naH
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YnpaxHeHue 1
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OnucaHue ynpaxHeHus 1

m Lenb — camMocToATENBHO NPONTU LUKIT NPOEKTUPOBAHNSA B paMKax
naketa Qll

m [lowaroBoe onucaHue ynpaxHeHua — damnn “YnpaxHerHue 1.pdf “
m Pabou4as nanka npoekra (\labl ) copepxuT:

— @®ann c HacTpoukamu npoekta —labl.qsf

— CxeMy BEPXHEro ypoBHS B nepapxum npoekrta — pann labl.bdf

— OnncaHus KOMMOHEHTa NPoeKTa:
® ®aunn ¢ onucaHnemM KOHUrypupyemoro cyetyduka - counter high.tdf
® dann c cMMBOIOM cYeTuKa - counter_high.bsf

@ counter_high Quartus Il Block Symbol File
counter_high.tdf Dain "TOF

78| labl Quartus II Block/Schematic File

3] labl ®ann "QSH"
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OnucaHue npoekta ynpaxHeHus 1

m [IpoekT obecneynBaerT:
— [eneHue Ha cyeTynke YyactoTbl 25Mhz Ha 2**23;

—  BKIOYeHue (akTuBHbIN ypoBeHb — 0)/BbIKITlOYEHNE CBETOANOA0B CTapLUNM
paspsagoM cHeTYMKa-genuTens;

— paspelieHne(akTMBHbIN ypOBEHb — 1)/3anpeweHne paboTbl KaXxagoro ceetogmona

led[7..0] curHanom oT cooTBETCTBYIOWEro nepekrodatens — swi7..0];

— cbpoc cyeTymnKa Npun HaxxaTum Ha KHonky pba nnu pbb.

sw[0]

AND2

[ pbb

CO—HyREH

N
caunter_high cni[22] j__c%?_
clk 25mhz [ INRUT lock up counte cnil22..0 inet]?
| [¥iaYa clo q[22..0] [ ] X sw[1] AND2 .
Tg . I_1/I nst22
ot
instl SW2] INGY .
reset D_ nst23
instlB
AND2
sw[3] ?_N
— nst24.
instlf
AND2
sw[4] ?_N
sw[7..0 1
[sw[7.0] i ST ML L) WPV - &ODE '
AND2
sw[5] ?_N
— inst26
inst18
N sw[6]  |AND2 o
ba —— e j_ f
| } © st —LOR2 reset L— inst27
D—x inst19
N 1] sw[7] Al\%_
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mnsi6

nst2
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[SYFRH{— > ledO

[P ledl

[SHFRI{ led2

[SUFRIH > led3

PRI > led4

(SR led5

YR > ledb

Y

[P > led?

nsi28

=g cuaexo



