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FPGA

FPGA (Field-Programmable Gate Array) npepacrtaB/ba
MHTEerpmcaHo KOJI0 YMja Ce YHYyTpallkba CTPYKTYypa MoXe
KOH(UrypmucaTm og CTpaHe Kpajther KOpUCHUKa.

HedunHncarme yHyTpawrme cTpyktype FPGA KOMMNOHeHTe
ce Bpwwu y3 nomoh HDL je3nka vnm wemaTCcKux gujarpama.
Y 3aBUCHOCTU OO Ha4YMHa Ha KOjU Cy WMMJeMeHTUpaHa,
Heka FPGA Kosla Mory ga ce nporpamMmupajy camo jeoaHnyT,
a gpyra mory 6uTtm penporpamMmmpaHa M3HoBa N U3HOBA.




OCHOBHa
axpuTtekTypa

OcCHoOBHY apxutekTypy FPGA-oBa 4YnHe
cneneke Tpn KOMMNOHEHTE:

- norn4kun 6,10Kk0BNU

- CMIpe>KHa Mpexa

- yNna3Ho n3na3sHu 6,10KoBKU
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" Tpn OCHOBHa TWUMa nporpamMabunnHMx enemeHaTa
kog FPGA kona cy RAM, aHTu-ocurypadm (anti-
fuses), n pnew EPROM nporpamcka memopuja.

' Jlorndkn  6JI0KOBM, YHeCcTO Ha3uBaHW JIOMTUYKU
enemeHTn (LE), wnnam KoOMOMHAUMOHWN NOrnNYKK
6n10okoBun (CLB), 4nHe nornky FPGA kona.

' Cnpera n3mehy CLB-oBa ce ocTBapyje
Kopuwherem nporpamMabunHe cnpexxHe Mpexe, Tj
nporpamMmabusiHe apxnTekType 3a pyTupame.




' Yna3Ho-n3nasHu 6s10koBu, Ha3BaHu U/l ©6nokoswy,
OCTBapyjy Be3y Ca CMNoJbHMM CBETOM, a MOry ce
nporpamMmpaTn pga 0Oyay ynasHuU WM U3NA3HWN.
FPGA Kona ce KapakTepuwly CUTHO-3pHAcToM (fine-
grain) apXnTeKTypoM.

' To 3Ha4YM pa ce nornyke onepaunje obassbajy Ha
HUBOY OMTa WMAM Ha HUBOY peydnm MaJior
Kanaunteta (< 4 6wuta), wTto omMorykaBa
Kpemparbe BeoMa (pNekKCcnbmnHnux apxmTekTypa
npunaroheHmx cneundnyHNm 3aXTeBMMa
anankauwuje.




FPGA 610K

KnacndaH FPGA 610K nma 4 ynasa y 10rm4km geo, rno
jegoaH [l bnnn-goon n myntTunnekcep.
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[locToju camMo jedgaH W31a3, Koju MoXe Oountwu
CUHXPOHM30BAH Ca TaKTOM WM Ce MOXe [OUNPEKTHO
BOOANTW Ca u3na3a un3 norunmdkor 6noka. lMowTo je CLK
CUrHan on nocebHe Ba>KHOCTU M KAKO je Herosa YyJiora
yrflaBHOM CTaHOapAHa 3a CBakKO KOJIo, OH ce 650Ky
npuapyxyje kKao nocebaH curHan (oaBojeH o4 OCTasMX
ysasa).
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[Tpon3soha4im FPGA

TpeHyTHO rnasHe npounssohadye FPGA KOMMOHEHTW Ha
TPXUWTY 4YmHe KomnaHuje Xilinx n Altera. 3ajeaHo
KOHTpoanwy npeko 80% TpxxuwTa, a cam Xilinx npeko

50% 4nTaBor TpXXULITA.
KoMnaHunje Koje Takohe npomssoge FPGA KoMMnoHeHTe

cy: Lattice Semiconductor, Actel, Atmel, SiliconBlue
Technologies, QuickLogic n Achronix.




Nexys 2 njoda

« USB2 (high speed)
e 16 Mbytes sd RAM

e 16 Mbytes flash ROM

e 50MHz ocumnaTtop nayc nogHoXXje 3a CeKyHOapHWu
ocumnaTop

8 LED

4 TacTepa

8 npeknpoaya

PS/2 nopT

VGA nopT

Cepujckun nopT

4 12-TONMHCKNX pmod KOHeKTopa

Hirose FX2 socket connector

HYeTBOpouundgapHn cegmMo-CerMeHTHU auncnne)
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Nexys 2 njoda
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Peannsauunja npojeKkTa Ha
Nexys2 Xilinx Spartan 3 FPGA
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a  Mew Project Wizard

—

Create MNew Project

Specify project location and type.
Enter a name, locations, and comment For the project

MName: LED_blink.

Location: Cah L wilinshtest\LED _blink

L]
wiorking Direckary: | RilinxibestiLED _blink E]

Drescripkion:

Select the type of top-level source For the project
Top-level source bype:
HOL

[~]

Mk ] | Cancel I




Opabup napameTapa

g W
@ Mews Project Wizard

Project Settings

Specify device and project properties.

Select the device and design Flow far the project

Property Mame
Ewaluation Developrnent Board

Product Cateqory

Walue
Mane Specified
[All

Syrthesis Tool
Simulator
Preferred Lanquaqe

Property Specification in Project File

Farmily Spartan3t_
Device | ¥C351200E
Packaqe -F_f_3_3_2EI
Speed -5
Top-Lewel Source Type IHDL

XST (HDLAVerilog)

|I5im WHDLMVerilog)
{AHEL

Store all values

hdanual Compile Order =
WHDOL Source Analysis Standard WHDL-93
Enahle Message Filtering [
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File  Edit View Project Source Process Tools Window Layout  Help

DAEG L XBEXx|we| 2B R2R|R

‘Desw n +08 X‘
Wigw: @ @Implementation ® ﬂsimulation
Hierarchy &

5 £3 xcdeld00e-55300
: Empty Yiew

The view currently contains no files, You |2
can add files o the project using the

taclbar at left, commands from the

Project menu, and by using the Design,

Files, and Libraries panels.

« | @ B |5 |60 fn =

Use:

¥ NaProcesses Running

Mo single design module is selected,

ﬁ‘ Design Utilities

8P [ F | v

& Stat | B Desgn L Fles | ) Lbraries |

Console +08X

Al S
[ Consale m Errars |J§ Wammgs-lﬁ Find in Files Results

it design propetties
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NonaBarkke VHDLMoAaya

Select Source Type

Select source bype, file name and its location,

[P (CORE Generator & Architecture YWizard)
Schernatic

User Docurment

Werilog Module

Werilog Test Fixture

WHOL Module

WHOL Library

WHOL Package

WHDOL Test Bench

Embedded Processor

File name:

| Main

Location:

| il testyL ED_blink | s

Add ko project

Mexk I [ Cancel




ledbnHNCcarbe NopPTOBaA

Define Module

Specify ports For module,

Enkity narne | Main

Architecture name |Behavi|:ural

Port Mame Direction Bus hSH LsR =
in ;
in .
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File  Edit View Project Source Process Tools Window Layout Help H|ﬂi_!

DAEA|.[4DbXx|val 4280 2R[R AT S0P LQ
iDesiqn 08 X| 1 15 -- Revision: et
D 0 Imp\ementation € imulation » 16 -- Revizion 0.01 - File Created
: I 17 -- Ldditional Comments:
g@ H\erachy G
gl 2] LED blink =\ &
= Er-E;E xc351200e-5fq320 20 library IEEE;
S| Bk Main - Behavioral (Mainuhe) 21 use IEEE.STD LOGIC 1164.ALL;
(2] 22
% — 23 -- Uncomment the following library declaration if using
A 24 -- arithwetic functions with 3igned or Unsigned values N
@ % 25 --ugse IEEE.NUMERIC 3TD.ALL;
26
= # 27 -- Unecomment the following library declaration if instantiating
i *» 26 -- any Xilinx primivives in this code.
e 29 --library UNISIN;
P F) Mo Processes Running @ 30 --use UNISIN.VComponents.all:
?t Processes: Main - Behavioral 9 :;‘ R g e H
Et Design Summary/Reports 33 end Main;
S Design Utilities 34
% User Constraints 35 architecture Behavioral of Main is
e Synthesize - 3T 36
Implement Design 37 begin
Generate Prograrmming File 35
Configure Target Device 39 N
Analyze Design Lsing ChipScape 40 end Behavioral;
Fi

4 1t | +
" Start ‘ B Design |@ Files ||D Libraries | | Main.vhd B |

Errars 08>

4| n | 3

‘ Console | 0 Errors ‘_ﬂ \Warnings |lﬁ Find in Files Results

Ln35Cal 1 VHDL




[JonaBare bubnmnoteka u
nemuHNCHe NopToBa

20 library IEEE:

21 use IEEE.3TD LOGIC 1164.ALL;

22 use IEEE.3TD LOGIC ARTTH.ALL:

23 use IEEE.3TD LOGIC UNSIGNED.ALL:

24

25 —- Uncomment the followihg library declaration if using
26 —— arithmetic fuhctions with Sighned or UTnsighned walues
27 -—-use IEEE.NUMERIC STD.ALL:

28

29 ~—-- Uncomment the followinhg library declaration if instantiating
30 ~-- any Xilinx primitiwves in this code.

31 -—-library UNI3IM:

32 -—-use MNIZIM.VComponents.all:

33

34 entity Main i=s

35 port {

36 CLE: in std logic:

a7 LED: out std logic

33 b:

39 end Main:

40
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[ NaBHW nNporpam

47 architecture Behavioral of Main i=s
42 Signal Counter: =td logic wvector (24 downto 0]

q3 Signal CLE 1H=z: std logic:
44 hegin
44  hegin
45 if rising edge (CLE) then
46 if Counter < "1011111010111100001000000" then
47 Counter <= Counter + 1;
15 else
49 CLE 1He <= not CLE 1Hz;
g0 Counter <= [others == '0'];
a2l end if;
52 end if:
53 end process Prescaler;
54
55 LED <= CLE 1Hz;
56
57

63 end Behavioral:

e —




Kpeunparwe Constraint dajna

[ =2 |

A Mew Source Wizard

Select Source Type

Seleck source type, file name and its location,
BRA File

€2 Chipscope Definition and Connection File
E’J Implermentation Constraints File

4 IP (CORE Generator & Architecture Wizard)
MERA File

Schermatic

User Docurment

Werilog Module pins
Werilog Test Fixture
WHDL Module
WHOL Library | ot HilirbestLED_bilink, E]
WHOL Package
WHDL Test Bench
Ermbedded Processar

File name:

Location:

Add ko project

o] [ cao

net "CLK" loc = "B8";
net "LED" loc = "k15";
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Tools

ourceE

Jhrax/eal o p R T
#08X & 34 entity Kain is 7
[ ) {ﬁl}lmplementation ) [ simulation y=| 35 port {
36
f@ H\erchy 2 CLE: in std logie;
oA - ] LED blink a 8 LED: out std logic
— | B 3 xc351200e-5fq320 =| s 1: >,
& B ﬁﬁﬁ Main - Behavioral (Mainavhd) 40 end Main;
— > B pins.uct ) 41
% —| 42 architecture Behavioral of Main iz
A 43 signal Counter: std logic_vector(24 downto 0);
@ % 44 signal CLK 1Hz: std logie;
45
= A 46  begin
| 4
T 43 Prescaler: process(CLE) =
@ 49 begin
P 22 Mo Processes Ruming @ = if rising edge{CLK) then
EJt Processes: Main - Behavioral o | if Counter < "1011111010111100001000000" then
B¢l [ ViewTechnology Schematic 2 founter & tounter ¥ I
At i a¥ 53 else
% Q Ch“ksy”“x_ 54 CLE iHz <= not CLE 1Hz; E
Al F)  Generte Po.stSyntheswsS\mulu. | i Counter <= [others = '0'];
= E{]@ Implement Design o and if:
o B0 Trandate 57 end if;
i @u Map = 58 end process Prescaler;
- @02 Place & Route 3 e
! né GenerateProgrammlthlle 7 LED <= CLK ifiz: -
@ Configure Target Device 61 - 4
@4 Analyze Design Using ChipScope = = ;
‘ & Start ‘ B Design W‘j Files ||E Libraries‘ £ Design Summary (Frogramming Fle Generated) X Main, vhd QJ

Console

08 x

Running hitgen...
Cormand Line: hitgen -intstyle ise -f Main.ut Main.ned

Process "Generate Programwing File™ completed successfully

4| [

J
Cansole ‘0 Etrars |J§ Warnings ||H Find in Files Results
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[ToBe3nmBar-e rnjaoye

A Digilent Adept R T —g—

E XYS E B Connect: ’Onboard LsE _]

Product: Mexysz - 1200

Config |Memory | Test | Register 170 | File 170 | 1/0 Ex | Settings |

[ v] Erowse. .. Program
[ v] Erowse... Program

[ itialize chain

Board information loaded,

Found device ID: dS046093

Found device ID: 21c2e093

Initialization Complete.
Device 1: ®C351200E
Device 2: XCFO45

1 [ing]




[TporpamMmmnpare njaoye

%, Digilent Adept

NEXYS E i Conneck: [Onl:u:-ard LISE ,]

Produck:  MexwsZ - 1200

Config |Memory | Test | Register If0 | File /O | 170 Ex | Settings |

[main.bit v] |Browse... | | Program |
[ v] Browse. .. Program

| Initisize Chain |
Device 21 XCF045 -
Set Config File for ¥C351200E: "C:A.XilintestiLEDblinkimain. bit"
Preparing to program XC351200E. ..
Programming. ..

Verifving programming of device. ..
Programming Successful,
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