Zadani semestralni prace z predmétu PLO

Vytvoite v jazyce VHDL-93 nebo VHDL-2008 (syntaxe dle standardu IEEE Std. 1076-1993
nebo IEEE Std. 1076-2008) cislicovy systém realizujici generator monoskopu s vlozenym
obrazem z pamcéti. Generovany VGA signdl musi byt miniméalné v rozliSeni 640x480
obrazovych bodl (Casovani viz piiloha) zobrazujici svislé barevné pruhy a uprostied pak
obraz 320x240 vkladany z paméti ROM (ptipadn¢ RAM). Barva kazdého bodu obrazu je
dana 4-bity (tj. 16 barev/bod). Barva prvniho pruhu (nejvice vlevo) je dana vstupem
start_color (dle palette index). Kazdy dalsi pruh ma barvu podle palette index+1 predchoziho
pruhu. Sitka barevnych pruhtl je uréena vstupem stripe_size (4/8/16/32 bodi). Barva okraje je
dana vstupem border color (dle palette index).

Zdrojové texty sem. prace musi splitovat nasledujici formalni pozadavky:
e Syntaxe dle IEEE Std. 1076-1993 nebo IEEE Std. 1076-2008
e Modularni struktura
e Navrh musi byt ¢asové omezen (SDC) — definice hodinového signalu, setup a hold pro
VGA DAC, atd.
e Dodrzovani zasad ,,8tabni kultury* tj. zejména:
= smysluplné ndzvy identifikatora
= dobfe Citelny strukturovany zdrojovy text (zarovnani blokd, atd.)
= komentované zdrojové texty

Deklarace top level entity systému musi mit nasledujici tvar (je nutné zachovat jména
vSech identifikatoru a jejich poradi):

entity vga_gen is
generic (
-- Video Timing 640x480 @ 60 Hz, pixel clk 25.175 MHz
PIX_FREQ : INTEGER := 25175000;

H_PIXELS : UNSIGNED(11 DOWNTO ©) := TO_UNSIGNED(640, 12); -- horizontal display width in pixels
H_FP : UNSIGNED(9 DOWNTO 0) = TO_UNSIGNED(8, 10); -- horizontal front porch width in pixels
H_PULSE : UNSIGNED(9 DOWNTO 0) = TO_UNSIGNED(96, 10); -- horizontal sync pulse width in pixels
H_BP : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(40, 12); -- horizontal back porch width in pixels
H_POL : STD_LOGIC := '0'; -- horizontal sync pulse polarity (1 = positive, 0 = negative)
V_PIXELS : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(480, 12); -- vertical display width in rows
V_FP : UNSIGNED(5 DOWNTO 0) = TO_UNSIGNED(2, 6); -- vertical front porch width in rows
V_PULSE : UNSIGNED(5 DOWNTO 0) = TO_UNSIGNED(2, 6); -- vertical sync pulse width in rows
V_BP : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(25, 12); -- vertical back porch width in rows
V_POL : STD_LOGIC := '0' -- vertical sync pulse polarity (1 = positive, 0 = negative)
);
port (
clk : in std_logic; -- vstup hodinoveho kmitoctu 50.0 MHz nebo 27.0 MHz z XTAL osc.
reset_n : in std_logic; -- vstup asynchronniho resetu (aktivni v nule)
start_color : in std_logic_vector(3 downto 0); -- barva prvniho pruhu
stripe_size : in std_logic_vector(l downto 0); -- sirka pruhu 00=4px, 01=8px, 10=1é6px, 11=32px
vga_clk : out std_logic -- hodinovy vystup pro D/A VGA prevodnik (zapis na vzestupnou hranu)
vga_vsync, vga_hsync : out std_logic; -- vertikalni a horizontalni synchronizace VGA
vga_r, vga_g, vga_b : out std_logic_vector(9 downto 0); -- R, G, B data pro D/A VGA
vga_sync : out std_logic; -- log. 0 = synchronizace na zelene barve vypnuta
vga_blank : out std_logic -- log. 1 = RGB vystupy povoleny

-- pripadne dalsi vstupy/vystupy umistete az za tento komentar
)i
end;
Pokud budete potiebovat, aby top level entita méla dalsi signaly, ptidejte jejich deklaraci za
poslednim signalem (tj. za signdl vga blank).



Hodnoceno bude nasledujici:
o fyzickd funk¢nost navrzeného systému, tj. splnéni minimalnich funkénich vlastnosti
e modularita, struktura kodu, SDC, tj. spInéni formalnich pozadavka
e propracovanost a funkcnost testbenche (VHDL-93 nebo VHDL-2008)
e porozuméni kodu pti obhajobé semestralni prace
e Dbonusova implementace: podpora dalSich (vyssich rozliseni 800x600, 1024x768, ...)
e na obhajobu prace si pfipravte kratkou prezentaci (3-5 minut) Vaseho feSeni
obsahujici:
= blokové schéma vaseho feSeni
= co jednotlivé bloky umi, pfipadn¢ jakd maji vylepSeni/nedostatky oproti
zadani, atd.
= parametry vaSeho feSeni (kolik obsahuje LUT, FF, paméti, fmax, atd.)



Priloha - uvod do generovani VGA signalu

Obraz VGA je typicky slozen napft. ze 480 tadek a kazda radka miva 640 bodu. K vykresleni
obrazu obsahuje monitor vychylovaci obvody. Tyto obvody umoziuji smérovat elektrony
emitované elektronovymi dély po celé plose stinitka (zleva—doprava, shora—dold). Tyto
vychylovaci obvody potifebuji dva synchronizacni signdly na spusSténi a zastaveni
vychylovani. Vykreslovani obrazu probiha vykreslenim prvni tadky (zleva—doprava)
a naslednym posunem na dal3i nizsi fadku (fadky se tedy zobrazuji shora—dolt). Casovani
synchroniza¢nich signali VGA ukazuje nésledujici obrazek.
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Negativni pulsy na signdlu horizontalni synchronizace oznacuji zacatek a konec fadky slozené
z bodl. Urcuji tak, Ze monitor zobrazuje body mezi levym a pravym okrajem viditelné plochy
obrazovky. Body zobrazované tadky jsou vykreslovany béhem ¢asového intervalu trvajiciho
25,17 ps. Signal horizontalni synchronizace ptejde do Grovné ,,.L* minimalné za 0,94 ps po
poslednim zobrazeném bodu a zlstane v této rovni po dobu 3,77 pus. Nova fadka bodi muze
zacit minimalné za 1,89 us po ukonceni horizontalniho synchroniza¢niho pulsu. TakZe jedna
fadka boda je vykreslovana pouze po dobu 25,17 us z celkového intervalu 31,77 ps.
Zbyvajicich 6,6 pus probiha tzv. fadkovy zatemiiovaci interval. Po tuto dobu je na obrazovku
zobrazovana Cerna barva.

Podobné negativni pulsy na signdlu vertikalni synchronizace oznacuji zac¢atek a konec
obrazu slozeného z fadek. Tim je zajiSt€no, Ze monitor zobrazi fadky mezi hornim a dolnim
okrajem viditelné plochy obrazovky. Tyto fadky jsou zobrazovany na monitoru béhem
casového intervalu 15,25 ms. Signal vertikdlni synchronizace ptejde do urovné ,L*
minimaln¢ za 0,45 ms po posledni zobrazené fadce a zlstane v této Grovni po dobu 64 ps.
Nova tadka bodl dalsiho obrazku muze zacit minimalné za 1,02 ms po ukonceni vertikalniho
synchroniza¢niho pulsu. Jeden obrazek je tedy vykreslovan pouze po dobu 15,25 ms
z celkového intervalu 16,784 ms. Zbyvajicich 1,534 ms probihd tzv. vertikalni zatemniovaci
interval. Po tuto dobu je na obrazovku opét zobrazovana ¢erna barva.



Navod na realizaci generatoru VGA signalu 640x480:

Pti obrazovych hodinach 25 MHz je doporuceno generovat obraz ndsledovné. Realizovat dva
CitaCe, jeden jako ¢itaC¢ bodl v fadce (horizontalni) a druhy jako cita¢ fadek (vertikalni).
Rozsah ¢itace bodu v fadce je 0 az 783 (640+8+96+40=784 bodu v tadce), rozsah Citace fadek
pak 0 az 508 (480+2+2+25=509 tadek). Oba dva ¢itace tedy musi byt minimaln¢ desetibitové,
(pro vyssi rozliSeni budou muset mit jesté vice bitll). Pro ziskdni obrazového hodinového
signalu vyuzijte nejlépe fazovy zaves a generujte hodinovy signal 25,0 MHz nebo 25,2 MHz z
XTAL oscilatoru 50 MHz nebo 27 MHz. Pro vystupni hodinovy kmitocet pro VGA DAC
pouzijte hodinovy signal o stejné frekvenci jako pro obrazova data ale ptipadné fazoveé
posunuty, tak aby doslo k dodrzeni setup a hold ¢asti pro VGA DAC (napf. -60°).

Princip generovani obrazu véetn€ synchroniza¢nich pulzi:
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-- Video Timing 800x600 @ 60Hz, pixel clock 40 MHz
PIX_FREQ : INTEGER := 40000000;

H_PIXELS : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(80@, 12); -- horizontal display width in pixels

H_FP : UNSIGNED(9 DOWNTO 0) = TO_UNSIGNED(40, 10); -- horizontal front porch width in pixels
H_PULSE : UNSIGNED(9 DOWNTO 0) = TO_UNSIGNED(128, 10); -- horizontal sync pulse width in pixels
H_BP : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(88, 12); -- horizontal back porch width in pixels
H_POL : STD_LOGIC := '1'; -- horizontal sync pulse polarity (1 = positive, 0 = negative)

V_PIXELS : UNSIGNED(11 DOWNTO ©) := TO_UNSIGNED(600, 12); -- vertical display width in rows

V_FP : UNSIGNED(5 DOWNTO 0) = TO_UNSIGNED(1, 6); -- vertical front porch width in rows
V_PULSE : UNSIGNED(5 DOWNTO 0) = TO_UNSIGNED(4, 6); -- vertical sync pulse width in rows

V_BP : UNSIGNED(11 DOWNTO B8) := TO_UNSIGNED(23, 12); -- vertical back porch width in rows

V_POL : STD_LOGIC := '1' -- vertical sync pulse polarity (1 = positive, 0 = negative)

-- Video Timing 1024x768 @ 60Hz, pixel clock 65 MHz
PIX_FREQ : INTEGER := 65000000;

H_PIXELS : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(1024, 12); -- horizontal display width in pixels
H_FP : UNSIGNED(9 DOWNTO 0) = TO_UNSIGNED(24, 10); -- horizontal front porch width in pixels
H_PULSE : UNSIGNED(9 DOWNTO 0) = TO_UNSIGNED(136, 10); -- horizontal sync pulse width in pixels
H_BP : UNSIGNED(11 DOWNTO 8) := TO_UNSIGNED(160, 12); -- horizontal back porch width in pixels
H_POL : STD_LOGIC := '1'; -- horizontal sync pulse polarity (1 = positive, 0 = negative)

V_PIXELS : UNSIGNED(11 DOWNTO O) := TO_UNSIGNED(768, 12); -- vertical display width in rows

V_FP : UNSIGNED(5 DOWNTO 0) = TO_UNSIGNED(3, 6); -- vertical front porch width in rows
V_PULSE : UNSIGNED(5 DOWNTO ©) = TO_UNSIGNED(6, 6); -- vertical sync pulse width in rows

V_BP : UNSIGNED(11 DOWNTO @) := TO_UNSIGNED(29, 12); -- vertical back porch width in rows

V_POL : STD_LOGIC := '1' -- vertical sync pulse polarity (1 = positive, 0 = negative)



Barevna paleta pro 16 barev:

Color Name

IIIIIIHaCk
White
B Red
- Lime
IIIIIIHue
Yellow
Cyan / Aqua
- Magenta / Fuchsia
Silver
- Gray
- Maroon
B olive
- Green
IIIIIPuqﬂe
- Teal
- Navy

30-bit Binary RGB Vector

R 10bit G 10bit B 10bit

"0000000000_0000000000_0000000000"
"IT11111011 11eaeat et
"1111111111_0000000000_0000000000"
"0000000000_1111111111_0000000000"
"0000000000_0000000000_1111111111"
"I _1111111111_0000000000"
"0000000000 1111111111 11110000201
"1111111111_0000000000_1111111111"
"1100000000_1100000000_1100000000"
"1000000000_1000000000_1000000000"
"1000000000_0000000000_0000000000"
"1000000000_1000000000_0000000000"
"0000000000_1000000000_0000000000"
"1000000000_0000000000_1000000000"
"0000000000_1000000000_1000000000"
"0000000000_0000000000_1000000000"

Palette
Index

Bin

"0000"
"1111"
"1100"
"1010"
"1001"
"1110"
"1011"
"1101"
"1000"
"0111"
"0100"
"0110"
"0010"
"oro1"
"0011"
"0001"



Priloha — pouziti fazového zavésu v FPGA

Zvolit menu: Tools | MegaWizard Plug-In Manager ...

File Edit View Project Assignments Processing | Tools Window Help

“D =g |§| ¥ B g | 3 Cu || EDA Simulation Tool v

R EC Timming) Snalysis Tool -

Project Mavigator - x .
- Launch Design Space Explorer
E ntity Emay =
Compilation Hierarchy 13 TimeGuest Timing Analyzer

Advisors 4

@ Chip Flanner (Floorplan and/ Chip Editar)
Ietlist viewers 4

SignalTap II Logic Analvzer

&= In-System Memory Conkent Editor

= Logic Analyzer Interface Editor

In-Syskem Sources and Probes Editor
SignalProbe Pins...
@ Programmer

5] SORC Builder. .,
Tel Scripts...

Customize...
Options. ..
License Setup...

MegaW¥izard Plug-In Manager [page 1]

" The Megawizard Plug-n Manager helps pou create or modify
_desigr files that contain custom variations of megafunctions.

‘which action da you want to perfarm?

* Create a new custom megafunction variatiord

" Edit an existing custom megafunction variation

" Copy an existing custom megafunction variation

Copyright © 1991-2007 Alera Corporation

Cancel | < Back | Mest > I FEirish |




egaWizard Plug-In Manager [page 2a]
Which megafunction would vou like to customize? Which device family will pou be IC}'C|0nE Il vl

hg?
Select a megafunction from the list below LEng:

& Adithmetic ;I Which type of output file do pou want to create?
& Commurications  AHDL

& WHDL

 Verilog HDL

‘wihat hame do pou want for the autput file’? Browsze...

ALTASMI_PARALLEL |Di 410%ga_clk vhd
ALTCLECTRL
ALTCLKLOCK,
ALTDDID_EIDIR
ALTDDIO_IN
ALTDDIO_OUT

ALTDO Mate: To compile a project successfully in the Quartus || software,
ALTDAS your design files must be in the project directony, in the global user
libraries specified in the Options dialog bax [T oal: menu). or a user
library specified in the User Libraries page of the Settings dialog
box [Assignments menu).

[~ Return to this page for another create operation

ALTLVDS
Yaur current user library directories are:

[+ Interfaces LI

Cancel | < Back | Mest » | Eirizh |

[
MegaWizard Plug-In Manager [page 3 of 10] [_ (O] x]

s ALTPLL

Documentation

Currently selected device Family: Cyclone 11 ~

vya_clk
da_| | Match project/default
kD | D frequency: 27.000 Wbz =N Able b implement the requested PLL
AEEEt | eration Mede: Normal Inckerd

i~ General

Cyclone |1

‘Which device speed grade will you be using?

[ Use milizary temperature range devices only

What is the Frequency of the inclockl input? 27,000 MHz |~

[ St up PLL in LYDS mode Data rate: Mot Avaisble v [ Mbps
—FLL tppe

‘which PLL type will vou be using?

< Fast PLL

) Enhanced PLL
# Select the PLL type automatically.

i Operation mode
Hows will the PLL outputs be generated?
=) Lse the feedback path inside the PLL
#) In Mormal Mode
In Source-Synchronous Compensation Mods
In Zero Delay Buffer Maode
[ Connect the fomimic port {bidirectional)
‘With na compensation

) Create an fhin' input For an external feedback (External Feedback Mode)

sthich output clock will be compensated Fory el

| Cancel ” < Back H Mext = ” Einish ‘




MegaWizard Plug-In Manager [page 4 of 10]

ALTPLL

inclkd

wya_clk

areset

inclkD frequency : S0.000 MHz
Operation hoade: Mormal

IS[E E3

Able ta implement the requested PLL

Documentation

—Optional inputs

oo,
locked iCreate an pllena’ input to sslectively enable the PLL
| Create an 'areset’ input to asynchronously reset the PLL
Create an ‘pfdena’ input to selectively enable the phaseffreq. detector
Fycione I ~Lock output:

| Create 'locked’ output
[ Enable self-reset on loss of lock

Haold lacked output low for 1048575 cycles after the PLL initislizes

—Advanced PLL parameters

Using these parameters is recommended for advanced users only
Create output file{s) using the ‘Advanced’ PLL parameters

- Configurations with output clockis) that use cascade counters are not supparted

| Cancel ” < Back H Mext = ” Finish ‘

ALTPLL

n Manager [page 5 ol

inclkd

wya_clk

areset

inclkD frequency : S0.000 MHz
Operation hoade: Mormal

oo,
Iockec(

Cyclone 11

Able to implement the requested PLL

~ Clock switchover

Documentation

Create an 'inclkl’ input For & second input clock

What is the Frequency of the inclockl input? 100.00

M Create a 'clkswitch' input to manually select between the input docks
{The clkswitch input will behawve as an input clock selection control input)

2 Allow PLL ko aukomatically control the switching between input cocks

(The clkswitch input will behave as a manual override control input)

Input clock switeh

[ Perfarm input clock switch when the input clock goes bad
M Create a 'dkswitch' input ko dynamically koggle between input clacks

Perform the input clack switchowver after 1 input clock cycles

[ Creats an 'activecock outpat to indicate the input clock being used
{0inclk is being usedy 1 inclki is being used)

[ creats a 'dkloss' output (indicates that input clock switchover is initiated)

[ create a 'clkbad' output For each input clack
{0 input clock is togglingf 1 input clock is not toggling)

| Cancel ” < Back H Mext = ” Finish ‘




MegaWizard Plug-In Manager [page & of 10]

: -a ALTPLL

€0 - CorefExternal Qutput Clock

Documentation

wiga_clk Able to implement the requested PLL
nclktla inelkD frequensy: 27.000 hiHz | kci ¥ Use this dlock
ares Operation hode: Normal locke Clock Tap Settings
Requested settings Actual settings
# Enter output clock frequency: 2517900000 || MHz [ 25,200000
Tyolane Il Enter output clock parameters:
A ~
Clack multiplication Factor 1 = 14
Clack division Factar 1 C 15
Clock phase shift 0.00 ~ 0.00
Clack duty cycle (%) 50,00 50.00

0 cl cz

Per Clock Feasibility Indicatars ————

‘ Cancel ” < Back ” Mext = ” Finish |

MegaWizard Plug-In Manager [page 10 of 10]

_ﬂ ALTPLL

Documentation

Turn on the files you wish to generate. A gray checkmark indicates a file that is
automatically generated, and a red checkmark indicates an optional file, Click
wiya_clk Finish to generate the selected files. The state of each checkbox is maintained in

subsequent Megattizard Plug-In Manager sessions.

nckd inclkD frequency: 27.000 MHz €0,
areset Operation hode: Nommal lockec] The Megawizard Plug-In Manager creates the selected files in the Following
directary:
D100
Cyelone 11 File | Description
[ vaga_clk.vhd “Wariation file
[ voa_clk.ppf FinPlanner ports PPF file
O vaga_chk.inc AHDL Include file
[ voa_ck.crp WHOL companent declaration file
[ vaga_clk.bsf Quartus Il spmbal file
[ voa_clk_inst.vhd Instantiation template file
[ vga_chk_wavetarms html Sample wavelorms in summary
f..wga_clk_wave® jpg Sample wavetorm file[s)

‘ Cancel ” < Back ” Mext = ” Finish |




Priloha — pouziti viozenych bloku paméti ROM v FPGA

Zvolit menu: Tools | MegaWizard Plug-In Manager ...

MegaWizard Plug-in Manager [page 1]

The MegaWizard Plug-In Manager helps you create or modify design files that contain custom variations of
megafunctions.

‘which action do vou want to perform?

@ Create a new custom megafunction variation
Edit an existing custom megafunction variation

Copy an existing custom megafunction variation

Copyright {C) 1991-2012 Altera Corporation

< Back Einish

& MegaWizard Plug-In Manager [page 2a] X

Which megafunction would you like to customize?  yhich device family will you be using? | Cydone IT -
Select a megafunction from the list below

Which type of output file do you want to create?

2, rom A @ o
v E‘ﬂ Installed Plug-Ins ® -
WHDL
v [Jopsp -
() Verilog HOL

[ Video and Image Processing

s, Chroma Resampler v13.0 What name do you want for the gutput file?

~ |1 Memary Compiler |D:fpln,|’rnm.vhd
<, ROM: 1-PORT
¥4, ROM: 2PORT

1 Click to Open IP MegaStore

Qutput files will be generated using the dassic file structure

[] Return to this page for another create operation

Mote: To compile a project successfully in the Quartus II software, your design
files must be in the project directory, in a library spedfied in the Libraries page of

the Options dialog box (Tools menu), or a library spedfied in the Libraries page
of the Settings dialog box (Assignments menu).

‘Your current user library directories are:

Cancel < Back [ext > Finish




% MegaWizard Plug-In Manager [page 3 of 7]

'Z) ROM: 1-PORT

Resource Usage

Documentation

Currently selected device family:  cycone 11 -

Match project/default

How wide should the 'q' output bus be?
How many 4-bit words of memary?

Mote: You could enter arbitrary values for width and depth
What should the memory block type be?

(@ Auto

M-RAM

M512

() M4

LCs Options...

Set the maximum block depth to words
What docking method would you like to use?
(®) Single dock
() Dual dock: use separate input and ‘output’ docks

120 lut + 76 M4K + 10 reg|

[ cancel | [ <Back |[ wext= ][ Emish |

“ MegaWizard Plug-In Manager [page 4 of 7]

"%} ROM: 1-PORT

Resource Usage

Which parts should be registered?

'q’ output port

[] Mote: All registered ports are controlled by the

What is the width of a byte for byte enables? | 3

O

‘data’ input port

‘address' input port

Create one dock enable signal for each dock signal.
enable signal(s)

Create byte enable for port A

bits

Create an 'adr' asynchronous dear for
the registered ports

120 lut + 76 M4K + 10 reg|

[ cancel |[ <gack |[ mext> ][ Emsn |




“ MegaWizard Plug-In Manager [page 5 of 7]

'Z) ROM: 1-PORT

Do you want to specify the initial content of the memary?
Mo, leave it blank

Initialize memory content data to XX..X on
power-up in simulation

(8) Yes, use this file for the memory content data

(You can use a Hexadecmal (Intel-format) File [.hex] or a Memory
Initialization File [.mif])

File name: |D:fPLDfplofrcm.mlf |
The initial content file should conform to which port's
dimensions? BN
Allow In-System Memory Content Editor to capture and
update content independently of the system dock
The 'Instance ID' of this ROM is: ROM
Resource Usage
120 lut + 76 M4K + 10 reg| | Cancel | | <Back | | Next > | | Finish |

Poznamka: Inicializacni data pro ROM pamét’ pouZzijte ze souboru rom.zip (CourseWare)

“ MegaWizard Plug-In Manager [page 6 of 7]

Simulation Libraries
To properly simulate the generated design files, the following simulation model
file(s) are needed

Filz Description

altera_mf Altera megafunction simulation library

Timing and resource estimation

Generates a netlist for timing and resource estimation for this megafunction. If vou
are synthesizing your design with a third-party EDA synthesis toal, using a timing
and resource estimation netlist can allow for better design optimization.

Mot all third-party synthesis tools support this feature - check with the tool vendor
for complete suppart information.

Mote: Netlist generation can be a time-intensive process. The size of the design
and the speed of your system affect the time it takes for netlist generation to
complete.

["] Generate netlist

Resource Usage

120 lut + 78 M4K + 10 reg [ concel |[ <ack | [next=]| Fiish



https://courseware.zcu.cz/CoursewarePortlets2/DownloadDokumentu?id=232072

“  MegaWizard Plug-In Manager [page 7 of 7]

'#) ROM: 1-PORT

Summary

Resource Usage
120 lut + 76 M4K + 10 reg|

Turn an the files you wish to generate. A gray checkmark indicates a file thatis

automatically generated, and a green checkmark indicates an optional file. Click Finish
to generate the selected files. The state of each checkbox is maintained in subsequent
MegaWizard Plug-In Manager sessions.

The MegaWizard Plug-In Manager creates the selected files in the following directory:

D:\ploy
File Description
rom.vhd Variation file
[rom.inc AHDL Include file
rom.cmp WHDL compaonent dedlaration file
[Jrom.bsf Quartus II symbol file

[Jrom_inst.vhd

Instantiation template file

[(cancel ][ <Back || net - | [ Anisn |




