Projektowanie uktadéw cyfrowych z uzyciem jezyka VHDL
i systemu projektowego Active-HDL

WSTEP

Celem ¢wiczenia jest nauczenie projektowania uktadéw cyfrowych z uzyciem jezyka VHDL oraz
zapoznanie z programem Active-HDL firmy Aldec.

Niniejszy opis dotyczy oprogramowania w wersji 8.2. Pomimo tego mozna korzysta¢ z
wczesniejszych wersji, jednak nalezy mie¢ na uwadze inne potozenie wybieranych polecen i
ustawien.

WPROWADZENIE DO SRODOWISKA PROJEKTOWEGO Active-HDL

Wprowadzenie realizowane jest jako przyklad opisu dwuwejsciowej bramki OR.

e Uruchomi¢ system Active-HDL,

¢ Pojawia si¢ okno License Configuration, naciskamy Next,

License Configuration

o o The Active HOL product configuration
e G you have chosen is not available in the license server.
E |

" [EDU Mixed Design Entiy =~

License information.

¢ W oknie Getting Started zaznaczamy Create new workspace, naciskamy OK,

Getting Started E|E|
& -
‘ Mare.
[~ Always open last workspace
[ Cancel
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* W oknie New Workspace wpisujemy nazwe tworzonego katalogu dla projektu (np. projl),
naciskamy OK,

New Workspace

Specily basic information about the new workspace

Tipe the warkspace name
|Druﬂ

elect the Tocation of the workspace folder

Browse

|: iy _designss

¥ Add New Design to Workspace

Cancel

e W oknie New Design Wizard zaznaczamy Create an Empty Design, naciskamy Dalej,

New Design Wizard &‘

How would pou like to create Design Resources?

[ & Creste an Emply Design

“= | " Create an Empty Design with Design Flow

aﬁ_ " Add existing Resource Files

ﬁ " Import a Design from Active-CAD

This option craates an emply dasign with no synthesis or
implementation too set and disables Desian Flow Mariager

It 5150 allos you to select a vendor, technoloay and specily
the default HDL language of your new design entry sources

I Dalei > | Anului
= )

* W oknie Property Page wybieramy opcje jak ponizej, naciskamy Dalej,

Specily additional information about the new desian.

Design Language

Block Diagram Configuration:

Dsfault HDL Language

Target Technology

Wendar: Mot defined =
Technology: Mot defined =

< istece I Dalej » | Anulu
N J
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New Design Wizard &

Type the design name:

[framkat

et The Tacahan of 1he Geagn Toler,
[y _Designstprail

Browss

The name o the default working library of the design:

bramik.al

The nams specified here will be used s the fils nams for the
liany fles and as the logical name of the library. You can
change the logical name later on

< Wfstecz I Dalej » I Anuluj
L" 2

W kolejnym oknie naciskamy Zakoncz,

W oknie New Design Wizard wpisujemy nazwe projektu (np. bramkal), naciskamy Dalej,

Pojawia si¢ okno programu Active-HDL 8.2, w ktérym wybieramy File — New — VHDL

Source,

A Active HDL B.2 {proj1 ,bramkal)

AN Edt Search Yiew Workspace Design Simulstion Tools Window He

Closs Workspace

Open...

Gpen Symbol...

Save Design As...

Trnrrk

Pojawia si¢ okno New Source File Wizard, w ktorym naciskamy Dalej,

Open Workspace/Design Explorer

Ptz o
=
[ B workspace
Chl+0 Design

B YHDL Source

&K Veriiog Source

BR SystemC Source

K Stake Diagram

$%\ Block Diagram

K symbal

& Waveform

B List

12 pal Sourcs

12 ova source

W oknie New Source File Wizard - Name nadajemy nazwg dla pliku z przysztym kodem
VHDL (np. OrGate), naciskamy Dalej,

New Source File Wizard - Name ﬁ‘

[ Type the name of the source file to create:

[

—_T

Type the name of the entity (optional]

By defaul. the sntity name i the same as the fle name

Type the name of the architecturs body (optional)

By default, the architecture name is the same as the
entity name.

< WStECZI Dalej» | Al
J

K
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® Pojawia si¢ okno New Source File Wizard - Ports, w ktérym naciskamy New, w polu Name:
wpisujemy nazwe sygnatu wejSciowego typu in (np. A),

New Source File Wizard - Ports ﬁ‘
To add a new part, click New.

To edit a port, selsct it on the st Then you can change

its name, direction and type. Ta quickly change the index
canstaint of & port of a one-dimensional array pe, Use

the Anay Indexes bo

To remove a port, select it on the list, and then click.

—4 Delete

Name: Array Indexes:
& S

Fort dvzstion
& in " inout
OrGiate Comt O bt

New Delete ‘ Type. ‘

< Wstec? | Zakoficz ‘ Aol ‘

® Ponownie naciskamy New, w polu Name: wpisujemy nazwe drugiego sygnatu wejsciowego
typu in (np. B),

® Ponownie naciskamy New, w polu Name: wpisujemy nazweg sygnatu wyjsciowego typu out
(np. Y), nastgpnie naciskamy Zakoncz,

New Source File Wizard - Ports g‘
To add & new port, click Mew,

To edit aport, selectit on the list. Then you can change

its name, direction and type. To quickly change the index
constiaint of a port of a one-dimensional array type, use

the Anay Irdexes bos,

To remove a port, select it on the list, and then click.

Delete.
Y- [a Mame: Array Indexes:
—I8 B e = =]

Part direction
[l  inout
New Delete | Tye. |
<wstecz|| Zakoricz \l A |
% )
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® W oknie programu Active-HDL 8.2 pojawia si¢ kod VHDL, ktéry uzupetniamy o wiersz
opisujacy dziatanie bramki OR, zapisujemy poprzez File — Save,

‘A Active HDL

Fle Edt Search View ‘workspace Design Smulation Iook Window Help Dowox
Br2E xzwEa ¥ BOSEE M O Gy © BZH| e owop 10
x = = a4 [ B »
IlTnp-Leve\salectlnn | w 4 BN AR 'y %
0[unsarted [:5  library IEEE; j
B workspace projL’: I design(s) 26  use IEEE.STD_LOGIC_1164.all;
=i bramkal 2
&K add Hew Fie 5 entity OrGate is
i 2o pozt(
5 20 A STD_LOGIC:
6% dd New Library e
i bramkat lorar 21 B : in STD_LOGIC:
v 52 ¥ i our STD_LOGIC
53 e
52 end orcate;
I35
55 —-}) End of automstically maintained section
7
55 architecture OrGate of OxGate is
52 begin
lao
a1 —— enter your statements here —— L |
laz
|43 =
lag 1=
@
5 end orGate: =
;
:
I > 4 i
[B1 Files /% Structure ;23 Resou & orgate vhd
< # Design: Design breawkal already active. -~
X |.f# DESIGN: Default Design Language: VHDL
© § DESIGN: Default BDE Language: VHDL
= § DESIGN: Flow Hemager: Not Defined &
>
B  Console
Ln 13,50l 5 WM TS

Nastepnie kompilujemy wybierajac Design — Compile,

& Active-HDL
File Edit Search

BE-=E

2 (proj1 ,bramkal) signsiproj1ibramkal\src\OrGat

View Workspace Simulation Tools Window Help

= o E @ Add Files to Design...

0| Unsorted

Top-Level selection
<& Compile

Workspace 'proj1': 1 desi
= bramkal
N Add New File
1 7 OrGate vhd Design Compilation Order ...
% Add Mew Library
fiii bramkat library

Refresh contents, .

42 Compiles Al with File Rearder

Generate Macro, .

Settings

GIC;
GIC;
0GIC
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e Rozpoczynamy symulacje¢ dziatania uktadu opisanego kodem VHDL. W tym celu
inicjalizujemy symulator poprzez Simulation — Initialize Simulation,

f& Active HDL B.2 (proj1 ,bramka1) - c:\My_Designs\proji\bramkal\src\OrGate. vhi

File Edi Search Yiew ‘workspace Design [ENCAeiN Tooks Window Help
IS E
Initislize C Code Debug =
(@ argate (orgare) | Intialize Handel-C Code Debug
ounsorted
Workspace 'proj1’: 1 design{s) 164.al
=gy bramkal
&% Add New File > Bun Al+FS
1 = & JOrGate.vhd Wl Run Urt...
@ orgate (orgate) B RupFor FS tzziz
X add New Library LI]GI;J
=i bramkai library —
B muliple-Urit
@ orgate (orgate)
%= Trace Into F7 cally
[;= Trace over F&
&= Trace Qut Fio lof ors:

¢ Dotaczamy plik dla przebiegéw wybierajac File — New — Waveform,

& Active HDL B.2 (proj1 ,bramkal) - c:\My_Designs\proj1\bramka

(E[N Edt Search View Workspace Design Simulation Tools Window Help

Open Workspace/Design Explorer
Close Workspace
Cpen... Crho Design EE:
& vHDL Souree TD;L
Open Symbol... (2R verilog Source
* Close Chrl+F4 | K SystemC Source ate
Close all #M State Diagram
. Block Diagram P
& save Chr+s & o '
Save As... F12 . i o
5 save Al
Save Design As... ”E‘ =
2] Pl source
=1 send
121 0w Source L oan
Import ¥ B memory View
re ¢
Euwrark L R —

® W oknie programu Active-HDL 8.2 pojawia sig¢ plik typu .awc, wybieramy zakladke Structute,
zaznaczamy nazwe struktury (tu: orgate(orgate)), przeciagamy sygnaty do lewego okna pliku
.awc jak pokazano ponizej,

‘A Active-HDL B.2 (proj1 ,bramkal) - untitled.awc

Fle Edt Search View Workspace Desion Simulation Waveform Tooks Window Help & » x
Br-rEed xnE @Oy CH S8/ e e w0 Hy w D
FEHORE R LS “«o» BB
orgate {orgate) =] | Sigreineme Value R
SRiorgate (orgate) 2 0ps
3
@ std.standard
@ std.TExTIO
@ ieee.std_logic_1164 2
fame [value:
s u
S < I
-
. - Cursor 1 )

] . rEEE
< Ed No database connected, NO_SIV
= FI‘Eq ' Resou E orgate.vhd 5% untitled. awc

o # KERNEL: ASDB file was created in location c:iMy_Designs\projlibramkallscchvave.asdo S
*|o§ 11:40, 21 kwietnia 2010
v
>
B Console
UM [INS
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e Dla nadania warto$ci sygnalom wejsciowym zaznaczmy dany sygnal wejsciowy, naciskamy
prawy klawisz myszy i wybieramy Stimulators...,

HoL

i Active-HDL 8.2 (proj1 ,bramkal) - untitled.awc

File Edit Search Miew Workspace Design  Simulstion  ‘Waweform  Tools

window Help

BrEgl zoE @y oD ni Q%

&

»orop L0 W »

b3

¢
[21 Files & Structure /23 Resou... = orgatevhd

o # 1 signalis) traced.

X 1o # 1 =ignal(s) traced.

>

& oo
B  Consale

Copy
Finds specified signal in the Accelerated Waveform

i Stimulatars. .. I

O S LD R e e B %
’i orgate (orgate) j Signal hame Value . . C 4w . E . . w
= L L 4
ocomtorsac) | pryses. aner
S line__43 7
o
@ std.standard m Find Yalue Chrl+F
@ std.TEXTIO oY
F ieee.std_logic_1164
Find in Structure Browser
| =] ot Go To Time Chrl+G
Mame Yalue
L} u EBrowse by 3
o
e Y Add Mamed Row Chrl+I
-
s & Create Wirtual Bus Chrl+U
Create Yirtual Group Chrl+Y
Cursor 1 Create Analog Overlay Bus Ctrk+] v
Group by Hierarchy HE@E

wave,asdb SIM|

Chrl+x
Chrl4C

MUM TNS

e Pojawia si¢ okno Stimulators, zaznaczmy sygnat wej$ciowy (1), wybieramy Predefined (2)
typu Clock B0 (3), naciskamy Apply a nastgpnie Close,

| Stimulators
Signals | Fredefined |

Signals: Type:

Name Type Value + |
A “Clock BO™

Predefined

I Displppatrs _ Save |

Forces a waveform defined on the
Predefined tab

l Apply | Stength: | Dveride hd

(=

¢ Dla drugiego sygnatu wej$ciowego wybieramy wymuszenie typu Clock B1, postgpujac

podobnie jak powyzej,
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e Ustawiamy krok symulacji réwny 20 ns, wykonujemy symulacj¢ krokowo naciskajac lewy
klawisz myszy po wskazaniu ikony p .

& Active HDL B.Z (proj1 ,bramka) - untitled.awc

Ele Edt Search Wew Workspace Design Smulstion avsform Tools Window Help Dow ox
P-cW snm EFEohEsam T Q% o > wifa)for "=
2O LSRR o Bt e
J[[@ orgate Gorgate) =] | signal name Walue R R R ) 5 5 - 2 B0 v ng
={k orgate {orgate) oA 100 A
Brline_43
B stdstomdord EEENEE 2 \ [ \ [
@ std.TExTIO e 1tan

@ ieee.std_logic_1164

Marne: Yalue
L} ]
L 0
oy 0
Cursor 1 TN e
<] ooo
L 2 wave,asdh ST
[8 Files 3 Structure /23 Resou E orgatevhd i untitled awc
s run 20 ns ~
* | § KERNEL: stopped at time: 60 ns
~
>
B Console
WNUM TNS

ZALICZENIE CWICZENIA

1. Zaliczenie kolokwium wstepnego.
2. Zrealizowanie zadanych przez prowadzacego uktadéw cyfrowych w jezyku VHDL.



