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* (Very high speed Integrated circuits)
Hardware Description Language

* |EEE standard 1076-1993 Den benytter
vi!l

« Hvornar blev den frigivet som standard
farste gang??

« Ca. 1980!
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VHDL struktur

« ENTITY (enhed) "Skal vaere det samme
som projekt-navnet!!” Case sensitiv!!!

 VHDL kode skal starte biblioteker og
derefter "ENTITY” efterfulgt af

(Projektnavnet)
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VHDL kode

-- Quartus Il VHDL Template

} «— TEXT
-- Configurable gate architecture

library ieee;use ] A Biblioteker
leee.std logic_1164.all;
entity VHDL1 Is - Start p& deklaration "ENTITY]
port Mode
( ?1 : ?n Std—log?C; Definition pa porte
12 . In std_logic;
0ol : out std logic );
end VHDL1];

« ENTITY slut!!
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Porte

- MODE
— IN: Input signal
— OUT: output signal
— BUFFER: output der kan laeses | VHDL koden
— INOUT: bade og
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Type

 TYPE
— bit: 0 og 1 veerdier
— Bit_vector: Kan eks. Veere Bit_vector(0 to 7)

— Std_logic, std_ulogic, std_logic_vector,
std_logic_ulogic: Kan indtage 9 forskellige veerdier!
Brug altid std_logic eller std_logic_vector!!!!

— Boolean: false eller true

— Integer: hele tal

— Real: med komma

— Character: Karakterer ikke tal veerdier
— Time: tid
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Arkitektur

architecture and _gate of VHDLL1 Is

begin \ Navn \

: : Entity
01l <=11 AND I2;
Logisk udtryk!
end and_gate;
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architecture or_gate of VHDL1 Is
begin

0l <=11 OR 12;
end or_gate;
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Arkitektur
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architecture xor_gate of VHDL1 Is
begin

0l <=il1 XOR i2;
end xor_gate;
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Arkitektur

Entity VHDL1 is
port: (A,B:in std-logic;
Z:. out std_logic);
End,;
architecture Xnor of VHDL1 is
signal X,Y: std_logiC; «—— Interne signaler!!!
begin
X <= A AND B;
Y<= (not A) and (not B);
/<=XorY
end Xnor;
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VHDL Indtastning

« Start med at oprette en schmatic Entity!!!
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VHDL Indtastning

* Tryk : "NEW”
* "VHDL File”
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SOPC Builder System
- Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
State Machine File
SystemVferilog HDL File

Tel Script File
Verilog HDL File [>\

- Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File

- Verification/Debugging Files
In-System Sources and Probes File
Logic &nalyzer Interface File
SignalTap Il Logic Analyzer File
Vector Waveform File

—|- Other Files
AHDL Include File
Block Symbaol File
Chain Description File
Synopsys Design Constraints File
Text File

oK

Cancel
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Project Mavigator - X a@c vhd vhd
Entity | LC Combinationals |LC Regist
Cyclone |I: EP2C20F484C7 | -
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VHDL Indtastnin 0
~0 1 . . . CrR
8 vhdil.vhd | € compilation Report - FL.. | %] Block1 bdf | 1) vhdit vt | € simulation Report - Sim... | &F Yhdi2.vhd
=
@ Insert Template.
#% . s
) Language templates: Preview:
e [+ Verilog HDL A 8 -- Quartus II VHDL Template A
{_}4, &] SystemVerilog = -- Configurable gate architecture ‘
T = VHDL : library ieee;
2 - [= Full Designs use iese.std_logic_1164.all;
&= [+ RAMs and ROMs = entity configurable_gate is
s [+ Shift Registers £ ;(3ort
A - [#-State Machines i1 : in std_legic;
% #- Avithmetic i2 :in std:Iogic;. =
[=- Cpnfigurations ol : cut std_logic
7‘ =) Configuration Declarations — 4 J; i bl s
% P ok | Configurable Gate Architecture| sl e sbom i oy
S0 { | - Configurable Oefhpone
@ P - Configurable Compone -- Three possible architectures
= L - Configuration Specification : Erchitecture and_gate of configurable_gate is '
4 P @ £€gin =
— | i Cansinucts o1 <= il AND i2;
i - [+ Logic end and_gate;
Sy - [# Synthesis Attributes
PET © [+ Altera Primitives o = architecture or_gate of configurable_gate is
262 g ser = begin
ab’ ] AHDL ol <=i1 ORi2;
® end or_gate;
l [+ Quartus Il TCL v B
T} = L A Uy ) Ty - pppa— | Y - — e )
= &l i | > | ] £
= Save Insert I Close I
Co)
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VHDL ind 1 Schematic

% Quartus Tl - Gi/House of technology/H2/FPGA/Projekter/bit_serial_logic/bit_serial - bit_serial - [VhdlLy]

- ~ -
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T O T T WD

View Project Assignments Processing Tools Window Help

- | &%
colehl [bi_serial Hr2wo ke GO (2D e
Ctrl+0 =
ChrleFa ) bit_serial b ] 7 Vhdll.vhd I & Compilation Report - Flow Surmary 1 1] bit_serial vif 1 &b Simulation Report - Simulation 'waveforms ]
_ﬁ-- 1 BE-- Ouartus II VHDL Tewmplate
Al 7 A "
é@”ewpm“tw'zm‘" = 2 —— ronfigurable gate srchitecture
[E Open Project... Chrl+) h 3
Convert WMAX+PLUS T Project... Az 4 library ieee;
Save Project v 5 use ieee.svd_logic_ll64.all;
ave Froject L] Hentity compute is
Close Project 7 = port (F : in std_logic_vestor (2 downte 0);
8 L_in, B in : in std logic:
Save Ctrl+s El L_out, B_out : out std logic;
Save As.. 10 F_& B : out std_logic):
Sawe Current Report Section 3., ; i; End compute!
Eile Properties... o, i3
A 14 -— Three possible architectures
Create HOL Design File for Current File puve is
Export,.,
Convert Programming Files... Create AHDL Include Files for Current File oor,
= Create Werilog Instantiation Ternplate Files for Current File "
& 00 Page Setup... o,
= Create YHOL Component Declaration Files for Current File
- @. Print Prewiew:
Tas| oor
Flow =] Brint.. Ctrl+P Create Design File from Selected Black.., 1 4
— Update Design File from Selected Block... 4
Ta  RecentFiles b =P 4 7,
: Create SignalTap [ Eile frorm Design Instance(s)
Recent Projects »
Create SignalTap I List File
Exit Alt+F4 Create JaM, SWF, or ISC File..,
W Classic Timing Analysis Create/Update [P3File...
B EDA Netlist Wiiter Create Board-Level Boundany-Scan File...
Program D evice (0 pen Programm .
@ & O & Create Top-Level Design File From Pin Planner..,
[t r 4 n »
’: Type ‘Message -
) Info: Running Quartus IT Simulator
L Info: Command: quartus sim --read settings files=on --write settings_files=off bit serial -c bit_serial
L Info: Using wector source file "C:/House of technology/H2/FPGA/Projektersbit_serial logic/bit_serial.vwi”
L Info: Option to preserve fewer signal transitions to reduce memory requirements is enashled =
L) Info: Simulation partitioned into 1 sub-simulations
) Info: Simulation coverage is 98.33 %
L Info: Number of transitions in simulation is 840 |
L Info: Quartus II Simulator was successful. 0 errors, 0 warnings -
< v
in
“g’. System [33) )\Pmce:sing 19) /, Extralnfo Info [9] A “aming Critical W arning Ermor p Suppressed A Flag
i
i

E[Message: 0016 4| #|[Cecaton

Create Block Symbol Files (bsf) that represent the entity
= YRR
12-05-10 Lkaa

Ln 6, Cal 10

House Of technology




DDDDDDD

O p g ave merconer

* Opgave 1 laves med VHDL!

* Lav 7 seg. med VHDL, et element for hvert

segment.

* Lave 7 segment med Logic Friday!!
— Link til www adr pa Mars!

12-05-10 Lkaa House Of technology
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Compute kode

F afggre hvilken operator

Der clkal hanvitac
=’ 1 « 1 \UCA1 | ™ A S | IJ CCOJ

entity compute. |
Port (F: in std_logic_vector(2 downto 0);

_ — Data in som skal manipulgres!
A _In, B In- logic;

A _ Out, B_Out : out std _logic;
F A B outstd logic);
end entity compute;

esultat af A_in og B [in
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Compute kode

architecture Behavioral of compute is
begin
with F select
F A B<=A _InandB_Inwhen "000",
A_In or B_In when "001",
A_In xor B_In when "010",
'‘1' when "011",
A_In nand B_In when "100",
A_In nor B_In when "101",
A_In xnor B_In when "110",
‘0" when others; -- must be included
A Out <=A_In;
B Out <=B_In;

ar F = 000 sa bliver A_in og B_in
And’et sammen

end architecture Behavioral;
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Opgave

 VHDL "Compute” kode analyseres?
 Hvordan virker den?
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-- Quartus Il VHDL Template

-- Configurable gate architecturelibrary ieee;use
leee.std logic_1164.all;

entity VHDL _testis
port (s,r :in std_logic;
g,ng : buffer std_logic);
end VHDL test;
-- Three possible
architecturesarchitecture dataflow of VHDL testis
begin
g<=r nor ng;
Ng<=s nor q;

N

—e

Aana A +flavag:
ClIU Udlaliuvy,
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Teeller op og ned

library IEEE;

use IEEE.std logic _1164.all;

use IEEE.STD LOGIC ARITH.ALL,;

use IEEE.STD LOGIC _UNSIGNED.ALL,;

entity up_down_counter is
port (clk, enable, up_down : in std_logic;
synch_reset: in std_logic;
Q: out std_logic_vector(7 downto 0));
end entity up_down_counter,
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Architecture counter

architecture counter_behavior of up_down_counter is
signal count:std_logic_vector(7 downto 0);
begin
process(clk, synch_reset) -- sensitivity list
begin
if(synch_reset="'1") then count <= "00000000";
elsif (clk'event and clk="1") then
if (enable="1") then
if (up_down="'1") then count<=count+"0000001";
else count<=count-"0000001";
end if;
end if;
end if;
Q<=count;
end process;
end architecture counter_behavior;
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Opgave

* Analysere teelleren, hvordan virker den?
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