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VHDL - lNapaodeiypa o€ Vivado

[MpayuaTtiko TTPORANUA

Ye €va. Computer Room undpyouv dUo (2) atoOntripec Beppokpaciac (Sensor_1 kat Sensor_2) kol
Svo (2) kKApatiotika (AirCond_1 kat AirCond_2). To mpwto kKApatiotiko (AirCond_1) Aettoupyel eav
TOUAQLoTOoV €vac amo touc dVo alocOntripec aviyvevoouv Bepuokpaocia avw twv 35 BabBuwv oto
computer room. To deUtepo KAlpatiotiko (AirCond _2) Aewtoupyel €av kot ot dUo alocONnTAPEC
aviyvevoouv Bepuokpacia avw twv 35 PBaBuwv oto computer room. Oswpeiote OtTL KABEe
aoOntnpac divel onua (‘1’) povo otav n Beppokpacia MOU avixveUeLl yivel peyoAutepn twv 35
BaBuwv (>35). Ze aAAn mepimtwon o awcOntApac oteAvelg tnv T ‘0. 2xedldote Kol UAOTIOLNOTE TO
AOYLKO KUKAWMO TIOU TEPLypAdEL TO avwTEpw TPOPANUa. To ovoua tou Vivado Project Ba eival
Lab 1, tnc ovtotntag Oa eival emiong CR_AC evw to ovopa tng apxttektovikng Dataflow.

2XeOLAOTE KOl UAOTIOLNOTE TO AOYLKO KUKAWLO TTOU TtEpLypadeTaLL

- TMHMA
I E MAHPO®OPIKHE 4 Epyaotriplo Zxediaong Wnolakwv Zuotnudtwy 2023-24 A.Baclomoulog

THAEMNIKOINQNIQN




VHDL - lNapaodeiypa o€ Vivado

[TpayuaTtiko TTpoPANua — BryjpaTa e1riAuong

1.Anuovupyla veou project
2.Anpoupyla Entity — Evtomiopoc Input/Output tou cuotripatog
3.Anuoupyla Architecture — Oa £xeTe TOOEC EVIOAEG OOEC €lvall Kal ol €060l Tou

ovotnuatoc. Kabe pio evtoAn avtiotowxetl o€ pia €€odo.
4.Anuovpyila RTL avanoapaotoong
5.Mpocopoiwon

(AvaAutikeg odnyiec otov Odnyo Vivado oto eclass)
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VHDL - lNapaodeiypa o€ Vivado

ATTAOTTOINMEVN HOPPN KUKAWMATOC

Sensor 1

Sensor 2

Sensor_1

Sensor_2
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VHDL - lNapadeiyua og Vivado

Ynoiakd kukAwpa - VHDL: MNMepiypaer) Ovrotntac (entity)

library IEEE; Neptypadr OvtoTnTaC
use [EEE.STD_LOGIC_1164.all;

entity CR_AC is

port (
Sensor_1 :in STD_LOGIC;
Sensor_2 :in STD_LOGIC;
AirCond_1 :out STD_LOGIC;
AirCond_2 :out STD_LOGIC

);

end entity CR_AC;
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VHDL - lNapaodeiypa o€ Vivado

[Tivakag AAnBeiac

Sensor 1  Sensor_2 | AirCond_1 AirCond 2
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VHDL - lNapadeiyua

[livakac AAnBeiac - EAaxioTopoOI

AirCond_1= Sensor_1'*Sensor_2+Sensorl*Sensor 2+
Sensor_1*Sensor_2=
Sensor_2+Sensorl*Sensor_2’'=

Sensor 1  Sensor 2 | AirCond_1 AirCond_2 Sensor_2+Sensorl

AirCond_2= Sensorl*Sensor_2

0 0 0 0
*=AND
0 1 1 0
+=0R
1 0 1 0
1 1 1 1
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VHDL - lNapaodeiypa o€ Vivado

AOYIKN KaTtavonon TnG aoknong

AirCond_1: AvaBel otav bivel orpa TouAdylotov Evac alcontnpac =>
AvaBel otav divel oripa omoloodAMoTE alcontrpag
AirCond_2: AvaBel otav divouv onua Kot ot SUo aloBntApPeg
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VHDL - lNapadeiyua og Vivado

WYnoiako kUkAwpa - VHDL: YAotroinon Apxitektoviknc (Dataflow)

architecture Dataflow of CR_AC is APXITEKTOVIKN) |
begi MNepypadr TNG AELTOUPYLKOTNTOC
egin TIOU IPOOPEPEL TO AOYLKO
KUKAWLOL

AirCond_1<=Sensor_1 or Sensor_2;
AirCond_2<=Sensor_1 and Sensor_2;

end architecture Dataflow;
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VHDL - lNapaodeiypa o€ Vivado

Ynoeiako KUKAwpa - VHDL: TeAIKn

£EKOOON TTPOYPAUMATOC

library IEEE;

use [EEE.STD LOGIC_1164.ALL;
Entity CR_AC s

Port (

Sensor_1 :in std_logic;
Sensor_2 :in std_logic;
AirCond_1 :out std_logic;
AirCond_2 :out std_logic

);

end entity CR_AC;

architecture Dataflow of CR_AC is
begin

AirCond_1<=Sensor_1 or Sensor_2;
AirCond_2<=Sensor_1 and Sensor_2;

end architecture Dataflow;

THAEMNIKOINQNIQN
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VHDL - lNapadeiyua og Vivado

WYnoeiako kukAwpa - VHDL: AvatrapaoTtaon RTL

i
AN 10
Sensar, 1
O N
AirCond_1
\ 11
Sensor 2 ;/
RTL_OR
AirCond_2_i
0,
O N
AirCond_2
1 }
RTL_AND
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VHDL - lNapdadeiyua

NAoyIké KUkKAwpa: Paon 2uvBeonc — LUT(LookUp Table), uhotroiouv
[Tivakec AAnBeiac (TTpoypappaTti{oueva pEpn 1S Kaptag FPGA)

Project Summary x | Device x| CR_AC.vhd « | Schematic x 200
@ a X W © C  6Cells 4UOPorts 8 Nets o
Sensor_1_IBUF_inst AirCond_1_OBUF_inst_i_1 AirCond_1_OBUF _inst
Sensor 1 [ D ' © 10 o} ' I © [ > AirCond_1
IBUF 11 OBUF
LuT2
Sensor_2_IBUF_inst
sensor2 [ > : ° AirCond_2_OBUF inst | 1 AirCond_2_OBUF_inst
IBUF 10 o ' I ° [ > AirCond_2
11 OBUF
LuT2
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VHDL - lNapdadeiyua

Aoyiko KUKAwpa: ®aon 20vBeong — LUT(LookUp Table), uhoTroiouv
ivakec AAnBeiacg (TrpoypapuaTti{OPEVa HEPN TNG KAPTAC FPGA

4 LDL_Lecture_4 - [Dy/Logic/LDL Lecture_4/LDL_Lecture_4xpr] - Vivado 2019.2 -
File Edit Flow Tools Repos Window Layout View  Help Quick Access Synthesis Complete «
E ® p WA O & X » Default Layout -
Flow Navigator SYNTHESIZED DESIGN - xc7z020clg484-1
~ PROJECT MANAGER 2
Netlist Schematic
£F Settings
= H & e e 4 XN o O = C 6Cells 4lOPots B8 Nets o
Add Sources
’ CR_AC
Nets->2vuppata <= v
£ IP Catalog AirCond_1
AirCond_1_0BUF
~ IPINTEGRATOR AirCond_2
Create Block Design AirCond_2_OBUF
Sensor_1
Sensor_1_IBUF
Sensor_2
Sensor_2_IBUF
~ SIMULATION v LeafCells (6 . SF—'"SDE)JJBUFJ"H AirCond_1_OBUF _inst_|_1 | AerDngJiOBUFJnst
Run Simulation AirCond_1_OBUF_inst Sensor_1 [_» D 10 o ’\\/\ [ AirCond_1
AirCond_1_OBUF_inst_i_1(LUT2) IBUF " OBUF
AirCond_2_OBUF_inst
v RTLANALYSIS T2
AirCond_2_OBUF_inst_i_1 (LUTZ Sensor_2_IBUF_inst
> Open Elaborated Design - 1 e} .
Sensor_1_IBUF _inst (IEU sensor 2 [ D AirCond_2_OBUF inst_i_1 AirCond_2_OBUF_inst
Sensor_2_IBUF_inst (IB I [~. 0
~ SYNTHESIS 1BUF L > AirCond 2
b _BurdSynthesis 1" QBUF
Cell Properties T2
~ Open Synthesized Design
&ircond_1_OBUF_jnst_i_1 - k-3

Ce I I S_> w r] ¢ La Kd Gonant Weard 10 =10 +11

Edit Timing Constraints

I Set Up Debug
GTO LXE La T Report Timing Summary

Report Clock Networks

Report Clock Interaction Edit LUT Equation...

4 2o o

0
0
1
1
1

LUT: Nivakag AAnBeiag

[ Report Methodology General  Properties  Power Nets  CellPins | Truth Table

Report DRC

Tcl Console
Report Noise
Report Utilization @ s Il B E@
Netlist sorting complete. Time {3): cpu = 00:0 ; elapsed = 00:00:00 . Memory (MB): peak = 1084.215 ; gain = 0.000 -
% Report Power INFO: [Project 1-479] Netlist was created with Vivado 2019.2
0: -570 £ z

"1 scnematic I:IF [Project 1-570] Preparing netlist for logic optimization ™
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VHDL - lNapadeiyua og Vivado

Ynoelako kukAwpa - VHDL: Npoocopoiwon

r==-T=-T=-= === ===========% i
AirCond 1.
Sensor_1_tb > Sensor_1 > mﬁ\; > :
) g AirCond 1 > AIrCond_l_tb
Sensor_2_tb > Sensor 2 ) L ;_/

>  AirCond_2 > AirCond_Z_tb
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VHDL - lNapaodeiypa o€ Vivado

[Tpooouoiwon (MNpoypauua testbench)

library IEEE; use IEEE.STD_LOGIC_1164.ALL; begin

entity CR_AC _tb is -- create entity into testbench entity

end CR_AC_tb; test_entity: CR_AC port map (Sensor_1=>Sensor_1_tb,
Sensor_2=>Sensor_2_tb, AirCond_1=>AirCond_1_tb,

architecture Behavioral of CR_AC_tb is AirCond_2=>AirCond_2_tb);

component CR_AC is enter_test_values: process is

Port ( begin

Sensor_1 :in std_logic;

Sensor_2 :in std_logic; Sensor_1 tb<='0";Sensor_2_ tb<='0";wait for 20 ns;

AirCond_1 :out std_logic; Sensor_1 _tb<='0";Sensor_2_ tb<='1";wait for 20 ns;

AirCond_2 :out std_logic); Sensor_1 tb<='1";Sensor_2_ tb<='0";wait for 20 ns;

end component CR_AC; Sensor_1 tb<='1";Sensor_2_ tb<='1";wait for 20 ns;

-- Internal Signals: One for each port end process enter_test_values;

signal Sensor_1 tb :std_logic; signal Sensor_2 tb :std_logic;

signal AirCond_1_tb :std_logic; signal AirCond_2_tb :std_logic; end architecture Behavioral;
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VHDL - lNapaodeiypa o€ Vivado

[lpooopuoiwon Behavioral (Xpovooeipa)

Untitled 1

Q W @ @ X« |4 M = 2 o4 &

s AirCond_2_tb
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[1epiAnwn

* Mpwtn enadn pe to epyaleio Vivado

Avantuén Pua-BAua pag anAng edpappoyng oto Vivado
RTL->Synthesis

* Mpooopoiwon

 LUT
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