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VHDL - lNapadeiypa o€ Vivado

[MpayuaTtiko TTPORANUa

Ye eva Computer Room undpyouv 6o (2) atcbntipec Beppokpaciac (Sensor_1 kal Sensor_2) kal
Ovo (2) kKApatiotika (AirCond_1 kat AirCond_2). To npwto kAwpatiotiko (AirCond 1) Aettoupyet eav
TOUAAQLoTOV €vac amo touc dUo alocOntnpec aviyvevoouv Bepuokpaocia avw twv 35 Babuwv oto
computer room. To deUtepo KAwpatiotiko (AirCond 2) Aettoupyel eav kat ot dVo alcOnTAPEC
avixvevoouv Bepuokpacia avw Twv 35 PBaBuwv oto computer room. Oswpeiote OTL KABEe
aoBntnpac divel onua (‘1’) povo otav n Beppokpacior TOU aviyveUel yivel peyoAvtepn twv 35
BaBuwv (>35). Ze aAAn mepimtwon o atcOntApac oteAvelc tnv TN ‘0. 2xedldote Kol UAOTIOLNOTE TO
AOYLKO KUKAWMA TIOU Tteplypadel To avwtépw TPoPAnua. To ovoua tou Vivado Project Ba eival
Lab 1, tnc ovtotntog Ba ival emiong CR_AC evw to Ovoua tne ap)ttektovikng Dataflow.

2XeOLAOTE KOl UAOTIOLNOTE TO AOYLKO KUKAWO TIOU TIEPLYPADEL TO AVWTEPW TIPOLBANUQL.
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VHDL - lNapadeiypa o€ Vivado

[MpayuaTiko TTPORANUa — BrijpaTa €1TiAuong

1.Anuovpyia véou project

2.Anpoupyla Entity — Evtoriopoc Input/Output Tou cuotripatoc

3.Anuovpyia Architecture — Oa €xete TOOEC EVIOAEG OOEC €lval Kal oL €000l Tou
ovotnuatoc. Kabe pia evtoAn avtiotolxet og pia €€odo.

4.Anuovpyia RTL avanapaoctaonc

5.Mpocopoiwon

(AvaAutikec obnyieg otov Odnyo Vivado oto eclass)
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VHDL - lNapaodeiypa o€ Vivado

ATTAOTTOINMEVN HOPEPN KUKAWMOATOG

Sensor 1

Sensor 2

Sensor_1

Sensor_2
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VHDL - lNapaodeiypa o€ Vivado

Ynoiakd kukAwpa - VHDL: Mepiypaer) OvroTntacg (entity)

library IEEE; Nepypadr OvioTnTaC
use IEEE.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;
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VHDL - lNapadeiypa o€ Vivado

AOYIKN KaTavonon NG aoknong

AirCond_1: Avapel otav bivel onpa touAdyitotov évag alontipog =>
Avapel otav Sivel onpoa onowoadnmote alcOntnpag
AirCond_2: Avafel 6tav Sivouv oripua Kat ot SUo alcbntnpeg
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VHDL - lNapadeiypa o€ Vivado

[Tivaka¢ AAnBeiac

Sensor 1  Sensor_2 | AirCond_1 AirCond_2

R B, O O
R, O LB O
N = =)
-~ O O O
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VHDL - lNapadeiyua

[livakac AAnBegiac - 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

WYnolako kukAwpua - VHDL: YAotroinon Apxitektovikng (Dataflow)

architecture Dataflow of CR_AC is ApXITEKTOVIKN |
begi MNepypadn TnG AettoupyLkoTNTOAG
€gin TIOU TtPOOHEPEL TO AOYLKO
KUKAW QL

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 TTPOYPAMMATOC

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;
Entity CR_AC is

Port (

Sensor_1 :instd_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;

THAENIKOINQNION
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VHDL - lNapaodeiypa o€ Vivado

WYnoeiako kukAwpa - VHDL: AvatrapacTtaon RTL

i
AN 10
Sensor, 1
O N
AirCond_1
\ 11
Sensor 2 ;/
RTL_OR
AirCond_2_j
10
\ O
AirCond_2
1 }
RTL_AND
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VHDL - lNapadeiyua

NAoyiko KUkAwua: Paon 2uvBeonc — LUT(LookUp Table), uhotroiouv
[Mivakec AAnBeiac (TTpoypappaTi{opeva pEpn TS Kaptag FPGA)

Project Summary % | Device x| CR_ACwhd x| Schematic x 2010
e H B O C  6Cells 4UDPorts 8 Nets o
Sensor —1_IBUF_inst AirCond_1_OBUF _inst_i_1 AirCond_1_OBUF_inst
[ O [ O
Sensor -1 b 10 O I > AirCond_1
IBUF 1 OBUF
LuT2
Sensor 2 IBUF_inst
[ O ) .
Sensor -2 > AirCond_2_OBUF _inst_i_1 AirCond_2_OBUF _inst
[ O
IBUF 10 O I > AirCond_2
I OBUF
LuT2
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VHDL - lNapadeiyua

Aoyiko KUkKAwpa: ®daon 2uvBeong — LUT(LookUp Table), uhoTroiouv
[Mivakec AAnBeiac (TTpoypappaTi{OuEVa HEPN TNS KAPTOAC FPGA

#  LDL_Lecture_4 - [D:/Logic/LDL_Lecture_4/LDL_Lecture_4xpr] - Vivade 2019.2 -
File Edit Flow Tools Repors Window Layout View Help Quick Access Synthesis Complete
E ® p WA B & X » Default Layout -
Flow Navigator SYNTHESIZED DESIGN - xc7z020clg484-1
~ PROJECT MANAGER 2
Netlist Schematic
£ settings
= H L] @ a I x o T = C' 6Cells 4lOPorts B8Nets L]
Add Sources
’ CR_AC
Nets->2vuppata o v
¥ IP Catalog AirCond_1
AirCond_1_0BUF
¥ IPINTEGRATOR AirCond_2
Create Block Design AirGond_2_OBUF
Sensor_1
Sensor_1_IBUF
Sensor_2
Sensor_2_IBUF
v SIMULATION v LealCells (6 | sEnsu(rguauFJnst AirCond_1_OBUF _inst_|_1 | AerungJiOBUFJnsl
Run Simulation AirCond_1_OBUF_inst Sensor_1 [ D 10 o L’\> [ > 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 (o] .
Sensor_1_IBUF_inst (15U Sensor 2 D D AirCond_2_OBUF_inst_i_1 AirCond_2_OBUF_inst
Sensor_2_IBUF_inst (18 I [~. 0O
v SYNTHESIS IBUF > [ AirCond_2
»_PutfSynthesis " OBUF
Cell Properties LuT2
~ Open Synthesized Design
AirCond_1_OBUF_inst_i_1 - k]

Ce I I S_> LIJ r] d) La Kd conerne eard o 0=o+i

Edit Timing Constraints
¥ SetUpDebug

oTolxela & wommmgesnnn

Report Clock Networks

Report Clock Interaction Edit LUT Equation.

4 2o o

0
0
1
1
1

LUT: Mivakag AAnBeiog

[ ReportMethodology General  Properties  Power Nets  CellPins | Truth Table

Report DRC

Tcl Console
Report Noise
Report Utilization @ = sl B =®EAQ
Netlist sorcing complete. Time {s): cpu = 00 ; 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 Schematic I;{F [Froject 1-570] Preparing netlist for logic optimization S
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VHDL - lNapaodeiypa o€ Vivado

Ynoeiako kukAwpa - VHDL: Npooopoiwon

r=-=—=-=-=-=-=-=-"="="="="="=-"===-=== |
AirCond 1.
Sensor_1_tb > Senser_1 N 1o ﬁ\;
) g AirCond 1 » A|rC0nd_1_tb
Sensor_2_tb > Sensor_2 ) n ;_/ 3

¥ AirCond_2 > AirCond_Z_tb

o TMHMA ,
I E MAHPO®OPIKHE 4 Epyaotnplo Zxediaong Wnorakwv Zuotnudtwy 2024-25 A.BactAomouAog

THAENIKOINQNION

14



VHDL - lNapaodeiypa o€ Vivado

[Tpooouoiwon (MNpoypauua testbench)

library IEEE; use IEEE.STD_LOGIC_1164.ALL; begin

entity CR_AC tb s -- 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 - lNapadeiypa o€ Vivado

[Tpooopuoiwon Behavioral (Xpovooeipa)

Untitled 1

O W @ 6 X « M M = 2 4 o

1% sensor_1_tb

& Sensor_2_ib

& AirCond_2_tb
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[1epiAnwn

* Mpwtn enadn pe to epyaleio Vivado

Avarmtuén BAuo-pApa pog amAng epappoyng oto Vivado
RTL->Synthesis

 [lpocopoilwon

 LUT
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