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VHDL - lNapaodeiypa o€ Vivado

[MpayuaTIKO TTPOLANUA

Ye €va Computer Room undpyouv duo (2) awobntripec Bepuokpaociac (Sensor_1 kot Sensor_2) kau
SU0 (2) kAwpatiotika (AirCond_1 kat AirCond_2). To mpwto kAwpatiotiko (AirCond 1) Asttoupyet av
TOUAQXLOTOV €vag armo toug duo awobntrpeg aviyvevoouv Bepuokpaocia avw twv 35 Babuwv oto
computer room. To 6sUtepo KAlpatotikd (AirCond 2) Asttoupyet €dv kat ol dUo aloBNTAPEC
avixvevoouv Beppokpaocia avw twv 35 BaBuwv oto computer room. Oewpeiote OTL KAOe
alcOntipag bivel onua (‘1’) povo otav n Bepuokpacio MOV AVLXVEVEL Yivel peyaAutepn twv 35
BaBuwv (>35). e AAAN nepimtwon o aloOntipag oteAvelg tnv TN ‘0. 2xedlaote Kol UAOTIOLAOTE TO
AOYIKO KUKAWUO TIOU TEPLYpAdeL TO avwTtepw TpoBAnua. To ovoua tou Vivado Project Ba eivat
Lab_1, tn¢ ovrotntacg Ba ival emionc CR_AC svw to ovopa tne apxitektovikng Dataflow.

2XeOLAOTE KOl UAOTIOLNOTE TO AOYLKO KUKAWO TIOU TLEPLYPADEL TO AVWTEPW TIPOLBANUL.
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VHDL - lNapaodeiypa o€ Vivado

[TpayuaTiko TTPORANMO — BrijpaTa €TTiAuong

1.Anuoupyia VEou project

2.Anpwovpyia Entity — Evtomiopoc Input/Output tou cuoTAMATOC

3.Anpoupyia Architecture — Oa €xete TOOEC EVIOAEG OOEC ivall Ko ol £€odolL Tou
cvotnuotoc. Kabe pia evtoAn aviiotouyel os pia €€odo.

4.Anuoupyia RTL avamopaotaong

5.Mpooopoiwon

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

ATTAOTTOINMEVN HOPPN KUKAWMATOG

Sensor 1

Sensor 2

Sensor_1

Sensor_2

Aoylko KUKAwpo
Entity
(CR AC)
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VHDL - lNapaodeiypa o€ Vivado

Ynoiakd kukAwpa - VHDL: Meprypagn OvrotnTtacg (entity)

library IEEE; Nepypadr OvidtnTag
use [EEE.STD LOGIC 1164.all;

entity CR_ACiis

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

AOYIKN KaTavonon TG Aoknong

AirCond_1: Avapel otav Sivel onpo ToUAG)LOoTOV €vag alontipog =>
Avapel otav divel oo onologdNmote aloOntipag
AirCond_2: Avapel otav divouv oripa ko ot U0 alcOnTApeq

. TMHMA , :
I E NAHPO®OPIKHE 4 Epyaotrplo Space Data Systems 2024-25 A.Bac\onoulog

THAENIKOINONION




VHDL - lNapaodeiypa o€ Vivado

[Tivakag AAnGeiag

Sensor_1  Sensor_2 | AirCond_1 AirCond_2

R, R, O O
) O L, O
N =)
L O O O
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VHDL - lNapdaodeiyua

[Tivakag AAnBeiacg - EAaxioTopoil

AirCond_1=Sensor_1"*Sensor_2+Sensor_1*Sensor_2’'+
Sensor_1*Sensor_2=
Sensor_2+Sensor_1*Sensor_2’=

Sensor_ 1  Sensor_2 | AirCond_1 AirCond_2 Sensor_2+Sensor_1

AirCond_2= Sensor_1*Sensor_2

0 0 0 0

0 1 1 0 *=AND
+=OR

1 0 1 0

1 1 1 1
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VHDL - lNapaodeiypa o€ Vivado

Wnolako kukAwpa - VHDL: YAotroinon Apxitektovikng (Dataflow)

architecture Dataflow of CR_AC is ApITEKTOVLKA ,
begi Meplypadn tng AeToupyLKOTNTAG
€gin TIOU TtPOODEPEL TO AOYLKO
KUKAWLLOL

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

Ynolako kukAwua - VHDL: TeAikn Ekdoon TTpoypAuMATOC

library IEEE; architecture Dataflow of Lab_1 is
use IEEE.STD_LOGIC_1164.ALL;

Entity CR_ACis begin

Port (

Sensor_1 :instd_logic; AirCond_1<=Sensor_1 or Sensor_2;
Sensor_2 :instd_logic; AirCond_2<=Sensor_1 and Sensor_2;
AirCond_1 :outstd_logic;

AirCond_2 :out std_logic end Labl Beh;

);

end entity CR_AC;
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VHDL - lNapadeiypa o€ Vivado

WYnoiako kukAwpa - VHDL: Avatmrapactaon RTL
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VHDL - INapaodeiyua

AoyIkO KUKAwua: Pdaon 2uvBeonc — LUT(LookUp Table), uhotroiouyv
[Tivakec AAnBciag (trpoypappaTti{opeva pEpN TGS Kaptac FPGA)

Project Summary x| Device x| CR_ACwhd x| Schematic x 2010
a X & © C  6BCells 4lDPors 8 MNets o
Sensor —1_IBUF_inst AirCond_1_OBUF _inst_i_1 AirCond_1_OBUF_inst
sensor 1 [ > ! © 10 o) ! I © [ > AirCond_1
IBUF I OBUF
LuT2
Sensor 2 IBUF_inst
Sensor 2 [ > : © AirCond_2_OBUF inst_|_1 AirCond_2_OBUF_inst
IBUF 10 o} ' I ° [ » AirCond_2
1 OBUF
LuT2
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VHDL - lNapdaodeiyua

AOYIKO KUKAwpa: ®aon 2uvBeong — LUT(LookUp Table), uhotrolouv
ivakec AAnBeiag (TrpoypappaTi(OpEVa JEPN TNG KAPTAG FPGA)

¢ LDL Lecture_4 - [D:/Logic/LDL_Lecture_4/LDL_Lecture_4.xpr] - Vivado 2019.2

File Edt Flow Tools Repols  Window

=] ® b,

Layout View  Help Quick Access

B O 8 8 X ¥

Flow Navigator SYNTHESIZED DESIGN - xc72020cl9484-1
~ PROJECT MANAGER i
es | Metlist ? p
£ Settings
=|H &
Add Sources
] CR_AC
Language Templates
Nets->XUpuata s e
¥ IP Catalog AirCond_1
AirCond_1_0BUF
~ IP INTEGRATOR AirCond_2
Create Block Design AirCond_2_OBUF
Sensor_1
sensor_1_IBUF
Sensor_2
Sensor_2_IBUF
~ SIMULATION v o LeafCells (5
Run Simulation AirCond_1_0BUF_inst (0BUF
AirCond_1_OBUF_inst_i_1(LUT2)
AirCond_2_OBUF_inst (0BUF
v RTLANALYSIS
AirCond_2_OBUF_inst_i_1(LUTZ
> Open Elaborated Design Sensor_1_IBUF_inst (IEU
Sensor_2_IBUF_inst
~ SYNTHESIS
P _pufSynthesis
Cell Properties . S
~ Open Synthesized Design
4 AIrCond_1_OBUF_inst_i_1 - o
e S - > La Ka Constraints Wizard
1 10 o=lo+n
Edit Timing Constraints
o |0 |o
oToLXELOL i S LRE
X @ Report Timing Summary 10 |1
Report Clack Networks ] 4]
Report Clock Interaction Edit LUT Equation...
Report Methodology General  Properties  Power Nets  CellPins | Truth Table
Report DRC
Tel Console les s | Design Runs
Report Noise
Report Ulilization @ 2 Il B ®ED
Netlist sorting corplete. Time (s): cpu = 00:00:00 ; elapsed =
% Report Pawer INFO: [Project 1-479] Netlist was created with Vivado 2019.2
¥4 Schemalic I:IFO: [Froject 1-570] Breparing netlist for logic optimization
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Synthesis Complete  «

Default Layout hd

Sensor_1 [ »

Sensor 2 [ >
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: R_AC.vhd R Schematic
ARSI NE] - 6Cells 4IDPorts 8 Nets o
Sensor_1_IBUF_inst AirCond_1_OBUF _inst_i 1 AirCond_1_OBUF_inst
1 [¢] 1 (8]
D 0 o [ > AirCond_1
IBUF 1 OBUF
072
Sensor_2_IBUF inst
i o )
D AirCond_2_OBUF_inst_{_1 AirCond_2_OBUF_inst
IBUF L= > AirCond_2
" OBUF
T2
' AANOel
LUT: Mivakac AAnBelog
. Memory (MB): peak = 1084.215 ; gain = 0.000 ~
v
2
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VHDL - lNapaodeiypa o€ Vivado

Ynoiako kukAwua - VHDL: Npooouoiwon

AirCond_1

Sensor_l_tb »  Sensor 1

/

,» AirCond_1_tb

U
Ny
;

Sensor_2_tb > Sansor 2
RTL_CR

AirCond_2_|

° % AirCond_2 » AirCond_2_tb

i
=
=
L=}

entity CR_AC
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VHDL - lNapaodeiypa o€ Vivado

[Tpooouoiwon (MNpoypaupa testbench)

library IEEE; use IEEE.STD _LOGIC_1164.ALL; begin

entity CR_AC _tbis -- 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 :instd_logic;

Sensor_2 :instd_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

[Tpooouoiwon Behavioral (Xpovooeipa)

Untitled 1

Q W @ @ X« |4 M = 2 o4 &

s AirCond_2_tb
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[1epiAnWn

Avarmntuén Pnua-pAua pac anAng epappoync oto Vivado
RTL->Synthesis

* Mpooopoiwon

 LUT
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