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1° EpyaoTnploko pabnua

[TepiBaAAov Linux

USER=guest

PASSWORD-=linux!

Mo va ekteleotel to Vivado mpéemel va ypaP ete ti¢ akOAouBeC eVTOAEC:
(untdpyeL ko oto eclass, Kavete copy/paste KABe ypap Ul xwpLotd oto terminal

source /opt/Xilinx/Vivado/2022.2/settings64.sh

cd Shome

cd VIVADO-users/

mkdir sdi2500XXX - ‘Onou sdi2500XXX eivar 0 AM oag
cd sdi2500XXX

vivado




1° EpyaoTnploko pabnua

Aoknon

No oxedldoete koL va mpooopolwoete oto Vivado €va amAd KUKAwPA NAEKTPOVIKAG KAEldaplag mou Ba d€xetal wg
£10060/Kwb1KO KAELSapLAC Evav aKEpalo aplBuod 4-bits (oto Suadiko) kat Ba evepyormolel (Aoyiko 1) tnv €€060 tnc KAELSAPLAC
(lock out) povo otav o aplBUOC autodg tautiletal pe 1o teAeutaio Yndio tou AM ocag. MNa mapadeypa, yia tov AM
1115201900205, o KwOIKOC €xeL tnV TN 5 (oto duadikd 0101).
To 6vopa tou project Ba eival Labl, To ovopa tou apyxeiou (design source) aAAd kal n ovtotnta oog Oa Aéyetal locker, evw n
apxttektovikn Dataflow. Ta avtiotowya ovopata yia tnv mpooopoiwon Oa sivat locker tb, kot Dataflow tb.
Yag Slvetal o opLOPOC TNEG OVTOTNTAG
entity locker is
port(

digit3, digit2, digitl, digitO :in std_logic;

lock_out : out std_logic);
end locker;
To digit0 avtiotolxel oto Alyotepo onpavTtikd bit tou kKwdlkol evw to digit3 oto mio onuavtiko bit (oto mapddelypud pog
digit0="1" ko digit3="0’). FpAPte TNV APXLTEKTOVIKNA TTOU avTlotolxel otov AM cac. Epudaviote to RTL Siaypoppa, KAVTE Th
ouvBeon, epdaviote o dtaypappd tng (Schematic), kavte to dLo yLa tnv VAoTolNCN, TPOYPAUUATIOTE TNV KApTa fpga.




1° EpyaoTnploko pabnua

[MpayuaTiko TTPORANUa — BrijpaTa €1TiAuong

Evtoropoc Input/Output Tou cuoTAUATOC

EUpeon mivaka aknBelac ya kabes €€0do tou cuotrpatoc (av xpertaletat)
Anuoupyla veéou project

Anuovpyia Entity/Apxeiou constraints

Anuoupyla Architecture — Oa €xeTe TOUAAXLOTOV TOOEC EVIOAEC OOEC ELvVOLL Kall
oL £€odol Tou cuvotnuatoc. Kabe pio evtoAn avtiotolxet og pia €€odo.
Anuoupyia RTL avamnapdaotoonc

2UvBeon

8. YAormoinon

Mpoypappatiopog kaptac (Fivetatl povo oto Epyaothplo)

9. MNpocopoiwon (Oa noapovolaoctel oe SLAAEEN)

Lk wnh e

~N o



1° EpyaoTnploko pabnua

['VwpIuia Ye TNV KAPTA

= e
i [ -1 | §33
E i

= e £38

3 i

Led: I1dO
SW: sw0-sw3
To mpaypatikd ovoua (pin) eival og mapevBeon

ol TS
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1° EpyaoTnploko pabnua

ATtTAoTTOINUEVN popPr) KUKAwUaTOC — Eicodol/E¢odol

digitO

digitl

locker |OCk_OUt

digit2

digit3




1° EpyaoTnploko pabnua

Bripa 2: MNeprypagn Ovrotntag

entity locker is
port(
digit3, digit2, digitl, digit0 :in std_logic;

lock_out : out std_logic);

end locker;



1° EpyaoTnploko pabnua

Brina 3: lNivakac aAndegia¢ KUKAWPATOC

Nivakog AAnOeiag
Truth Table

ywa AM 1tou A
5=>0101

NVEL O€

fvecoe

P P PR RPRPRPRRPLROOODOOOOOW
PP OOPFRPRPFPR OOFRRRFRPROOREFROOWw

Elcobol ‘E€odoL

digit0 lock out
0

P PRPPO0OO0OO0CORRERERRELOOODO
" I S I — — E— S E— S E— E— E— E— E— —
OO0 00000000 OO OO O

P OFRPORORFROFROROROLR
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Yrapyet pia povo ypoppn pe ‘1’ kot apa n
ouvaptnon tou lock _out avtiotouyel
O£ £VOL LOVO €AOXLOTOPO (YIVOUEVO)

lock_out= Idigit3*digit2*!digit1*digit0

H avwtépw napdotaon os VHDL sivat:
lock_out<= not digit3 and digit2 and not digitl
and digit0;



1° EpyaoTnploko pabnua
Baua 4: lMNepiypapn ApXITEKTOVIKNG

Apyxttektovikn ytaa AM ntov AfjyeL o€ 5

lock_out<=not digit3 and digit2 and not digitl and digitO;

N
lock_out<=digit0 and not digitl and digit2 and not digit3;

N
lock_out<=(not digit3) and digit2 and (not digit1) and digitO;



1° EpyaoTnploko pabnua

Aoknon — 2uoxéTion port ye FPGA-1

EicoboL DIP Switch ‘E€o80L LED
digit3 SW3
digit2 SW2 lock_out LDO
digit1 SW1

digit0 SWO



1° EpyaoTnploko pabnua

Aoknon — 2uoxéETion port pe FPGA-2 (Apxeio constraints:
locker.xdc)

# ZedBoard Pin Assignments ,
MPOZOXH otig 6LadopEC UE TOV

HUHHHHHHEH R )

# On-board Slide Switches #  '«»5“«1 VHDL

HUHHHHHHEH R R 1.Ta OXC'))\LOL gbw elvat uE #
2. Ta ovopoTa TWV CNUATWY,

set_property -dict { PACKAGE_PIN F21 IOSTANDARD LVCMOS33 } [get_ports { digit3 }]; npemneL va sivat AKPIBQZ (Sta pe
set_property -dict { PACKAGE_PIN H22 IOSTANDARD LVCMOS33 } [get_ports { digit2 }]; T SAAwoN oTnV ovtotnTa (case
set_property -dict { PACKAGE_PIN G22 IOSTANDARD LVCMOS33 } [get_ports { digitl }]«=—— sensitive)

set_property -dict { PACKAGE_PIN F22 IOSTANDARD LVCMOS33 } [get_ports { digitO }]; 3.Képta Zyng 7(000) ZC702 —

HHH Evaluation Board

# On-board led #
HUHHHHEH R
set_property -dict { PACKAGE_PIN T22 IOSTANDARD LVCMOS33 } [get_ports { lock_out }];



BAua 5: RTL Analysis

digit1

digit3

digit2

digito

7 Nets

lock_out0_

4 = C  3cels 50Ports
10
11
10 lock_out1_i
D O o]
l:: 11
RTL_AND

RTL_AND

i
o
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lock_out
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1° EpyaoTnploko pabnua

Brijpa 6: Synthesis

Mivakac AAnBeiog
LUT onwc¢ BApa 3.

Sources | Netlist ? 00
A bl
locker
> Mets (10
hd LeafCells (6
digitd_IBUF _inst (IEUF
digit1_IBUF_inst (IBLIF
digit2_IBUF_inst (IEUF
digit3_IBUF_inst (IBLIF
lock_out_OBUF_inst (OBUF
lock_out_ OBUF_inst_i_1(LUT4)
Cell Properties ? 00O X
lock_out_OBUF_inst_i_1 -3
13 12 1 10 O=0&11&I12&13
o 0 0 0o 0 b
o 0o 0 1 ]
0 0 1 0 0
o 0o 1 1 ]
0 1 0 0 0
o 1 o1 1
o1 1 o 0
0 1 1 1 0
10 0 0 0 o
Edit LUT Equation...
General Properties Power Mets Cell Pins  Truth Table

ject Summary

a a

digito

digit!

digit2

digit3

digitd_IBUF inst
o]

* | Schematic  x

-  &Cels

lock_out_OBUF_inst_i_1

Y

digit1_IBUF_inst
o]

500 Ports 10 Nets

]

00

lock_out_OBUF_inst

[ > lock out

digit3_IBUF_inst
o]

Y
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1° EpyaoTnploko pabnua

BAua 7. Implementation

Mivakac AAnBeiog
LUT onwc¢ BApa 3.

= H

locker

Netlist

> Mets (10
hd LeafCells (6

digitd_IBUF_inst (IEUF
digit1_IBUF_inst (IEUF
digit2_IBUF_inst (IEUF
digit3_IBUF_inst (IEUF
lock_out_OBUF_inst (OBUF

lock_out_ OBUF_inst_i_1(LUT4)

Cell Properties

lock_out_OBUF_inst_i_1

w

12

e N -RE-RE-RE-RE-R=-=]
[ T ==

General

1 10 O=10&M1&I12&13

[= T N =T S T
[ T R -]
o o o 2« o 9o o o o

Edit LUT Equation...

Properties Power Mets

Cell Pins

Truth Table

digitd_IBUF inst

GCells 5U0OPorts 10 Mets

digho [ >

digitt [ >

digiz [ >

I [~_ O lock_out_OBUF_inst_i_1
ﬁ T lock_out_OBUF _inst
1 o ! |\I/> 0
digit1_IBUF_inst 12 OBUF
' D ° 13
IBUF LUT4
digit2_IBUF _inst
| [~ O
IBUF

digit3_IBUF_inst
o]

digits [

Y
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1° EpyaoTnploko pabnua

Bua 7a: Implementation

Mivakac AAnBeiog
LUT onwc¢ BApa 3.

Sources | Netlist x ?2 00
= bl
locker
» Nets (10
hd Leaf Cells ()
digitt_IBUF_inst (IBUF)
digit1_IBUF_inst (IBUF)
digit2_IBUF_inst (IBLIF}
digit3_IBUF _inst (IEUF}
lock_out_OBUF_inst (CELIF
lack_out_OBUF_inst_i_1 (LUT4)
Cell Properties 7 00X
lock_out_OBUF_inst_i_1 o
13 12 1 10 O=0&M1N&2&N13
0 0 o 0 0 &y
o o0 0 1 0
0 0 1 o 0
0 0 1 1 0
[UN| o o 0
0 1 o 1 1
0 1 1 o 0
UM 1 1 0
1 0 o o 0 el

Edit LUT Equation...

General Properties Power Mets

CellFins | Truth Table

Project Summary

@ a =«

% | Device x| lockvhd x| Schematic

ORRNIE

digit0_IBUF_inst

6Cells 5UW0Pors 10 Nets

digio [ >

200

[ > lock out

digitt [ >

digz [ >

digits [ >

| [~~_ 0 lock_out_OBUF_inst_i_1
Lﬁ L T lock_out_OBUF _inst
i 0 ! D °
digit1_IBUF _inst 12 OBUF
[~ 0 13
Lﬁ LUT4
Lot [Mopatnpoupe OTL To:
L digit0 cuvbéetal oto |0,
e, 1BUF ins digitl ouvbeetal oto I3
| o . . 14
V“ILB/: digit2 ouvdéetal oto 12

digit3 ocuvbéetal oto |1
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Ma kaBe Pndio 0-9 Ba
UTTAPXEL AAAN
avtlotoiyion
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1° EpyaoTnploko pabnua

Bripa 7b: Implementation: Modified Truth Table (avTioToixieg
Digity <=> |y, o1o LUT)

Mo kaO¢ digit umtapyxeL Eicobol ‘E€oboL O apxwkog Mivakag AAnBOeiag kot
1o avtiotoyo I(nput) tou LUT digit1/13  digito/l0  lock out o avtiotoyo¢ tou LUT eivau idlot
0 0 0 0 | 0
0 0 0 1 | 0
Mivako AAn Beiag 8 8 i (1) I 8 Yno’zp')xst pia povo ypopun pe ‘1’ KOLL’O'LpOL n
ouvaptnon tou lock_out avtiotouyel
Truth Table 0 1 0 0 | 0 o€ éva. LOVOo eAaXLOTOPO (YWVOLEVO)
yla AM rou Afjyel o€ 0 1 0 O
5 =>0101 / 0 1 1 0 | 0 lock_out= !dlgl't3*d|g|t2*!d|g|t1*d|g|t0
0 1 1 1 | 0 A oo LUT
1 0 0 0 | 0 O=111*12*113*10
1 0 0 1 | 0
1 0 1 0 | 0 H avwtépw napaotaon os VHDL siva:
1 0 1 1 | 0 lock_out<= not digit3 and digit2 and not
1 1 0 0 | 0 digit1 and digit0;
1 1 0 1 | 0
1 1 1 0 | 0
1 1 1 1 | 0
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1° EpyaoTnploko pabnua

Bua 7c: Implementation — Design: LUT on Board




1° EpyaoTnploko pabnua

Bua 7d: Implementation — Design: LUT on Board

lockQBUF st L]




1° EpyaoTnploko pabnua

Bripa 8a: Simulation

locker_tb entity

swO —
swl %ﬁ
Sw2 1
sw3 S

eloodol

digitO

digitl

digit2

digit3
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locker entity

Eowtepkad oApata

A

lock_out

y

ledO

———————————————————————————————————————————————————————————————————————————



1° EpyaoTnploko pabnua

Bripa 8b: Simulation

LIBRARY ieee; USE ieee.std_logic_1164.ALL; -- Test process
test_proc: process
entity locker_tb IS begin

end locker_tb; -
sw3<='0";sw2<="0";swi1<="0';sw0<="'0";wait for 20 ns;

architecture behavior OF locker_tb IS sw3<='0";sw2<="0";swl<='0";sw0<="1";wait for 20 ns;
-- Component Declaration for the Unit Under Test (UUT) sw3<='0";sw2<='0";swl<='1";sw0<="0";wait for 20 ns;
component locker sw3<='0";sw2<="0";swil<="'1";sw0<="1";wait for 20 ns;
port( sw3<='0";sw2<="1";swl<="0";sw0<='0";wait for 20 ns;
digit3, digit2, digit1, digit0 :in std_logic; sw3<='0";sw2<="1";sw1<='0";sw0<="1";wait for 20 ns;
lock_out : out std_logic); sw3<='0";sw2<="1";swl<='1";sw0<="0";wait for 20 ns;

end component; sw3<='0";sw2<="1";swil<="1";sw0<="1";wait for 20 ns;
sw3<="1";sw2<="0";swil<='0";sw0<='0";wait for 20 ns;

signal sw3, sw2, sw1, swO : std_logic; -- Input sw3<="'1";sw2<='0";swl<="0";sw0<="'1";wait for 20 ns;
signal ledO : std_logic; --Output sw3<='1";sw2<='0";swl<='1";sw0<="0";wait for 20 ns;
sw3<='1";sw2<="0";swl<="1";sw0<="1";wait for 20 ns;

begin sw3<='1";sw2<="1";swil<="0";sw0<='0";wait for 20 ns;
-- Instantiate the Unit Under Test (UUT) sw3<="1";sw2<="1";swl<='0";sw0<="1";wait for 20 ns;
uut: locker PORT MAP (digit0 => swO,digitl => sw1,digit2 => sw2,digit3 => sw3, sw3<='1";sw2<="1";swl<="'1";sw0<="0";wait for 20 ns;
lock_out => led0); sw3<="1";sw2<="1";swl<="1";sw0<="1";wait for 20 ns;

end process;
end behavior;
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Bupa 8c: Simulation
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