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Digitalne strukture
/. Vaja

Realizacija sinhronskih sekvencnih vezij s
programirljivim vezjem FPGA
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PLD — Programmable Logic Device
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» PROM, EPROM, PLA, PAL, GAL

» Stiki povezav dolo€ajo kon¢no funkcijo
vezja

» PovrSina vezja se vecCa s kvadratom st.
vhodov

»Nekaj 100 logicnih vrat




FAKULTETA ZA ELEKTROTEHNIRO UNIVERZA V LJUBLJANI

g LABORATORIJ ZA BIOKIBERNETIKO

CPLD — Complex Programmable Logic Device
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FPGA — Field Programmable Gate Array
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FPGA - Field Programmable Gate Array
NIVOJI MODELIRANJA

REG: process (clk, reset)

begin
if reset="1" then
> Tranzistorji stanje <= mir;
elsif clk'event and clk='1"' then
»Logicna vrata stanje <= naslednie
end if;

»Nivo registrov \ end process;
»Graficni modeli > |
PREHODI: process (stanje, T)

»Obnasanje vezja begin

case stanje is
when mir =>
izhod <="'0"; -
if T ="1"then
naslednje <= impulz;
else ]
naslednje <= mir;
end if;

» Sistemski modeli

oY

VHDL koda
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Naloge

7a: Z jezikom VHDL zapiSite delovanje sinhronskega Stevca po modulu 5.

Uporabite stavka process in if... then...else

process (spremenljivke)
begin

sekvencni stavki; . —

—

end process;

if izraz 1 then
stavki;

elsif izraz 2 then
stavki;

else izraz n;
end if;

—Q,
CLK_> +1/-1 L Q,0,1,2,...

l — Qo

Ukaz za prozenje Stevca ob uri:

if (clk'event and clk="'1") then
stavki;
end if;
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Naloge

7b: Zapisite VHDL kodo za vezje, ki bo frekvenco CLK na ploS¢i Xilinx
zmanjsalo iz 50 MHz na 1 Hz.

1Hz

I —] celinik L= e
frekvence

7c. Zgradite sinhronsko sekvencno vezje, ki bo vklapljalo smernike pri
avtomobilu.
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VHDL Diagram stanj
koda\ Vaja7c (StateCad) Vaja7d
cLkIN | ¥ delilnik utripanje % CLKIN | delilnik semafor |
(50 MHz) 'e_Va> (50 MHz) R
L’ D’ E. ; D rumena
S— ﬁ& 1 zelena
-
RESET RESET| L
—_— —_—
VVhodi: CLKIN, RESET, L, D, E VVhodi: CLKIN, RESET, D

Izhodi: leva, desna |Izhodi: rdeca, rumena, zelena
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StateCAD

e UNTITLED.DIA - StateCAD(r)
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StateCAD — Definiranje stanj

Edit State
e LINTITLED.DIA - StateCAD(r) State Marme:
File Edit View Optiocns Window Help
Qutputs:  Unaszigned outputs are made inactive [i.e. g=0]
O | B | &6 2 82 HE -
. . Diraw State | Random l*ﬁ' Generate Desnac="0"
Open File Save File Mlachines Logic Optimize HOL StateBench
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Ot 'wfizard

Juze State Mame—————— —Justifp Output
’7(' eft " Center ¢ Right ’V

Create counters, muwes, etc. with the wizard.

" Left & Center ¢ Right
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StateCAD — Definiranje prenodov | it condition =

Condition:
e LINTITLED.DIA - StateCAD(r) L=7"and D="T" and E=T -
File Edit View Optiocns Window Help -
(5:1_) He, % 5 %. > -W,,,,mH r Cutputs: U&ssigned outputz are made inactive [l.e. g=0]
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StateCAD - Generiranje VHDL kode

e LINTITLED.DIA - StateCAD(r)
File Edit View Optiocns Window Help

|
. . Oraw Stake | Random Lo Generate
Open File Save File Mlachines Logic Optimize HOL
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Ko kon€amo z risanjem diagrama
stanj, ga pretvorimo v VHDL kodo.
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Xilinx ISE-predloga (Vaja7c in Vaja7d)

" HDEX D QPP HH® AIBEBE DA N vi @ iE & & TR O

L AR R H

T R S A A
Sources far: | Synthesiz/mplementation w 2 -— Company:
vaia?a 3 —-— Engineer:
T RFueIIONAEE ; ¢ Date: 12:06:44 01/07/2011
EI--ﬁﬁﬁvaia?a-Behaviorél [_vaia?a.vhd] & :: DZ:?;E N:.;:; T
component'l - defilnik 7  —— Module Name: vajaTa - Behavioral
componentE-utripanie & -- Project Neme:
9 —— Target Devices:
10 —-— Tool wersions:
11 —— Descriptiaon:
B3 Saources | [ Snapshots ” ELibraries | 1z —-
e — 13 -- Dependencies:
R — S S———————————— 14 ——
Processes for wajafa - Behavioral 15 -- EHEevision:
i Add Existing Source 186 —-— Rewviszion 0.01 - File Created
Create Mew Source 17 —— Additional Comments:
‘igw Daesign Surmmary 12 -
Desgign Utllltlgs 5 library IEEE:
User Canstraints 21 use TEEE.STD LOGIC 1164.ALL;
Sprithesize - 15T 22 use IEEE.STD LOGIC ARITH.ALL;
Implement D&sign 23 use IEEE.STD LOGIC UNSIGMED.ALL;
Generate Pragramming File 24
25 entity wajava 1is
26 Port (clkin, reset, L, D, E : in 3TD LOGIC;
27 leva, desna : out STD LOGIC);
28 end wvajaia;
29
30 architecture EBehawvioral of wvajaia is
31 signal clk:std logic:
32
33 hegin
34 componentl: entity delilnik
35 port wap (clkin=:rclkin, clk=:clk):;
36
37 componentZ: entity utripanie
38 port wap(clk=x>clk, reset=:reset, leva=>lewa, desna=>desna, D=:>D,L=:L,E=>E):
38
40 end EBehawvioral:
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Xilinx ISE-predloga (Vaja7c in Vaja7d)

E= Xilinx - ISE
[4] File Edit View Project Source Process Window Help
DBEE LDIXNDEX D RQiPLPHEL B (ANiBE MO:EAR M E v G iE @ @ @I

= = @ H

L AARRANH

A A A A A
Sourcesfor Syrthesis/Implementation 2 -— Company:
va]a_.-"a 3 —-- Engineer:
EI £ xc3s200-41256 : _ C I : 12:06:44 0170772011
EI -ﬁﬁﬁ\raja?a—Behaviolal (vaja7a.vhd) 5 - D;Z?;i N:;z; T
i componerrﬂ—delilnik—Behavioml (D:fsvaru 7 o Module Name: vaia7a - Behavioral
componerrt2-UTHIF‘ANJE-EEHA‘JIOF{{D § -— Project Name:
9 —-— Target Devices:
10 —-— Tool wversions:
11 —— Description:
BN Sources | mSnapshots " ELibraries | 1z —
13 —— Dependencies:
14 —-=
Frocesses for vajara - Behavioral 15 —-- Revision:
: 4dd Existing Source 16 —— Rewision 0.01 - File Created
Create Mew Source 17 —— Additional Comments:
Yiew Deszign Summary 12 -
Deszign L|t|||tn=,.-s o library IEEE:
User Lonstraints 21 use IEEE.STD LOGIC 1164.ALL:
Sprithesize - )3T 22  use IEEE.STD LOGIC ARITH.ALL;
Implement Design 23 use IEEE.STD LOGIC UNSIGHED.LLL;
Generate Programming File z4
25 entity wvajava is
26 Port (clkin, resetc, L, D, E : in STD_LOGIC;
27 leva, desna : out STD_LOGIC);
28 end wvajaTa;r
z9
30 architecture Behawvioral of wvajava is
31 signal eclk:scd logic:
32
33 hegin
34 componentl: entity delilnik
35 port wap (clkin=>clkin, clk=:>clk)]:
36
37 componentiZ: entitcy utripanie
38 port map (clk=>clk, reset=>reset, leva=>lewva, desna=rdesna, D=>D,L=>L,E=>E):
39
40 end Behawvioral:
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Za to vajo ni potrebno izdelati porocila.



