Cvicenie 5
Jednoduché sekven¢éné obvody
Zadanie:
Odsimulujte (a vyskuSajte na doske) klopné obvody typu D a JK.

Vypisy kédov:
Jednoduchy D klopny obvod:

£ Quartus II - D:/ =--fPLO_2008/cv3_ko/DKD_BASIC/DKO_BASIC - DKO_BASIC - [DKO_BASIC.vhd]

File Edit Wiew Project Processing Tools  Window
@ 1 —-— Jednoduchy I klopny obwvod
2 libhrary ieee;
i 3 use ieee.std logic 1164.all:
4
5 Eentity DEO_BASIC is
6  HEport|
7 D i in std logicy
g CLE : in std logiec:
w7, g Q : out std logie);
% 10 end DEO_BASIC;
05| 1
1z Earchitecture arch of DEO BASIC is
13
T 14 Ehegin
268 b 15 E process(CLE) —- v zatvorke zoznam sSignalov, ktorych zZmena spusti process
— 16 hegin
. 17 -— citlivost na nabeznu hranu hodinoveho signalu
= = 18 = if (rising_edge (CLE)) then -- syntax if/esle
19 Q<= D; —-— priradenie
20 end if; -- syntax if/esle
21 end process:
22 end arch;
S ! ?
Ready L

Test bench:

0_2008/cv3_ko/DKO_BASIC/DKO_BASIC - DKO_BASIC - [stim_DKO_BA..

File Edit Yiew Project Processing Tools
@ 1 library ieee;
2 use ieee.std logic 1164.all;
dh 3
b 4 HEentity stim DRO BA3IC is
i 5 end stim DKO BASIC:
[
7 Earchitecture stim of stim DEO BASIC is
8 Ecomponent DREO _BASIC is
=] E port|
10 n i in std logie:
A 11 CLK : in std logic;
% 1z Q : out std logie):
= 13 end component;
A 14
% 15 Signal D_stim, CLE_stim i ostd_logic := '0';
16 Zignal Q_out 1 ostd_logic;
m 17
13 begin
ﬁ 13
20 the DRO _BASIC: DEO_BASIC port map (D_stim, CLE_stim, Q out);
21
Sg; 22 CLE stim <= not CLE_stim after 50ns; -- generovanie hodin, perioda 100ns
ab 23
24 E stimulus: process
25 begin
— 28 D_stim <= '0'; wait for 70ns;
27 D _stim <= '1'; wait for 70Ons;
= 28 D_stim <= '0'; wait for 70ns:
Cr ) G D _stim <= '1'; wait for 70ns;
- 30 D_stim <= '0'; wait for 70ns:
31 D _stim <= '1'; wait for 70ns;
3z D_stim <= '0'; wait for 70ns;
33 D _stim <= '1'; wait;
34 end process stimulus;
a5 end stim;
< | >
Ready Li




Funk¢né imulécia:

wave - default

File Edit Wiew Insert Format Tools  Window
=y =F=5
R X e |

Curgor 1 i I
o

| 0 ps to 657932 ps

| Mow: 1 us  Delta: 1

D klopny obvod s asynchronnym resetom:

VYUKA =--/PLO_2008/cv3_ko/DKO_RESET/DKO_RESET - DKO_RESET - [DKO_R, r @ E

File Edit ‘iew Project Processing Tools  Window
@ 1 —— I klopny obvod s asynchronnym resetom
Z library ieee;
& o7 & use iese.std logic 1le64.all;
4
5 Eentity DEO REJET i=
6 BEporti
7 il : in std logic:
g CLE : in std_logic;
= R i oin std logic;
i0 Q0 : out std logic);
11 end DED REZET:
1z
13 Earchitecture arch of DEO RESET is
267 e
6g b 15 Ehegin
| — 16 B process(R,CLE) -- v zatvorke zoznam sSignalov, ktorych zmena spusti process
17 hegin
= 2 15 —-— realizacia asynchronneho resetu
15 = if (R = '0') then -— syntax iffesle
20 Q <= 'o':
21 —-— gitlivost na nsbeznu hranu hodinoveho signalu
ZZ = elsif (rising edge (CLE)] then -- syntax if/esle
23 Q <= Dy —-— priradenie
24 end if; -- ayntax if/esle
25 end process;
26 end arch;
4 ?
Far Help, press F1 Ln 1, ol 34

Funk¢na simulacia

wave - default

ile  Edit View Insert Format Tools  Window
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JK klopny obvod:

£ Quartus Il - D:/--= PHD =-f--= VYUKA —-/PLO_2008/cv3_ko/JKO/IKO - JKO - [JKO.vhd]

File Edit Yiew Project Processing Tools  Window
@ 1 -— JKE klopny ohwvod
2 library ieee;
4 3 use ieee.std logic 1164.all:
an 4
s 5 Eentity JEO is
6 Eporc|
7 R : in std_logic:
=] J, K in std logic:
=] CLE in std logic;
10 Q : out =std_logic):
A 11 end JKO;
% iz
- 13 Earchitecture arch of JEO i=
A 14
% 15 signal input std_logic_wector
16 signal QI std_logic: -
U] 17
18 Ehegin
o 19
20 input <= J & KE: -
21 Q <= QI; -
) 22
b 23 B process(R,CLE) -- v =zatvorke
24 hegin
25 = if (R = '0') then QI <= '0O'; —-=
— 26 = el=if (rising edge (CLE)) then ——
27 = case input is -
= 235 when "00"  =» QI <= QI; -
L3 29 when "O1™* == QI <= '0';
B 30 when "10" == QI <= '1';
31 when "11" =r QI <= not QI;
32 when others == QI <= QI;
33 end case; -
34 end if;
35 end process;
36 end arch:
hd

JFor Help, press F1

zozhnam =signalow,

(1 downto 0);

interny =signal pre wystup

spojenie dwoch signalow
interny ¥ysStup na vystup entitcy

ktorych zmena sSpusti process
asynchronny reset
EQ spustame hodinasmi

Syntax case
citanie hodnoty interneho signalu

Syntax case

Lnl, Colé

Funk¢né simulacia:

File Edit View Insert Format Tools window
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