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2.4.1 std_logic
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library IEEE;
use IEEE.std_logic.all;
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architecture 7—%77F ¥4 of =T 4T 44 is
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signal A : std_logic;

signal B : std_logic_vector (3 downto 0);
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component IR —FR N
[AR— k3]
end component;
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I A
C <=17;
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C <= Y;
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DX O RIEFREEEMHETHLH, UTOFTERN 7Y v 770y 7Ok ThH,

library IEEE;
use IEEE.std_logic_1164.all;
entity DFF is
port( CLK, D :in std_logic;
Q -out std_logic);
end DFF;

architecture RTL of DFF is
begin l CLK O &gtaR

process (CLK) begin SNH ER Y =y DOk
l (LT D OEIX CLK=0"12¢ %)
iIf (CLK’event and CLK=1") then

Q <= D; < AT —% D &= QIZfRA
end if;
end process;
end RTL;
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“RESET” %Zitahd 5, iUty MICLK L LIS, Eitd DFF
OFLal (ZF8 S Y & > F &2 ANTZFERIZLLFO@EY Th 5,

library IEEE;
use IEEE.std_logic_1164.all;
entity DFF is
port( CLK, D, RESET :in std_logic;
Q »out std_logic);
end DFF;

architecture RTL of DFF is
begin l CLK & RESET %tk

process (CLK, RESET) begin

if RESET="1") then < B ) o IRk
(CLK X v #E5)

elsif (CLK’ event and CLK=1") then
Q<= Dy,
end if;
end process;
end RTL,;
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2.14 VHDL IZ X BT A FRUFORERFE

T A RRUFITIINL OO R FIER S D0, b EENRFEE LTL,
FREEXT G & 72 DA BKIZEINT 2 E 5 OE L R ZE SR T L ITHRETH L WD
FETHDH, MOFLRHFEE LTET—2 7 7 A v EHWERIRS 7 0 77 A
EPARRUN Y WA SR

T2 77 ANERWCRLRIL, C SR I I VI EiET, T A
h e RXRTEZEERST DT T T LEZERTHRELT, 7T—F 7741 (TF
ARNT7AN) BEFELTEBL, TOTFANET 7 ®AT 552 TEXTIO /8
VT —=T N5,

a7 T A7tk L VHDL O#ESCEFIAT % K1 TH 5, VHDL @ if 3¢,
case . loop X EDOELEZANT T 0 /T AR REZTHZ ik, &
Ralb—yvarETHo L ARETH D,
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V3ialb—varoOilidx MOBEICRRER LT, £IhbyIalb—v
2y LlenWn T 4T 4 BT, =T T 2RO TS, B OREER
CITEST, TV T AT AEEDHDOR—MUITLR LR THLELWVWO T
EPPTICEORREIZT 5, KIZVIalb—ralryS¥ELIb0Ea L R—F b
BEsx LT, AV AZ L ALTHRHT, /ey 7E5IE7n AT LT
RSN 5, 7rE AL, end process £ TIT< &EHIDHD process begin (2
Kb, ORI, 7V AZEKEICHLBIT D &V 80K UEB ORI 24
2L CRER T 5,

T AR F R CRIEOEBEELBESEZY , ROMEEZFF-E-0 15
7Oz wait XEFEHT 5, FHTH2OICERLRTIE R0l vtk
ALY T 4T 4 - URANRHDIEGA, 7 rtAXOF T wait XEHH
THZEIFITE RN EThD, TOFNFLLTIZRT,

Otrv7a4b7 4« URE Otrv74b7 4« UREK
Y PRAY Ay iNVAQIRY > Res

process (A, B) begin process begin

Y<= A and B; Y<= A and B;

end process; — wait _on A,B;
end process;

71t 2P T wait on [Z{iE T HAEEER]

wait on {§%, 575"
wait until 54

wait for MR

wait

X 6. wait SLOFEFE

18



library IEEE;
use IEEE.std_logic_1164.all;

i TAMCTFOLLT 47 HE TR
v BB IR\ B 78

entity TEST_BENCH_HA is

end TEST_BENCH__HA;

architecture SIM_DATA of TEST BENCH_HA is
AVR—FX L NEE

component HALF_ADDER

port (A,B:in std_logic;
S, C:out std logic);
end component;

signal SA, SB, SS, SC :std_logic;
begin

M1 : HALF_ADDER port map ( SA, SB, SS, SC);
v T T4 URXRRL

process vbegin
SA <= ‘0 :wait for B0 ng; = > SAIZ0 % AN T. 50ns
SA <= 1';wait for 50ns; TV ER

end process;

process begin
SB <= ‘'0";wait for 100 ns;
SB <= ‘1";wait for 100 ns;
end process;

end SIM_DATA;

X 7. TARXUFOFLIRH
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BRI RO E LTIE, FHEBARKE B2 R rT57 77400207 4
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NEDAHINT 4 AT LA ITERREIND,
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h_counter €Y a2—/

library I1EEE;
use IEEE.std _logic_1164.all;
use IEEE.std _logic _unsigned.all;

entity v_counter is
port (CLK,RESET,v_en : in std_logic;
count : out std_logic vector(7 downto 0);
v_grant : out std_logic;
v_sync : out std_logic
)

end v_counter;
architecture RTL of v_counter is

signal count_in : std logic_vector(7 downto 0);
signal state,next _state : std _logic vector(l downto 0);

begin
count <= count_in;
state <= next_state;

process(CLK,RESET,state) begin
iT(RESET="1") then
count_in<="00000000";
elsif(CLK"event and CLK="1") then
if(v_en="1") then

if (state ="00") then
if(count_in = "00000100') then
count_in<="00000000";
next state <= "01";
else
count_in<=count_in + "1°7;
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end i1f;
elsift (state="01"") then
if(count_in = "11101111") then
count_in<=""00000000";
next state<="11";
else

count_in<=count_in + "1°7;

end i1f;

elsift (state="11"") then
if(count_in = 00000111') then
count_in <= "00000000";
next state<="10";
else
count_in<=count_in + "1°7;
end i1f;

else
if (count_in = "00000011') then
count_in <= "00000000";
next state <="00";
else
count_in<=count_in + "1°7;
end i1f;

end i1f;
end if;
end i1f;
end process;

process(CLK,RESET,state) begin
iT (state=""00"") then

v_grant<="0"-;
Vv_sync<="1";
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elsift (state="01"") then
v_grant<="1-";
V_sync<="1";

elsift (state="11"") then
v_grant<="0-;
V_sync<="1";

else
v_grant<="0-;
Vv_sync<="0";
end if;

end process;

end RTL;
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library I1EEE;
use IEEE.std _logic_1164.all;
use IEEE.std_logic _unsigned.all;

entity TEST_h_counter is
end TEST h_counter;

architecture stimulus of TEST h counter is

component h_counter is
port (CLK,RESET : in std_logic;
COUNT : out std_logic_vector (8 downto 0);
h_sync : out std_logic_vector;
v_en : out std _logic;
h_grant : out std _logic

end component;

signal CLK,RESET,h_sync,v_en,h_grant : std_logic;
signal COUNT : std_logic_vector (8 downto 0);
--signal state,next_state : std _logic_vector(l downto 0);

begin
UO : h_counter port map (CLK=>CLK
,RESET=>RESET, count=>count,
h_sync=>h_sync,v_en=>v_en,
h_grant=>h_grant
)

process begin

CLK <= "1";
wait for 10ns;
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CLK <= "0%;
wait for 10ns;
end process;

process begin
RESET <="1";
wait for 50ns;
RESET <="0";
wait for 50ns;
wait;

end process;

end stimulus;
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library I1EEE;
use IEEE.std _logic_1164.all;
use IEEE.std_logic _unsigned.all;

entity v_counter is
port (CLK,RESET,v_en : in std_logic;
count : out std_logic vector(7 downto 0);
v_grant : out std _logic;
v_sync : out std_logic
)

end v_counter;
architecture RTL of v_counter is

signal count_in : std logic_vector(7 downto 0);
signal state,next_state : std _logic vector(l downto 0);

begin
count <= count_in;
state <= next_state;

process(CLK,RESET,state) begin
if(RESET="1") then
count_in<="00000000";
elsif(CLK"event and CLK="1") then
if(v_en="1") then

if (state ="00") then
if(count_in = 00000100') then
count_in<="00000000";
next state <= "01";
else
count_in<=count_in + "1°7;
end if;
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elsift (state="01"") then
if(count_in = "11101111") then
count_in<="00000000";
next state<="11";
else
count_in<=count_in + "1°7;
end if;

elsift (state="11") then
if(count_in = 00000111'") then
count_in <= "00000000";
next state<="10";
else
count_in<=count_in + "1°7;
end if;

else
if (count_in = "00000011") then
count_in <= "00000000";
next state <="00";
else
count_in<=count_in + "1°7;

end i1f;
end i1f;
end i1f;
end if;

end process;

process(CLK,RESET,state) begin
if (state="00"") then

v_grant<="0-;
Vv_sync<="1";
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elsift (state="01"") then
v_grant<="1-";
V_sync<="1";

elsift (state="11"") then
v_grant<="0-;
V_sync<="1";

else
v_grant<="0-;
Vv_sync<="0";
end if;

end process;

end RTL;
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library I1EEE;
use IEEE.std _logic_1164.all;
use IEEE.std_logic _unsigned.all;

entity TEST_v_counter is
end TEST v_counter;

architecture stimulus of TEST v_counter 1is

component v_counter is
port (CLK,RESET,v_en : in std_logic;
COUNT : out std_logic_vector (7 downto 0);
v_grant : out std _logic;
v_sync : out std _logic

)

end component;
constant CLK CYCLE : Time :=100ns;
signal CLK,RESET,v_sync,v_en,v_grant : std_logic;
signal COUNT_IN :std_logic _vector (7 downto 0);
--signal state,next_state : std _logic_vector(l downto 0);
begin

UO : v_counter port map (CLK=>CLK

,RESET=>RESET , COUNT=>COUNT__IN,

v_en=>v_en,Vv_grant=>v_grant,v_sync=>Vv_sync

process begin
CLK <= "1°%;
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wait for 10ns;

CLK <= "0";

wait for 10ns;
end process;

process begin
RESET <= "1°7;
wait for 50ns;
RESET <= "0";
v_en <="1%;
wait for 50ns;

wait ;

end process;

end stimulus;
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