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Process (A,B)
Begin
If (A<B) then
Less «— ‘17;
Equal « ‘17;
Grater «— ‘0’;
Else
Less «— ‘0’;
Equal < ‘0’;
Greater «— ‘1°;
End if;
End process;
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entity q is
Prot(data _in: in std_ logic
clock: in std_ logic;
data _ out: out std_ logic;

end q;

arachitecture behave of q is
Begin
Process (data _in, clock)
Begin
If (clock="'1" and clock'event) then
data _ out <= data _in;

end if;

End process

End behv;
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signal state: std_logic;
signal input: std_logic_vector(1 downto 0)
begin
input <= a&b;
p:process(clock,reset) 1s
begin
if(reset="1")then;
state <="0’;
elsif(rising_edge(clock)) then
case(input)is
when”117=>
state <= not state;
when 7107=>
state <="1";
when 7017=>
state <="0";
when others =>
null;
end case;
end if;
end process;
Q <= state
Qbar <= not state
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Variable: A bit _ vector :="101001";
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library ieee;
use leee.std logic 1164.all;
use ieee.std logic_arith.all;
use ieee.std_logic unsignped.all:;
use work.constant_lib.all;

entity alu is

port { num_A: in std logic vector(lS downto ()
num_B: in std logic vector (1t downte 0);
jpsign: in std logic;
ALls: in std logic wvector {1l downto ();
aLUz: out std legic;
ALUout: out std_logic _vector (15 downto 0});
end alu;

architecture behv of alu is
signal alu tmp: std logic vector (15 downtc 0};
begin
process(num“A, num_B, ALT=)
begin
case ALUs is
when "a0" => alu tmp <= num A;
when "Q1" => alu tmp <= num B;
when "10" => alu tmp <= pum A+ num B;
when "11" => alu_tmp <= num A - num B;
when others => B -
end case;
end process;
process {jpsign, alu tmp)
begin
if {jpsign = '1' and alu tmp = ZERC) then
ALUz <= '1';
else ALUz <= '0"';
end if;
end process;
AlLUout <= alu_tmp;

end behwv;
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entity oa is

pore{ ==in: in std_logic_vector (15 downto 0);
woxld: in std_  legic:
dir_addr: out std logic vector (15 downtc 0);
melk 2 out std_logic_vector(l3 downto 0}
1:

and e ;

architecture behv af == is
begin
process { *=1d, ==in]
begin
if ==ld = "1' then
wx Ot <8 Dxing
dir addr <= "00000000" & ==in(7 downto Q) ;
end if:
end process;
end behv;

s g - - e o

Tlaw! 40 35 plas ouilS Caogd ) 4ol o axlad —YY
Process (10, I1, 12 ,sel
begin
case sel is
when "00" => 0 <Iy;
when "01" =>0 <1;;
when "10" =>0<I, ;
when "11" =>0 < Is;
when others =>
end case;

end process ;
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architecture test is
signal state: std_logic;
signal input: std_logic_vector(1 downto Q)
begin
input <= a&b;
p:process(clock,reset) is
begin
if(reset="1")then;
state <='0";
elsif(rising_edge(clock)) then
case(input)is
when "11" =>
state <= not state;
when "10" =>
state <="1";
when "01" =>
state <="0";
when others =>
null;
end case;
end if;
end process;
Q <= state

Qbar <= not state

S 90 oddyles - ¥ oM ls J-K .Y oM ols R-S .Y e gs ols )

So9i oolitunl ylg7 o VHDL [zl plus o 45 a5 antad ¥

IF a>b then
retum a,
else
retumb;,
end if ;
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ARCHITECTURE ram OF ram4 IS
TY PE vector _array IS ARRAY (0TO words —1)OF
STD _LOGIC _VECTOR (bits -1 DOWNTO 0);
SIGNAL memory wector _array;

BEGIN
PROCESS (CLK, wr _ena)
BEGIN
IF wr _ena ='0THEN
bidir <= memory (addr );
ELSE
bidir <=(OTHERS =>'Z");
IF (clk 'EVENT AND CLK ='1'YTHEN
memory (addr ) <=bidir;
END IF;
END IF;
END PROCESS;
END ram;
aals,s oo RAM ¥ s b 95 9,5 | (589,905,385 LRAM
Gial) S g o ST -F Lixe 79,5 3 $09,5 L RAM - ¥
CaBl o a3 Bl il 13 KB 10
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LIBBARY IEEE;
VEE IEEE.mt3 Logile 1164 RLL;

ERTITY delay llne IS
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LIBRARY ieee ;

USE ieee.std_logic_1164.all ;

ENTITY Test IS
PORT { w : IN STD_LOGIC_VECTOR{1 DOWNTO 0} ;
y : OUT STD_LOGIC_VECTOR(0 TO 3) ) ;

END Test;

ARCHITECTURE Behavior OF Test IS
BEGIN
WITH W SELECT
y <= “1000" WHEN “00",
“0100" WHEN “01",
“0010" WHEN “10",
“0001" WHEN “11",
“0000" WHEN OTHERS ;

END Behavior;

Var¥ sl e S - Fat s S -
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ARCHITECTURE ram OF ramd IS

TY PE vector _array IS ARRAY (0TO words —1)OF
STD _LOGIC _VECTOR (bits =1 DOWNTO 0);

SIGNAL memory wector _array;
BEGIN

PROCESS (CLK , wr _ena)
BEGIN
IF wr _ena="0"THEN
bidir <= memory (addr);
ELSE
bidir <=(OTHERS =>'Z"),
IF (clk 'EVENT AND CLK ='UYTHEN
memory (addr) <= bidir;
END IF;
END IF;
END PROCESS;
END ram;

le)ajaRAM Y &)Josa@s)}/des)solf);\fL;RAM A

(H‘)wélj-’ )LM-' )&MT ¥ ‘)'.?u @5}556‘>5)5L.’RAM Y

fass’ Q! ) oo 435 ) wyle wazgi LYY
Variable: A bit _ vector :=”7101001”;

Asla2 =7
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type MYARR 8x 4 is arvay (8 downto 1,0 to 3)of boolean;
type MYARR1 is array (-2 to 4)of integer;

MYARR1" left returns ;7!

MYARRI1' right returns . 7

MYARRI1" high returns . 7

MYARRI1" reverse range returns . 7
4 downto -2,4.,4,8 -V 4 downto -2,4,4, -2
8 downto 1,4,-2,4 - 8 downto 1,4,4, 8 ¥
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LIBRARY IEEE;
USE IEEE .Std logic 1164.ALL;
ENTTY delay line IS
PORT (a:IN std logic;
b :OUT std logic);
END delay line;
ARCHITECTURE delay line OF delay line IS
BEGIN
b <=TRANSPORT a AFTER 20 ns;
END delay line;

&—I::.‘:’—n
Dy
A
B
Time
¢ 9 20 k) 4 50
a3 Ll gbye Y Just o6 asl s Y. )
TS VS PN % L R JEs! b asl gy Y
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library ieee:;
use ieee.std logic 1164.all;

o S i o o S i o

entity ¥MAX is

port{ x: in std logic;
y: in std_logic;
F: cut std_logic

e e . e S S N B R S S S S S o
= 4

architecture behwvl of i
feain ARK 38
process (x, ¥y}
begin
-— compare to truth table
if (x='1" and y='1"}) then

F <= '0';
else

F <= 11";
end if;

end process;
end behvl;
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ARCHITECTURE ram OF ram4 IS
TYPE vector array IS ARRAY (0TO words —1)OF
STD LOGIC VECTOR (bits —1 DOWNTO 0);
SIGNAL memory vector array,
BEGIN
PROCESS (CLK , wr _ena)
BEGIN
IFwr _ena="0"THEN
bidir <= memory (addr);
ELSE
bidir <= (OTHERS =>'7Z");
IF (clk '"EVENT AND CLK ="\"THEN
memory (addr) <= bidir;
END IF;
END IF;
END PROCESS,
END ram;

MK)$5JRAM Y 43,!053@5)?/635)50l§).\beAM A

Geoah) o g sl sl ¥ lixe (29,5 9 s09,5 LRAM ¥

Sl ay 35 plas & baipo y ) oy —1A

Dbl (o0 Sawgw 50 Jlgm ol 4 b po a0l p

s 1F als A LRAM Y s A s g L(RAM

s V8 ads A LROM ¥ s A ads 18 LROM ¥

fans Qlil 1) o 435 ) e aazgi b -1
Variable: A bit _ vector :="101001";

Asll2 =?
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N 17 514 i

words:
PORT
addr:
bidir:

LIBRARY ieee;
USE ieee.std logic 1164.all;
ENTITY aaa Is

GENERIC ( bits: INTEGER := B;

INTEGER := 16)
( clk, wr_ena: IN STD_LOGIC;
IN INTEGER RANGE 0 To words-1;

INouT sTnilLoGlc_vEcloR (bits-1 DCWNTO 0));

ARCHITECTURE bbb of aaa Is

TYPE vector array IS ARRAY (0 TO words-1) OF

STD_LOGIC_VECTOR (bits-1 DOWNTO O0) ;

SIGNAL memory: vector_ array;
BEGIN
PROCESS (Clk, wr_ena)

BEGIN

If (wr_ena='0') THEN
bidir <= memory (addr) ;

ELSE
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ENE I
END PROCES

END bbb;
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bidir <= (OTHERS => 'z');

IF (clk'event AND clk='l') THEN

Memory (array) <= bidir;

END IF;

£;

S;
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entity xx

is

port( xxin: in std logic_vector(l5 downto 0);

)

end xx;

xxld:

in std _logic;

dir addr: out std logic_vector (15 downto 0)

xxout: out std logic_vector (15 downto 0)

architecture behv of xx is

begin

process (xxld, xxin)

begin

if xxld = '1l' then

xxout <= xxin;

dir addr <= "00000000" & IRin(7 downto 0);

end if;

end process;

end behv;
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1Y it amio
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component aaa

port ( clock
rst :1ln
Mre :1ln
Mwe :1ln
Address
Data in

Data out

end Component;

oNyf
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Jlasm o o slow; 5095 (oo 1sb $ w39 O guumid
is

:1n std logic;

std logic;

std logic;

std logic;
:1n std logic_vector (7 downto 0);
:1n std logic_vector (15 downto 0);
:out std _logic_vector (15 downto 0));

signal addr _bus,mdin bus, mdout bus, lnmd bus, rfout bus:

std logic_vector(l5 downto 0);

signal mem_addr: std logic_vector (7 downto 0);
signal RFwa s, RFrla s, RFr2a_s: std _logic_vector (3 downto 0);
signal RFwe s, RFrle s, RFr2e_s: std _logic;
signal ALUs s, RFs_s: std logic_vector(l downto 0);
signal IR1d s, PCld_s, PCinc_s, PCclr s: std logic;
signal Mre s, Mwe_ s, Jjpz_s, oe_s,: std _logic;
begin
mem_addr <= addr bus (7 downto 0);

Unit0: ctrl unit port map(cpu_clk, cpu rst, PCld s,

mdout bus, rfout bus, addr_bus,
immd bus, RFs_s, RFwa_s, RFrla_ s,
RFr2a s, RFwe_s, RFrle s, Rfr2e s,

Jpz_s, ALU s, Mre s, Mwe_ s, 0o_s);

unitl: datapath port map(cpu clk, cpu rst, immd bus,

1Y 511 axio
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mdout bus, RFs_s, RFwa_s, RFrla s,

RFr2a s, RFwe_s, RFrle s, RFr2e s,
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Jpz_s, ALU s, oe_s, PCld s,
rfout buS, mdin bus, cpu_output);
Unit2: port map(cpu_clk, cpu rst, MRE S,

Mwe s, mem addr, mdin bus, mdout bus);
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Entity wooooox LB

port{ x: in std _legicy
y: in std_logic;
F: out std logic

. T ——————— ————— T —— i —f——— ;T

architecture behvl of xocooox is
begin
process(x, ¥}
begin
~= pompare ta truth table
if [%='0" and y="0"}) then

F <= 71%;
alse
F <= 707
end if;

end process;
end behvl;

39,9 95 AND ¥ 39,935 OR .Y 355 5o NOR .Y 39,9 5> NAND 0

(S (o0 Jolf uomo job ar () 305 alosr 4 35 plas’ Y
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entity q is
Prot(data _ in: in std_ logic
clock: in std_ logic;
data _ out: out std_ logic;

end q;
arachitecture behave of q is
Begin
Process (data _ in, clock)
Begin

If (clock="1' and clock'event) then
data _ out <= data _ in;
end if;

End process
End behv;
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ERtity  oooonoM i

port{ numl, numZ: in std_logic wvector{l downto O):
pradust: ouk stdnlogic_vactnr £3 downto 4)];

&n‘d T

gxrchitecturs bahy of WEOEEH i=

bagin

procass (numl, nume)
vayiakble puml_reg: atd leogic wvector(Z downta O0);
variable product_rag: std logic vector(s downto 01
badan
nwml_reg i= '0° & numi;
product_reg := "(Q000™ & numz2;
--use variables deolng computatlaon
--algorithm iz te repsat shifting/adding
for 4 in 1 to 2 loop
if praduct_reg{0}="1" then
product_regi(S downto 3):= product reg{S downte 3)
+ numl _regi{? downto 0)
and if;
product_ reg (5 downta 0):e'' § produst rag(s downts 1)
end loop: B
—azsign the result of computation back to output signal
product <= product_regl3 downko 90);
md process;
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ARCHITECTURE p IS
TYPE vector_array IS ARRAY (0 TO words-1) OF STD_LOGIC_VECTOR (bits-1
DOWNTO 0);
ONSTANT memory: vector_array := (''10000000",
""01000000",
""00100000",
""00010000",
""00001000",
""00000100",
""00000010",
00000001,
10000000 );
BEGIN
Process (Enable, Read, Addr)
Begin
If Enable = ‘1’ then
if ( Read = ‘1’) then
Data <= memory ( addr ) ;
else Data <= “zz7777727” ;
end if ;
else Data <= “zzz777777” ;
end if ;
end process ;
end ;
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LIBRARY ieee ;

USE ieee.std_logic_1164.all ;

ENTITY Test IS
PORT (w : IN STD_LOGIC_VECTOR(1 DOWNTO 0) ;
y : OUT STD_LOGIC_VECTOR(0TO 3) ) ;

END Test;

ARCHITECTURE Behavior OF Test IS
BEGIN
WITH W SELECT
y <= “1000" WHEN “00",
“0100" WHEN “01",
“0010" WHEN “10",
“0001" WHEN “11",

“0000" WHEN OTHERS ;
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Entity ~bcde€eiFoah is
port ( x, y : imn bit;

5, CO: out bit):
end &b cdegal 7

architecture structural of ¥ Sdegsn is
—— Declarations
component AWD2Z
port (inl, in2: in std _Jlogic?

cutl: out std_ logic);
end component:;

component XCRZ2
port (inl, in2: in std_logic:
cutl: out std_logic):

aend componeant;

begin

—— Component instantiations statements
U0: XORZ2 port map ((x, ¥, S}
Ul: ANDZ port map (X, Y. O} 7

end structural:;

- 0433S paa add (5 UALw Buus 93 .8
OIS ey A (i Ao 93
0aS aaa alald cwaid Buo gl
oas aaa alad (5 )UAlu Buwo gi .o

¢owdVHDL g ju s puiae jad awulid aiu )8 plas . vy
gate—input .4 My_gatey .z X Voo

Xyl
WS (oo JolS paio el s g dded 43S alus )
OlSol (olijlack g1 g3 (aa Jaual g Cocal juda (Sl adiewa v o v e vr £ Y as La oula 3 ool 930 (pus JaaadVHDL 45 59
.............. gy
Sl - pless Lo Laas - Ggldie . A
Sy = Gl Bilsl o sl -

Asrl -y Soscal a3 38 aluS 9539, ygheus dauis WlLA= VeV eV dSuiygo ju VY
C\a.u.j.}‘}..ﬂ.i.a‘)‘g&.ud.g Asll ¥ . s
Asrly AR R RN 3

AW VY asie

ARe pgd Jlues



owgy awds g lils ol oy s Suinpisl) ailigles T lig aglils

i . . v \11 7
Sy g]g.? b 0)99 (> J‘g_m Adgs :9.[4[: s oLt :::\\ F/%
s vl “s www.pnueb.com ¥ 7N
o G I ST T st
awlsS,
O 5Pupd YO gt 1w Dl Jhous gl jlie S5 65 b sgup pli
Foiupl 5o o gl (40aB3) el o VIV OY VY= (paaz) 1531 b 08 8 [ s 43
! e 231 o3l (VS 2 lguw gy 5

iy (50 dbo ga yo 5 gheusy] A b gi Sl S plas Y
s pNEXE LEXIE ) ghons S ds B 9 guli (00 )y gy jglas g 9 1 ;S5 Jo ,utiBasic LOOD ) giuus .M
wagelt (oo oS5 a0 g3 Sy o el S8H IS (0 gy i 1y IST Lo pBLOOD ) gras
WIS o0 4l 52 100D Jals oy gis ouilaadls JWall | gicn g
B3,8 oo ouliieal M gie Jaadl gicus (suland 4 ,Se (sl yal s1,sWhile Loop | giuus .o
38 o JolS pranio jgbo dul) ) dlen 43S alas ¥
Ll lale o daulas Gga Gl g3eun HI () de gans Sl 9 Sl s o aladl (g yu ) gheus (5 peu S Jobdi

c..'l:t - aalaslis o gy walaaslis Al

A - gl N

CuaS oo Jao (5,8 Oy geany daaiS alas juyus. 10
Entity test) is
Prot(d _ in: in std_ logic_ vector (Vdownto*);
En: in std_ logic;

d_ out std_ logic_ vector (Vdownto*));
End test);
Arachitecture behavior of test) is
Begin Process (d_ in, en)

Begin

If en=“V’ then
d_out<=d_in;
Else
d_out <=*“zz27772777" ;
Endif;
End processEnd behavior;
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architecture test is
signal state: std_logic;
signal input: std_logic_vector(} downto
begin
input <= a&b;
p:process(clock,reset) is
begin
if(reset=""")then;
state <="+";
elsif(rising_edge(clock)) then
case(input)is
when” ¥ Y7’=>
state <= not state;
when Y +’=>
state <="1’;
when *”’« Y7’=>
state <="+";
when others =>
null;
end case;
end if;
end process;
Q <= state;
Qbar <= not state;
End behv;
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architecture BEHAVIOR of MEALY is
type STATE_TYPE is (S0, Sl1l, S2, S3}:
signal CURRENT _STATE, NEXT_STATE: STATE_TYPE;

o ————————————_———————————————— i —— o —————————————————— . —— i ——————— —— -

—=- Process to hold combinational logic.
COMBIN: process (CURRENT_STATE, X)
begin
case CURRENT_STATE is
when S0 =>

if X = ''0°' then
2 <= 'Q';
NEXT_STATE <= S0;
alse
7 <= tls’.
NEXT_ STATE <= S2
end if;
when S1 =>
if X = 'Q0' then
Z <= 'Q*;
NEXT_STATE <= S0;
else
Z <= '0°;
NEXT_STATE <= $2;
end if;
when 52 =>
if X = 'g' then
z<- lll;
NEXT_ STATE <= S2;
else
2 <= '0°';
NEXT_ STATE <= S3;
end if;
when S3 =>
if X = '0' then
Z <= '0';
NEXT_STATE <= S§3;
else
Z <m '1°;
NEXT_STATE <= S1;
end if;

end case;

end process COMBIN:;

——- Process to hold synchronous elements (flip~flops)

SYNCH: process

begin
wait until CLOCK'event and CLOCK = *1°';
CURRENT_STATE <= NEXT_STATE;

end process SYNCH;

end BEHAVICR;
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ARCHITECTURE test IS
TYPE vector_array IS ARRAY (» TO words-y) OF
STD_LOGIC_VECTOR  (bits—y DOWNTO -« ):
CONSTANT memory: vector_array :== ((Yeseessse’
A PR
O D
AR
R D
TevraeYaa
Teeevrayal
Teerrreny

" "
\0000000 )f

BEGIN
Process (Enable. Read. Addr)
Begin
If Enable = ‘y’ then
if (Read = ‘y’) then
Data <= memory (addr )
else Data <= “zzzz7777"

end if ¢

else Data <= “zzzz7777" ¢

endif ¢  end process ¢

end ¢
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library ieee !

use ieee.std_logic_3164.allr;
use icee.std logic_unsigned.all:

entity ewaeadeée is
generic(n: natural :=2):
port ( clock: in std_logic;
clear: in std logic:s
tes . in std logics
Q: out std_ logic_vector (n—-1 downto 0O}

) 5
end L \ywede
architecture behv of osbcdz is
signal Pre Q: std_logic_vector (n-1 downto 0):;
begin
—-- behavior describe the o%<da
process (clock, =ttt , clear)

begin
if clear = '"1"' then
Pre Q <= Pre_Q - Pre_ Qs
elsif (clock='1T'" and clock’event) then
if €test = *1' then

Pre Q@ <= Pre O + 1;
end 1if;
end if:;
end process;
—-— concurrent assignment statement
Q <= Pre_ Q;
end benvwv:
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use IEEE.std-_logic_-_\YYi¢.all;
use IEEE.std_-logic—_arith.all;
use IEEE.std-_logic—_unsigned.all;

entity abc is

port ( rst, sline:
load , resule:

downto a );

in std_-logic;

in std -logic—_ vector( Y
output: out std-_logic-

_vector( Y downto a );

end abc;

architect.ure efghiG of

begin

process( rst, sline,
begin

if( rst = "Y' ) then
output <= "erveay

elsif sltna = '+') then
output<= load;

else

output <= result;

end if;

end process;
end efghig;

WOV, A

abc is

load, result)

——do nothing
——load inputs

—— load results
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library ieee:;

use ieee.std_logic_1l164.all;

use ieee.std_logic_arith.all;
use ieee.std_logic_unsigned.all:;
use work.constant_lib.all;

entity alu is

port { num_A: in std_logic_vector(l5 downto 0);
num_B: in std_logic_vector (15 downto 0);
jpsign: in std_logic:

ALUs: in std_logic_vector(l downto 0);

ALUz: out std_logic;

ALUout: out std_logic_vector (15 downto 0));
end alu;

- ————— —— — — — ———— —— o o T o o o o e W —— - —— iy - - — - "

architecture behv of alu is
signal alu_tmp: std_logic_vector (15 downto 0);

begin
process (num_A, num_B, ALUs)
begin
case ALUs is
when "00" => alu_tmp <= num_A;
when “01" => alu_tmp <= num_B;
when "10" => alu_tmp <= num_A + num_B:
when "11" => alu_tmp <= num_A - num_B;
when otherxs =>
end case;
engd process;
process (jpsign, alu_tmp)
begin
if (jpsign = '1l' and alu_tmp = ZERO) then
ALUz <= '1';
else ALUz <= '0';
end if;
end process;
ALUout <= alu_tmp:;
end behv;
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Architecture
Signal x,y : std_logic;
Begin
x<= A and B;
Y<= (not A) and (not B);
7Z<=XorY;
END
XNOR . XOR .

NAND .s AND
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entity FUNC is

port ( data_in: in std_logic;
enable: in std_logic;
data_out: out std logic

);

end FUNC;

architecture behv of FUNC is
begin

process (data_in, enable)
begin
if (enable='l') then
—— no clock signal here
data_out <= data_in;
end if;
end process;

end behv;
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entity FUNC_ent is
port ( X:
y: in std_logic;
F: out std_logic
);
end XNOR_ent;

in std_logic;

architecture behvl of FUNC_ent is
begin

process (x, y)
begin
—— compare to truth table

if (x/=y) then
F <= '0";
else
F <= lll;
end if;
end process;

end behvl;
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procedure addu {(a, b: in word32:;
result: out word32;
overflow: out Boolean ) is
variable sum: word32:
variable carry: bit := ‘Q";
begin
for index in sum’reverse_range loop
sum (index) :=a(index) xor b (index) xor carry;
carry:!=(a(index) and b {index) }
or (carry and (a(index) xor b{indezx) ) 1
end loop;
result:=sum;
overflow:=carry = “1';
end procedure addu;

5o i cuyns boolian e, ym w VI 5 sl sas iy word 32 o, 5m o next—PC [ PC & 5,50 40
Concal cauyo alaS el ye 0y ool Slsal 58

addu (PC , next — PC, X "0001000F",Vf); .

addu (PC, X "0001000F" ,next —PC ,Vf); .

addu (PC, Vf . X"01234567",Vf); .
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process (data in, enable)
begin
if {enable='1") then
--no ¢lock signal here
data_out <= data in;
end 1f;
end process;
énd hehv;
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library icaee;
use leee.std logic _1164.all;

port {(clock, A ,B reset: in std _logic;
Qbaxr: cut std logic) ;s

architecture bheh~w
—— define the useful signals here
signal state: std logic;
signal input: std logic wector{l downto
begin
—— combine inputs intce wvector
input <=a &B
P process {(clock, reset) is
begin
if (reset='1') then
state <= 'Q°';
elsif (rising edge(clock)) then
—— compare to the truth takle
case (input) is
when 11" =>
state <= not state;
when "10" =>
state <= "1°';
when Y0l =>
state <= '0°';
when others ==
null;
end case;
end if;
end process;
—— concurrent sSstatements
QO <= state;
Qbar <= not stater
end behwv;
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entity example is
......... (delay:time:= 10 ns);
port (a,b: in Std_logic ;
c: out Std_logic);

end ;
architecture(o generic(.a)!
procedure( process (»
§5 ¢ oslarl Jq\yo,a VHDL )\.O-L_-' r\u\g BEISS) &S aakas-v
if a>b then
return a;
else
return b;
end if;
generic(o process (3
procedure( function (-
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architecture dataflow of xmodule is

begin
f <= w0 WHEN s="00" else
w1l WHEN s="01" else
w2 WHEN s="10" else
w3 WHEN s="11" else
"77",
END dataflow ;

S Al 6o 6 Ny @ s (o S Al (B

Sl Jle (2,5 Q) 95L 15 e ) Pl adad dz B pne ) S ankd-vf
architecture behavioral of xmodule is
signal qt :STD_LOGIC_VECTOR(7 downto 0);
begin
process(clk)
begin
if (clk="0'and clk'event) then
gt<=qt(6 to 0)&din;
end if;
end process;
q<=qt;
end behavioral;
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10 20 30 40 50 60 ns

B1<=A after 10ns;
B2<= transport A after 10ns;
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ENTITY inverter IS

PORT (a: IN STD_LOGIC; b: OUT STD_LOGIC);

END inverter;

ENTITY nand_2 IS

PORT (a, b: IN STD_LOGIC; c: OUT STD_LOGIC);

END nand_2;

ENTITY nand_3 IS

PORT (a, b, c: IN STD_LOGIC; d: OUT STD_LOGIC);
END nand_3;
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Process (x,y)

begin
If (x= ‘0’ and y= ‘0’) then
F<="‘1";

else
F <=0’;
end if;
end process;
NAND .l
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architecture behvl1
begin
Process(x,y)
begin
If (x/=y) then
F <= 0’;
else
F<="1";
end if;
end process
end behvl;

architecture behv3 .o architecture behv2 ._all

begin begin
F<=xnory; F<=xxory;
end behv2; end behv3;

architecture behv5 .o architecture behv4 N
Begin Begin
F<=x AND Y; F <=x xnor y;
End behv5; End behv4;

FuS o Jue (5,188, @ pemn 1 43K Al 55 oS04

entity testl is
prot(d _ in: in std_ logic_ vector (7 downto 0);
pn: in std_ logic;
d_ out: std_ logic_ vector (7 downto 0));
end testl;
architecture behavior of testl is
begin
Process (d_ in, en)
begin
if en= ‘1’ then
d _out<=d_ in;
else
d_out <= “zzz7777277” ;
endif;
end process;
end behavior;

_)..\Sfd .3
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process (a,b)
begin
if (A<B) then
less <= ‘17;
equal <= ‘0’;
grater <= ‘0’;
else
less <= ‘0’;
equal <= ‘0’;
greater <= ‘1’;
end if;
end process;

AEGAU@A‘JBJAQJJ?GJMU&;
.fJ..\S;‘.A" s}
Sl Lle 43S 1S ¥
ols s s greset wule
il S Jls b s Jlas Wl o (JgoiS YU o
Aiieaa 358 slaslae Bl e saislad 5 R da QOB uls

Al als s ga s BI85 oo 5oy e ps s Lo alla Cile o

A o s g 1 S 4 ) 4oy 4kl LYY

signal state: std_logic;
signal input: std_logic_vector(1 downto Obegin) ;
input<= a & b;
p: process (clock ,reset)is
begin
if(reset="1")then;
state <="0’;
elsif (rising _ edge (clock)) then
case(input)is
when”117=>
state <= not state;
when ”107=>
state <="1";
when 7017=>
state <="0’;
when others =>
null;
end case;
end if;
end process;
Q <= state;
Qbar <= not state;
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BEGIN
Process (Enable , Read , Addr)
Begin
If Enable = ‘1’ then
if (Read = ‘1”) then
Data <= memory (addr) ;
else Data <= “zzzzz777” ;
end if ;
else Data <= “zzzzzz77” ;
end if ;
end process ;
¥ walk,s s RAM o sk g0 gasa /sus,s K, LRAM Al

“};A@JJ.;(SJJJJL}RAM.J @&‘FB&‘L‘&SL&G

o s 413X aluS LYY
50 A Bl st L€ oS 5 281s 5o JoES aaly b3 IR 5 PC o, .l
ol sage il e Jlael diuls 5 i Hlu 5y LIS aaly .o
vl 8350053585 slal sl S sla JUSaw saui€u 55 ( Control Unit) i€ jias ¢
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Process( 10 ,I1 ,12, I3, sel )
begin
case sel is
when “00” =>Q <=10;
when “01” =>Q <=11;
when “10” => Q <= 12;
when “11” => Q <=13.
when others =>
end case;
end process ;

oSl b
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