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9.1.1 BIFILE
[ 9-1]

LIBRRERY ieee;
USE ieee.std logic 1164.al11;
USE ieee.std logic unsigned.all;
USE ieee.std logic arith.all;
ENTITY multmux IS
PORT (A0, Al. B : IN std logic vector(3 downto 0);
5. 'z IN std logreos
R : OUT std logic wector (7 downto 0});
END multmux;
ARCHITECTURE rtl OF multmux IS
BEGIN
process (A0,Al1,B, s) begin
if(s='0') then R<=A0 * B; else ER<=RAl * B; end if;
end process;
END rtl;
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9.1.1 FIFILE

[{5] 9-2]

ARCHITECTURE rtl OF muxmult IS  --PAE&Fo51o-13HR
signal temp : std logic vector (3 downto 0);

BEGIN

process (A0,241,B, 5) begin
if{s="0") then temp<=A0; else temp<=Al; end if;
R <= temp * B;
end process;
END rtl:
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9.1.2 ZHMAL
[ {5 9-3]

LIBRARY ieee;
USE ieee.std logic 1164.all;
use ieee.std logic unsigned.all;
use dees.std logic arith.g11.
ENTITY multl IS
PORT (clk : in std logic;+
m= = In std_logic_vector{ll downto 0);
mc - out std_loqic_vectOIEEB downtao 0});
END multl;
ARCHITECTURE rtl OF multl IS
signal ta, tb : std logic vector(ll downto 0):
BEGTIN
process (clk) begin
if(clk'event and clk="1"'") then
ta<=ma; tb<="100110111001"; mc<=ta * tb; end if:;
end process;
END ‘¥tl;
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9.1.2 FHEML

[ 9-4]
. ——LL EFElg-3
ARCHITECTURE rtl OF multl IS
signal ta : std logic wvector(ll downto 0);

constant tbh : std logic vector{ll downte 0):="100110111001";
BEGIN
process (clk) begin

if{clk'event and clk='1"'") then ta<=ma; mc<=ta*tb; end if;
end process;
END rtl;
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9.1-3 gigfj”HQ }HIUI:: aD}ﬂDD-+ al}ﬂgl'+'az}ﬂﬂz'+ aj}ﬂgj
[ 5] 9-51

LIBRARY ieee;
USE ieee.std logic 1164.all;
use ieee.std logic unsigned.all;
use ieee.std logic arith.all;
ENTITY pmultadd IS
PORT {a0,al,a2,a3 - in std logic wector{7 downto 0);
bl,bl,b2,b3 : in std logic wvector ({7 downto 0):
yout : out Std_loqic_vectortl5 downto 0} ;
S1EE - dhCETd Togic)
END pmultadd;
ARRCHITECTURE p arch OF pmultadd IS
BEGIN
process (clk) begin
if(clk'event and clk = "1'") then
yout <= ((a0*b0)+(al*bl))+(({a2*b2)+(a3*b3)); end if;
end process;
END p arch:;
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[ {5 9-6]
_ i s 1 1 R
9_1_3 %1 ’f/h clks atart : in atd_logic);
END smultadd;
ARCHITECTUBRE 3 arch OF smultadd IS5
3ignal cnt : 3td logic wector({Z downto 0);
gignal tmpa: tmpk : 3td logic wvector(7 downto 0);
gignal tmp» ytmp : std legic wector (15 downto 0);
BEGIN
tmpa <= al when cnt =
al when cnt =

0 elae
1l el=ae
a2 when cnt = 2 elae
ad when cnt = 3 else al;
tmpb <= bl when cnt = 0 elae
bl when cnt = 1 elae
b2 when cnt = 2 elae
3

b3 when cnt = elae b
tmp <= thpa * tmpb;
process{clk) begin
if{clk'event and clk = '"1') then
if {(start="1") then cnt<="000"; vytmp<={others=>"0");:
elaif (cnt<4) then cnt<=cnt+l; yoop<=ytmp+tomp;
elaif (cnt=4) then vyout<=ytmp;
end if; end if;
end proceas;
END a_arch;
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9.2.1 WHi/K&kBit

[ 5] 9-7] EP3C10 &£ &4 F: LCs=10,REG=0,T=7.748ns.
LIBRARY ieee;
UsSE ieee.5td logic 1164.5115
USE ieee.std logic unsigned.all;
USE ieee.std logic arith.all:
ENTITY ADDERA8 IS5
PORT (A, B : IN std logic vector(7 downto 0};
CLE,CIN : IN Std_ngiC: couTrT : OUT std_loqic;
SoM : CUT std_loqic_vector(? downto 0}):;
END ADDERS
ARCHITECTURE rtl OF ADDERS8 IS5
SIGNAL SUMC,R0,BO : std_loqic_vector(ﬂ downto 0} ;
BEGIN
20<="0'& A ; BO<="0' & B
process (CLE) begin
IF (RISING_EDGE(CLK}} THEN SUMC <= RO+BO+CIN; END IF;
end process;
COUT<=SUMC (8) ; SUM<=SUMC (7 downto 0};
END rtl;
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9.2.1 WHi/K&kBit

[5] 9-8] EP3CI04&E4E%E: CLK=275MHzT=3.63ns, LCs=24, REG=22.
e EE 51 9-7 A
ARCHITECTURE rtl OF ADDERB IS5
SIGNAL SUMC,RS,BS : Std_loqic_vectoriﬂ downto 0);
5IGNAL RABS5,AS5,BS5,TA,TB,S5 : std_loqic_vector{4 downto 0);
BEGIN
A5<="0'& A(3 downto 0}); B5<='0'& B(3 downto 0);
process (CLK) begin
IF ERISING_EDGE(CLK}} THEN
LBS<=RA5+B5+CIN; SUM(3 downto 0)«<=RB5(32 downto 0); END IF;
end process;
process (CLE) begin
IF ERISING_EDGE(CLK}} THEN
S5<=({'0"&A(7 downto 4))+('0'& B (7 downto 4))+ BRB5({4); END IF;
end process;

COUT<=5(4) ; SUM(7 downto 4}<=5(3 downto 0};
END rtl;
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[ 9-9]
LIBRARY ieee;
USE ieee.std logic 1164.all;
USE ieee.std logic unsigned.all;
USE ieee.std logic arith.all;
ENTITY addmux IS
PORT (R : OUT std logic vector(7 downto 0); sel : IN std logics
2,B,C,D : IN std logic wvector(7 downto 0) );

END addmux;
ARCHITECTURE rtl OF addmux IS
BEGIN

process (&,B,C,D,s5el) begin

if(sel="0") then R<«<=R4B; else R<=C+D; end if;
end process;
END rtl;
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[f5 9-10]

stemp <= a XOR b;

PROCESS (stemp) BEGIN

CASE stemp IS5

WHEN "0000"™ => c <= "100";

WHEN "0001"™|™0010"™|™0100"™|"™1000" => c <= "011";

WHEN "0011"|"0101"|"1001"|"0110"™|"1010"|"1100"
WHEN 01117 T 10T T "L 1oL " L L 10"

WHEN "1111" =»> c <= "000"; -—- 0O:
WHEN OTHERS => c <= "000";
END CASE;

END PROCESS;

—x gra=Tag1";

e

= |



S it
9-2 ZiMERMBALEFFas it

=0 i i
J f

=
B 9-15 LFSR 1l

L-IDFI ey E e e W
FEH | PEN ! : o TE

il [i] ] 1] L'}
—22T T o

= B | J_fn.w.,... |

LK

9-16 5 —7FF LFSR Z514



Sl b5 i

9-3 SPWM ik % i #il-

2 RGBT

Eo-17 SPWMIEERLEIEE



S it

9-3 SPWMJk 5 A Hill 32 H) R Gt ¥t it
[5)9-11] =R REEL.

LIBRARY ieee;
USE ieee.std logic 1164.all;
USE ieee.std logic unsigned.all;
USE ieee.std logic arith.all;
ENTITY TRANG3 IS
PORT ( ADR : IN std logic vector(9 downto 0);
OQUTD : OUT std logic wvector(9 downto 0));
END TERNGZ2 ;
ARCHITECTURE rtl OF TRENG3 I35
SIGNAL OT1 : std logic vector (9 downto 0);
SIGNAL CC : std logic vector (10 downto 0);
BEGIN
process (LDE, CC) begin
IF (ADB<"1000000000") THEN
OT1(% downto 1) <= ADR(8 downto 0); OT1(0)<='0"';
ELSE CC<="10000000000" + (NOT RLDR) ;
OT1 (9 downto 1)<=CC(8 downto 0); OT1(0)«<='0'; END IF;
end process;
OUTD<=0T1;

END rtl:
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