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[ 9-1]
LIBRARY ieee;
U3E ieee.std logic 1164.all;
J3E ieee.std logic unsigned.all;
J3E ileee.std logic arith.all;
ENTITY multmux IS
PORT (A0, Al, B : IMN std logic vector ({3 downto 0);
s : IN std logic;
E : ©UT std logic vector {7 downto 0));
END multmux;
ARCHITECTURE rtl OF multmux IS
BEGIN
process (A0,AL,B,s) begin
if{s="0") then E«<=A0 * B; else R«<=Al * B; end
end process;
END rtl;

if;
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ARCHITECTURE rtl OF muxmult I5 --BlE#4 5891 4R
signal temp : std logic vector(3 downto 0);:

BEGIN
process (A0, A1,B, =) begin
if{s="0") then temp<=A0; elze temp<=Al; end if;
E «= temp * B;
end process; 3
END rtl:
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[ 9-3]

LIBEARY ieee;
USE leee.std logic 1l64.all;
use leee.std logic unsigned.all;
use leee.std logic arith.all;
ENTITY multl I3
PORT{clk : in std logic;
ma : In std_logic_vector{ll downto 0} ;
me o out Std_logic_vector(EB downto 0)):
END multl;
ARCHITECTUEE rtl OF multl IS
signal ta, tb : std logic vector({ll downto 0};
BEGIN
process (clk) begin
if{clkTevent and =lk="1T"}) then
ta<=ma; th<="100110111001"; wmc<=ta * th; end if;
end process;
END rtl;
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[ 9-4]
... ——ELE[FH 9-3
AECHITECTUEE rtl ©F multl IS
signal ta : std logic wector{ll downto 0);

constant th @ std logic vector({ll downto 0):="100110111001";
BEGIN
process (clk) begin

if {clk'event and clk="1"} then ta<=ma; mc<=ta*tb; end 1if;
end process;
END rtl;
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[ 9-5]

LIBRARY ieee;

USE leee.std logic 1l164.all;

use leee.std loglc unsigned.all;
use leee.std loglc arith.all;
ENTITY pmultadd IS

FORT({al,al,aZ,a3 : 1in std logic vector(7 downto 0};
b0,bl,b2Z,b3 : in std logic vector(? downto 0};

vout : out std logic vector(l5 downto 0};

clk : in std logic);
END pmultadd;
ARCHITECTURE p arch OF pmultadd I3
BEE=IN
process (clk) begin

iffclkTevent and clk = "1%) then
vout <= ({al*kh0)+{al*bhl) )+ {{ad*hd)+{a>*kb3) ) ;

end process;
END p arch;

end

if;
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clks =start @ in std logic);

END smwultadd;

ARCHITECTURE = arch OF smultadd IS
signal cnt : std logic wvector (2 downto 0O} ;
signal twpa. tmpb : std logic wvector (7 downto O);
signal tmp: vtmp : std logic wvector (13 downto 0O} ;

EEGIN
tmpa <= al when cnt = 0 else
gl when cnt = 1 else
a2 when cnt = Z else
a3 when cnt = 3 else al;

tmph <= b0 when cnt = 0 else
bl when cnt = 1 else
bZ when cnt = 2 else
b3 when cnt = 3 else bO;
tmp <= tmwmpa * tmwpb;
process (clk) begin
if(elk'ewvent and clk = '1') then
if [start='1l'} then cnt<="000"; wtwp<=(others=>'0");
elsif (cnt<4) then cnt<cnt+l; vyEtmp-=vytmpttmp:;
elzif [(cnt=4) then wyout<=vytmp;
end if; end if:;
end process;

END =5 arch;
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[ 7] 9-7) i@ nEs2, Ep3C10 FPea &4 # %, LCs=10,REG=0,T=7.748ns.
LIBEAREY leee;

USE leee.std logic 1l64.all;
USE ieee.std logic unsigned.all;
USE lees.std logic arith.all;
ENTITY ADDEER IS
POET (A, B : IN Std_logic_vector{T downto 0) ;
CLE,CIN : 1IN Std_logic; corr o o OUlT Std_ngiC;

SUM @ OUT std logic wvector (7 downto 0});
END ADDEESR ;

AECHITECTURE rtl OF ADDEER IS
SIGNAL SUMC,A0,B0 Std_logic_vector{ﬂ downto 0 ;
BEGIN
Al<="0"& A ; BO<="0" & B ;
process (CLE) begin
IF {RISING_EDGE{CLK}} THEN SUMC <= AUNO+BO+CIN; END IF;
end process;

COUT<=3UMC{8) ; SUM<=5UMC {7 downto 0);

EMND rtl;
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ARCHITECTURE rtl OF ZDDERS IS

SIGNAL SUMC,A9,BY Std_ngiC_vECtDr{B downto 0);
SIGNAL ABS,25,BS,TA,TE,S

BEGIN

std loglc vector (4 downto 0);:

AS«<="0"& A(3 downto 0); BS<="0"& B3 downto 0);
process (CLE) begin

IF (RIZING EDGE{CLK}) THEN

ARL<=AL+B5+CIN; SUM(Z downto 0)<=AB5(3 downto 0);
end process;

process (CLE) begin
IF {RISING_EDGE{CLH}} THEN
S<={"0"&A{T7 downto 4))+{"0"&EB{7 downto 4))+ ABS {4} ;

END TIF;

END IF:
end process;
CoOUT=<=3{4) ; SUM{7T downto 4)«<=3{(3 downto 0;;
END rtl; _
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[#9-9]
LIBRARY ieee;
USE isee.std logic 1164.all;
J3E ieee.ztd logic unsigned.all;
U3E i=ee.std logic arith.all:;
ENTITY addmux IS
PORT (R : OUT std logic wvector ({7 downto 0}; sel : IN std logic;
AB,C,D : IN s=std logic vector ({7 downto 0) };

END addmux;
ARECHITECTUEE rtl <F addmux IS
BEGIN

process (A, B,C,D,sel) begin

1f{gel="0") then ER<=A+B; else R<=C+D; end 1f;
end process;
END rtl;



g
] = 4 £ #
:[[: 2] — -

T.4] —=
a[7.

#
4 {r i
] —

b[7.4

Fo i
4 {ir4f
"31::
d|j

b 1

-3
X%
44

2] i
NS —
|

bl

FE
9
14 Xgia

Q.

FE



K 5 wevt

9-1 RAFKZEBARB VT BIELF A
[#2-10]
stemp <= a XOR b;

PROCESS (stemp) BEGIN
CASE stemp IS

WHEN "0000" =»> c <= "100"; --4
WHEN "0001"["0o0lo0™|"0100"|"1000" =» < <= "O11"; --3
WHEN "O011"|"0101"(™1io001™|"0110"("1010™("1100" ==c<= "O10"; --2Z
WHEN "0111"("1011"("1101"(|"1110" =» < <= "0OO1"; --1

WHEN "1111" =» c <= "000"; -- 0;

WHEN OTHERS => c <= "000";

END CASE;

END PROCEZS;
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[#] 9-11]

LIBRARY lees;

USE ieee.std logic 1164.RALL;

USE ieee.std logic unsigned.ALL;

USE leee.std logic arith.ALL;

ENTITY cCcrcm I3

PORET (clk, hrecwv, datald : IN Std_logic;
sdata : IN Std_logic_vector{ll DOWNTS 0) ;
datacrco @ QUT Std_logic_vector{16 DOWNTS O ;
datacrci @ IN std loglc vector (16 DOWNTO 0);
rdata : OUT Std_logic_vector{11 DOWNTS O) ;

datafini : OUT std logic;
ERRORO, hsend : OUT std logic);

END crcm;
ARCHTTECTUEE comm OF crcm IS
CONSTANT multi coef : std logic vector (5 DOWNTS 0} := "110101";

-- ZMIEH, MsB—EATL
SIGNAL ocnt,rcnt Std_logic_vector{4 DOWNTS 0O ;
SIGNAL dtemp,sdatam, rdtemp : Std_logic_vector{ll DOWNTS 0 ;
SIGNAL rdatacrc: Std_logic_vector{lﬁ DOWNTS 07 ;
SIGNAL st,rt : std logic;
BEG=IN

PROCESS (clk) E%T:ﬁf



VARIABLE crcvar : std logic vector (S DOWNTO 0);

BEGIN
IF (clk'event AND cllk = T1") THEN
IFi{=zt = "0" AND datald = "1"; THEN dtemp <= zdata:;
sdatam <= sdata; cnt <= {(OTHERS => '0"); hsend <= "07; st <= "17;
ELSIFi(st = "1" AND cnt < 7) THEN cnt <= cnt + 1;
IF{dtemp{ll}z'l*}THENn:rcvar:zdtempill.DDWNTE)E}KGRIMJlti_coef;
dtemp <= crcvar{d DOWNTD 0) & dtemp (S DOWNTO 0; & T07;
EL3E dtemp <= dtemp{l0 DOWNTC 0 & "07; END IF;
EL3IF {(st="1" AND cnt=7) THEN datacrco<=sdatam & dtemp (11 DOWNTO 7) ;
hzend <= "17; cnt <= cnt + 1;
ELSIF(st="1" AND cnt=8) THEN hsend<= "07; st<="0"7;
END TIF;
END IF;

EMND PROCESS;
PEOCESS (hrecv, cll)

VARIABLE rcrcvar Std_logic_vector{E DOWNTS 07 ;
BEGIHN

IF {clk"event AND clk = T1") THEN
IF{rt="0" AND hrecv = "1"} THEN rdtemp <= datacrci{lé DOWNTD 5) ;

rdatacre <= datacrcil; rent <= (OTHERS => "07);
EEECQOREO <= '07; rt <= "1°%;
ELSIF{rt="1" AND rcnt«<7) THEN datafini«<='0"; rcnt <= rent + 1;

i ML
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rcrovar = rdtempi{ll DOWNTO 6 XHOE multi_coef;

IF {rdtempill) = "17) THEN
rdtemp <= rcrcvari(d4 DONNTO 0) & rdtemp S DOWNTO O & "07;

ELSE rdtemp <= rdtemp{l0 DOWNTC 0) & "07;

END TIF:
ELSIF{rt = "1" AND rcnt = 7) THEN datafini <= '17;
rdata <= rdatacrc{la DOWNTO 5); rt <= "07;

IF (rdatacrc (4 DOWNTO 0) /= rdtemp(ll DOWNTO 7)) THEN
ERECEO <= "17; END IF:
END TIF';
END TIF';
END PROCESS;
END Comimn;
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[#9-12] ZRKEEER
LIBEARY ileee;
USE ileee.std logic 1164.all;
g USE ieee.std logic unsigned.all;
— USE ieee.std logic arith.all;
. ENTITY TEANZ3 IS
PORT { ADE : IN Std_l@gic_vector(g downto 0);
OUTD @ OUT Std_l@gic_vector(Q downto 0O) ) ;
END TREANGZ ;
ARCHITECTURE rtl OF TRAMNGI IS
STIGHWAL <T1 Std_ngiC_HECtDE{Q downto 0) ;
SIGHAL CC Std_logic_vectmrilﬂ downto 0);
BEGIN
process (ADE, CC) begin
IF {(ADE<"1000000000") THEN
OT1 ({9 downto 1) <= ADR(® downto 0); OT1l{0j«<="0"7;
ELSE CC<="10000000000™ + (NOT ADR) ;
OT1 {9 downto 1)«<=CC{E8 downtc Uj; OT1li{l)<=707"; END IF;:
end process;
OUTD==0T1;
END rtl;
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