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8.1.1 H®ysILt=
[ 7 8-1]

LIBRARY leee;
USE ieee.std logic 1164.all;
USE ieee.std logic unsigned.all;
USE ieee.std logic arith.all;
ENTITY multmux I3
PCRT (A0, A1, B : IN std logic vector(3 downto 0};
s : IN std logic;
E ! OUT std logic vector (7 downto 0));
END multmux;
ARCHITECTUEE rtl OF multmux IS
BEGIN
process (A0, AL, B, =) begin
1fis="0") then ER«=R0 * B; else R<=Rl1 * B; end 1f;
end process;
END rtl;
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8.1.1 TIFIHLE

[7] 8-2]
ARCHITECTUEE rtl OF muxmult I3
signal temp : std logic vector (3 downto 0};
BEGIN
process (A0, AL, B, s) begiln
1if{=="0") then temp<=A0; else temp<=il; end 1f;
E <= temp * B;
end process;
END rtl;
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[#]8-31
812 Eéfﬁyﬁﬁff/h LIER%RY leee; |
USE leee.std logic 11ed.all;
use leee.std logic unsigned.all:
use leee.std logic arith.all:;
ENTITY multl IS

FORT(clk : 1n std logic:

ma : In std logic wvectorill downto 0);
mc @ out std logic vector(Z3 downto 0));
END multl;

ARCHITECTURE rtl OF multl IS
signal ta, th @ std logic vector(ll downto 0);
BEGIN
process{clk;) begin
if({clk'event and clk = '"1') then
ta <= ma; th <= "100110111001"; mc <= ta * tLh;
end 1f;
end process;
END rtl;
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8.1.2 &AL
[#]8-4]
LIBRARY leee;
USE leee.std logic 1164.all;
use leee.std logic unsigned.all:;
use leee.std logic arith.all:
ENTITY multz IS
PORT{clk : in std logic:
ma : In std logic vector(ll downto 0);
mc @ oout std_logic_vector(EB downto 0));
END multZ;
ARCHITECTURE rtl OF multiZ IS

signal ta ¢ std logic vector(ll downtoc 0);:
constant th @ Std_logic_vector(ll downto 0) := "100110111001":;
EEGIN

processi(clk) begiln
if{clk'event and clk = '1') then ta<=ma; mc<=ta*th; end 1if;
end process;

END rtl:
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8.1.3 BTt yout = ag=bg+ a; by + az<b; + a3xbs
[ 8-51
LIBRARY leee;
USE leee.std logic 1164.all;
use leee.std logic unsigned.all;
use leee.std logic arith.all;
ENTITY pmultadd IS
PORT({clk : 1in std logics
al,al,aZ,a3 1 in std logic vector(7 downto 0);
b0,bl,b2,b3 : 1in std logic vector(7 downto 0);
yout : out std logic vector (15 downto 0));
END pmultadd;
ARCHITECTURE p arch OF pmultadd IS
BEGIN
process(clk) begln
1f(clk'event and clk = "1") then
yvout <= {({(a0*b0)+{al*bl) )+ {(aZ2*b2)+{a3*b3)); end 1if;
end process;

END p arch;
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8.1.3 HiT{L
[#]8-6]
LIBRAERY 1leee;
USE ileee.3td logic lled.all:;
use lieee.std logic unsigned.all:;
use lieee.std logic arith.all:;
ENTITY smultadd IS
PORT (clk, start : in std logic:
al,al,aZz,a3 : In std logic vector(7 downto 0);
b0,bl,bZ,b3 : In std logic wvector(7 downto 0);
vout : out std logic vector(l5 downto 0));
END smultadd:
ARCHITECTURE 5 arch OF smultadd IS
signal cnt : std logic wvector (2 downtoc 0);
signal tmpa, tmpb @ std logic vector (7 downto 0);
signal tmp, vytmp : std logic vector(l5 downto 0);

&P

BEGIN
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W
tmpa <= al when cnt = 0 else
al when cnt = 1 elze
a2 when cnt = 2 else
a3 when cnt = 3 else al;

tmpbh <= b0 when cnt = 0 else

bl when cnt = 1 else
bz when cnt = 2 else
b3 when cnt = 3 else bo;

tmp <= tmpa * tmpb:;
process{clk) begin
if{clk'event and clk = '1') then

if(start = "1') then cnt <= "000"; ytmp <= ({(others=>'0");
elsif {cnt<4) then cnt <= cnt + 1; ytmp <= ytmp + tmp;
elzif (cnt = 4) then vyout <= ytmp:
end 1f; end 1f;

end process;

END s _arch;
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LIBRARY ileee;
USE leee.std logic 1164.a11;
USE leee.std loglc unsigned.all:
USE leee.std logic arith.all;
ENTITY ADDERE IS
PORT (A, B : IN std logic vector (7 downto 0);

CLE,CIN : IN std logicy
COUT ¢ OUT s3td logicy
SUM : OUT std logic vector(7 downto 0));:

END ADDERGD ;
ARCHITECTURE rtl OF ADDERE IS
SIGNAL SUMC,R0,BO0 : std logic vector(8 downto 0);
ERGGIN
Al«<=T0"s A ; BO«<=T0" & B ;
process (CLE) begin
IF (RISING EDGE(CLE))} THEN SUMZ <= AO0+BO+CIN; END IF:
end process;
COUT<=3UMZ{3) ; SUM<=5UMC({7 downto 0);
END rtl:



[7 8-8]) iRsKeEniEss, Ep3cs EEE4iE%: CLK=275MHz, T=3.63ns, LOs=24, REG=2
LIBRARY ileee;

USE ieee.ztd logic 1164.all;

USE ieee.std logic unsigned.all;

USE ieee.std logic arith.all;

ENTITY CHT1O0 IS

POET (A, B : IN Std_;ogic_vectar{? downto 0 ;

CLE,CIN : IN =td logic:
COUT : OUT std logic;
SUM @ OUT Std;iagic_vector(? downto 0)) ;

END CHT10O
ARCHITECTURE rtl COF CHNTI1O0 IS
SIGNAL SUMC,A9,EB9 : =td logic wvector (8 downto 0);
SIGNAL ABS, A5, B5,TA,TE,S : std logic vector (4 downte 0);
BE=IHM
AS<=T0"& A(3 downtc 0); BS<=T0"'& B(3 downtc 0);
process (CLE) begin
IF (RISING_EDGEECLH)) THEM
ABS<=A5+BS+CIN:; SUM(3 downto 0)<=ABL5 (3 downto 0); END IF;
end process;
procaess (CLE) bhegin
IF (RISING EDGE (CLE) ) THEN
S<=("0"& A(7 downto 4))+('0"& B(7 downtc 4))+ ABS (4); END IF;
end process;

COUT<=5{4) ; SUM(7 downto 4)<=3(3 downtoc 0);
TN 7 -
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8.3.1 f¥fDesign Assistantfy & &1l FE

Settings — CHRTID

Categody
General Design Assistant
Files
Libraies Specily the potential dasign problems that pou want the Desagn Assistant to check. You can chooss
Devica to check the design for ndividual probbsms. of & categon of design problems.
= Dperating Settings and Conditicns:
Wollage [¥ Bur Design Assistant durng corgaation
Tempetatue . ; ;
1. Compdation Frocess Sellings Select the nues you want the Design Assistant 1o apply bo the progect:
E aly Tirning E stinate =1 [¥F] Design Assictant configusation nule names -~
Physical Synthesiz O phimizations = [+] Aezst
- EI:l.lf'.T_l:iﬂls"ﬁ."".:|= [w*] Rube F101: Combinational logic used as a ieset signal should be synchionize
= Mﬁ;ﬁfﬁmsmg (W] Riude 102 Extemal resat shoud be sychronized using twa cascaded regish
Verog HDL Inpul Eu:"] Fuds B103 Extemal rasat showld be conectly synchrorized
Dot Paramsters [wf] Fube B104: The reset signal that iz generated in one clock domam and iz woe
Fitter Settings [v*] Fiude F105: The reset signal that iz generated in one clock domain and iz use
% Timing Anabssis Selings [w] Fude B105: The neset signal that iz generated in one clock domain and iz e
Aszzembler # [v] Timing closure
Diazigr Azziztant + [v] Mon-synchionow: design stucture
sionellse Logo Andprar =[] Signal race
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B
[ 8-9]

LIBRARY 1eee;

USE ieee.std logic 1164.all;

USE ieee.std logic unsigned.all;

USE ieee.std logic arith.all;

ENTITY addmux IS

PORT (A,B,C,D : IN std logic vector(7 downto 0);
sel : IN std logics
E : OUT std logic wvector (7 downto 0));

END addmus;
ARCHITECTURE rtl OF addmux IS
BEGIN
procezs (A,B,C,D, zel) begin
ifi(gel="0") then R<=2A+EB; elsze P<=C+D; end 1if:
end process;

END rtl:
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8-1 FKHMKLEHE AR EEE FHHCES
(1) SEXHB:
(2) SEBJR .
(3) L1

[ 8-101]
stemp <= a XOR b;
PROCESS (gtemp) BEGIN
CASE stemp IS

WHEN 700007 => c <= 7"1007; --4
WHEN "00017 700107701007 ["1000™ => c <= "011"; -=3
WHEN "OO0117(|7"o1017[T10017 | T0110T ] T1o1oT | TL100T =ko<= T"0107; --2
WHEW "01117 (710117711017 ["1110™ => c «<= "0017; --1

WHEN "1111" => <o <= 7"0007; -- 0;

WHEN OTHERS => c <= "0007;

END CASE;

END PROCESS:?
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[ 8-11]
LIBRARY ileee;
USE ieee.std logic 1164.ALL;
USE ieee.std logic unsigned.ALL;
USE ieee.std logic arith.ALL:

FENTITY crcm IS
PORT (clk, hrecv, datald : IN std logic:

sdata : IN =td logic vector{ll DOWNTO 0O);:

datacrco : OUT std logic wvector(l6 DOWNTO 0O);

datacrci : IN std logic vector(l6e DOWNTO O);
rdata : OUT std logic wvector(ll DOWNTO 0);

datafini : OUT s=std logicy
ERRCORO, hsend : OUT std logic):

END crcm:
ARCHITECTURE comm OF crcm IS
CONSTANT multi coef : std logic wvector (5 DOWNTO 0) := "110101";

-— ZIMINELR, MSB—EA"L
SIGNAL cnt,rcnt @ std logic vector (4 DOWNTO O);
SIGNAL dtemp,sdatam, rdtemp : std logic vector(ll DOWNTO O);
SIGNAL rdatacrc: std logic vector(lé DOWNTO O);

SIGNAL s=t,rt : std logicy
BEGIN BTl



& LW
PROCESS (clk)
VARIABLE crocvar : std logic wvector (b DOWNTO 0O);

BEEGIN
IF({clk'event AND clk = "1") THEN
IFist = '0" AND datald = "1") THEN dtemp <= zdata;
sdatam <= sdatar cnt <= (OTHERS => '0'); hsend <= "0%'; =t <= "1";
ELEIF (=2t = "1" AND cnt < V) THEN cnt <= cnt + 1:
IF {dtemp(11l)="1")THEN crocvar:=dtemp (1l DOWNTO &) XOR multi coetf;
dtemp <= crcvar (4 DOWNTO 0) & dtemp(b DOWNTO O) & '0O7;
ELSE dtemp <= dtemp(l0 DOWNTO 0) & '07; END IF;
ELSIF (st="1" AND cnt=7) THEN datacrco<=sdatam & dtemp (11 DOWNTO 7) ;
hgend <= "1"; cnt <= cnt + 1:
ELSIF(st="1" AND cnt=8) THEN hgend<= "07; st<="0";
END IF;
END IF;

END PROCESS;
PROCESS (hrecv, clk)
VARIABLE rcrcocvar @ std logic vector (b DOWNTO O);
BEEGIN
IF (clk'event AND clk = '1') THEN ETH
IF(rt="0" AND hrecv = "1") THEN rdtemp <= datacrci(lo DOWNTO 5);
rdatacrc <= datacrci; rcnt <= (QTHERS => "0"');



Lk 5

B B

ERRORD <= '07; rt <= "1%;

ELSIF (rt="1" AND rcnt<7) THEN datafini<='0"'"; ront <= rcont + 1;
rcrovar 1= rdtemp(ll DOWNTO ©) XOR multi coef;
IF(rdtemp(11l) = "1") THEN

rdtemp <= rcrovarid DOWNTO 0) & rdtempib DOWNTO O0) & '07;
ELSE rdtemp <= rdtemp(l0 DOWNTO 0) & "0O';
END IF;
ELSIF(rt = "1'" AND rcnt = 7) THEN datafini <= '1";
rdata <= rdatacrc(lé DOWNTD 5); rt <= '07;
IF(rdatacrci(d DOWNTC 0) /= rdtemp({ll DOWNTC 7)) THEN
ERRORD <= "1"; END IF;
END IF:
END IF;

END PROCESS;

END comm?
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[ 8-12] =ik K EE
LIBERARY 1leee;
USE ieee.std logic 11€4.all;
USE ieee.std logic unsigned.all;
{USE ieee.std logic arith.all;
ENTITY TRANGI I3
BFORT + ADE @ IN Std_lagic_vect@r{g downto 0 ;
OUTD : OUT std logic wvector(® downto 0));
END TRANG3 ;
ARCHITECTURE rtl ©OF TRBANGZE IS
SIGNAL OT1 : std logic vector(® downto 0);

SIGNAL CC : std logic wvector({l0 downto 0);
BEGIN
process (ADR, CC) begin

IF (ADR<"1000000000") THEN

OT1 (% downto 1) <= ADRE(E downto 0); OT1i{0)<I="0";

ELSE CCc<="10000000000" + (NOT ADR) ;

OT1 (S downto 1)<=CC{8 downto 0Q); OT1{Q)<="0";

end process;
OUTDC=0T1 ;
END rtl:

END IF;
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