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LIBRARY IEEE ; !
USE IEEE.STD | L-::GIn: 1164. M.L,
ENTITY Zxuanl I8
PORT { _
: IN BIT; |
t IN BIT; |
: IN BIT; |
© IN BIT;

}r
END ENTITY Exuanl;
ARCHITECTURE one OF 2xuanl IE

BEGIM
y <= a  WHEN s='0"
ELSE b ;
ARCHITECTURE one: I

LIBRARY ITEEE ;

USE  IEEE.STD L

ENTITY Z2xuanl I
PORT {

IN

1IN

I

IH

¥i

END ENTITY 2x

ARCHITECTUEE onb:ii .
BEGIN
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—. VHDL #8F

library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic UNSIGNED.all;

entity CNT10 1s

port (CLELRST.EN,LOAD: IN STD_LOGIC;
DATA: IN STD_LOGIC_VECTOR(3 DOWNTO 0);
DOUT: out std_logic_vector(3 DOWNTO 0);
COUT: OUT STD_LOGIC);

ENd entity CNT10;

ARCHITECTURE behav of CNT10 IS

BEGIN

PROCESS (CLK,RST,EN,LOAD)

variable Q: STD_LOGIC_VECTOR(3 DOWNTO 0);

BEGIN

IF RST='0' THEN Q:= (OTHERS=>'0');

ELSIF CLK 'EVENT AND CLK ='1' THEN

IF EN='1' THEN

IF (LOAD ='0") THEN Q:=DATA; ELSE

IF Q<9 THEN Q:=Q+1;

ELSE Q:=(OTHERS=>'0");

END IF;

END IF;

END IF;

END IF;

IF Q="1001" THEN COUT=='1";

else COUT=="0"; END IF;



DOUT <=Q;

END PROCESS;

END behav:
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Quartus II Version 0.0 Build 235 ©6/17/2009 SP 2 57 Full Version
Revizien Name cntld
Top-level Entity Namne CHT10
Fanily Cyclone III
Met tining requirements /A
Total logic elements g/ 5138 (<1%)
Total conbinatienal functions 9/ 5,136 ¢ €1 %)
Dedicated logle reglsters ¢ fs1m (41 %)
Tetal registers i
Total pins 13/182 (7 %)
Total wirtual pins 0
Total nemory bits 0/ 423,936 0% ) ,? ﬁlj j] y*ﬁ
Enbedded Multiplier 9-bit elements 0 / 46 (0% ) e
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18

LIBEARY IEEE;
USE IEEE.STD LOGIC 1164 ALL;
EENTITY mux4]1 IS
e PORT (ab.cd INSTD LOGIC;
s0:  INSTD LOGIC;
sl:  INSTD LOGIC;
y:  OUT STD LOGIC);
END ENTITY mux41:
sARCHITECTURE if muxdl OF muxdl IS
SIGNAL s0s] : STD LOGIC VECTOR(1 DOWNTO 0):--iff LB i iy oo S 348
sBEGIN
sOsl<=s1&s0; --s1HHFs0,E0s1 503 HieE|
= PROCESS(s0s1,a,b,c.d)
BEGIN

= IF  s0sl ="00" THEN v <= a;
= ELSIF s0s1="01" THEN v == b;
= ELSIF sOs1 ="10" THEN v == ¢
= ELSE y <= d;
19 END IF;
20 END PROCESS:
21  END ARCHITECTURE if mux41;
22
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LIBRARY IEEE;
USE IEEE.STD LOGIC 1164 ALL;
sARCHITECTURE case mux4]l OF mux4l 15
SIGNAL s0s1 : STD LOGIC VECTOR(1 DOWNTO 0);--7 LinEiBE i na diigas
=BEGIN
sOsl<=s1&ks0; --s1FE3Fs0, Els1L5s03 FH#(E
= PROCESS(s0sl.a.b,cd)
BEGIN
» CASEs0s11S 22T HEFE HcaselE 4]
WHEN "00" == y <= a;
WHEN "01" == y <= b;
WHEN "10" == y == ¢
WHEN "11" == y == d;
WHEN OTHERS ==NULL ;
END CASE;
END PROCESS:
END ARCHITECTURE case muxdl1;
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library ieee;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all:

= architecture when else mux41 of mux41l is

signal s :std logic wector(l downto 0);

= begin

s==s1 & s0;

y<—= a when s="00"else
b when s="01"else
¢ when s="10"else

d when s="11"
else '0";

end architecture when else mux41;
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1  LIBRARY [EEE:

2 USEIEEESTD LOGIC 1164AIL;

3 EENTITY ADCOS09 IS

4 = PORT(D:INSTD LOGIC VECTOR(7 DOWNTO 0):
5 CLK RST : INSTD LOGIC:

§ EOC : IN STD_LOGIC:

7 ALE:OUT STD_LOGIC;

g START, OF -OUT STD LOGIC:

9 ADDALOCK T-OUT STD LOGIC;
10 Q:O0UT STD _LOGIC VECTOR(7DOWNTO0) ):
11 END ADCO0809;
12 EARCHITECTURE behav OF ADCO809 IS
13 TYPE states [S(s0.51.52,53,54);
14 SIGNAL cs, next_state - states =s0;
135 SIGNALREGL :STD _LOGIC VECTOR({/ DOWNTO 0);
16 SIGNALLOCK STD LOGIC;
17 EBEGIN
18 ADDA <=('; LOCK_T<=LOCK,
19 B COM:PROCESS(cs,EOC)BEGIN

= CASEcs IS
WHEN s0=>ALE<=0"_START<={',0E<="';LOCK<="0':next_state <=sl;
WHEN s1=>ALE<="1",START<=1",0E<=0';LOCK<='0";next_state <=s2;
WHEN s2=CALE<={,START<={';OE<=1";LOCK<=T;
= [F (EOC="1") THEN next_state <=s3;
ELSE next_state <=s2; END IF;
WHEN s3=>ALE<=0"START<={';0E<=1"LOCK<="0":next_state <=s4;
WHEN sd=>ALE<={,START<=0",0E<='1"LOCK<=1";next_state <=sl;
WHEN OTHERS=>ALE<=('-START<=0":0E<="0':LOCK<='0":next_state <=s0;
END CASE:
END PROCESS COM:
= REG:PROCESS (CLERST) BEGIN
= [F RST="1' THEN cs<=s0;
ELSIF CLKEVENT AND CLE=1' THEN cs<=next_state; END IF;
END PROCESS REG;
= LATCHI :PROCESS (LOCK) BEGIN
[F LOCK="1' AND LOCK'EVENT THEN REGL <=D; ENDIF;
END PROCESS LATCHI;
Q<= REGL:
39 END behav;

SuEonEZsigEuenREiEs

sl Lak
- |

&

P — ADCOB09 # A A5 PLL KL
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LIBRARY IEEE;

USE IEEE.STD _LOGIC 1164.ALL;
EENTITY SCHK IS
EPORT(DIN.CLK RST : IN STD_LOGIC;

SOUT : OUT STD_LOGIC);

END SCHEK:
= ARCHITECTURE behav OF SCHE IS

TYPE states IS (S0,51,52,53,54,55,56,57,58);

SIGMNAL STINST:states =50,

= BEGIN
11 = COMPROCESS(STDIN) BEGIN
12 = CASE ST IS --11010011
13 WHEN S0==> IF DIN ='1' THEN NST<=51ELSE NST<=S0;END IF;
14 WHEN S1==> IF DIN ='l' THEN NST<=52;ELSE NST<=S0;END IF;
15 WHEN 52=>IF DIN =0 THEN NST<=53;ELSE NST<=S0;END IF;
16 WHEN S53==>IF DIN ='1' THEN NST<=54ELSE NST=<=S{;END IF;
17 WHEN 54=> IF DIN ='0' THEN N5T<=55ELSE NST==50,END IF,
18 WHEN 55==>IF DIN = THEN NST<=56,ELSE NST<=80,END IF;
19 WHEN S6==IF DIN ='l' THEN NS8T<=57.ELSE NST<=S0,END IF;
20 WHEN 57=>[F DIN ='l' THEN NST<=58,ELSE NST<=S0.END IF;
21 WHEN 58=> [F DIN ='0' THEN NST<=531;ELSE NST<=50;END IF;
22 WHEN OTHERS => NST <=50;
23 END CASE;
24 END PROCESS;
25 =] R.EG:PRDCESS{CLF;RST} BEGIN
26 = IF RST='1' THEN ST<=50;

= T R e e e S

i
=

27 ELSIF CLK'EVENT AND CLK='1' THEN ST <=NS3T, END IF,
28 END PROCESS REG;

29 SOUT <='1' WHEN ST=88 ELSE '0';
30 END behav,;
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library ieee;
use ieee.std_logic_1164.all;
use ieee.std logic arith.all;
use ieee.std logic signed.all;
=entity MULTS 1s
= port(Al, B1, A2, B2 : insigned(7 downto 0);--7Z }. & =%
R1,R2: out signed(15 downto 0)):
end entity MULTS:
= architecture bhv of MULTS 1s
= begin
R1<==A1 *BIl;
R2<=A2*B2;
end bhv;
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SEEG NS s

—, XAEBETWMA (VHDL) &

LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC ARITH.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL?;
ENTITY F adder IS
POET {(ain,bin,cin : in std logic;
cout, sum : out stdwlogic];
END ENTITY F adder;
ARCHITECTURE fdl of F adder IS
COMPONENT H adder IS
PORT ( a,b: in std logic;
co,so: out std logic) ;|
END COMPONENT ;
COMPONENT orZa IS5
PORT ( a,b: in std logic;
c: out std logic);

END COMPONENT ;

SIGNAL d,e,f : STD LOGIC;

BEGIN
ul : H adder PORT MAP(a=>ain,b=>bin,co=>d, so=>e);
u2 : H adder PORT MAP(a=>e ,b=>cin,co=>f,so=>sum)
u3 or?Za PORT MAP(a=>d ,b=>f ,c=>cout);

END ARCHITECTURE f£dl;

fl— &dhe B LA

BAAN 4 i

i
&' Mesvages - Compiber ; ! ” Project compilation was succsasful
Info: Selecting o dewice from "MAMTIONE" famihy Tor AUTO dewice 1 | D errors
Info: Chip "f_adder succoessiully fi into ALTO dewics "EPRBTOIZSLCA ! O warrings

|

|

| 4 Medaage k| 0ot 2 I Loeate in Floarplan Editor R DU e i e t
0 af 0 R B e S e
B— HARER

26



Ref |23.3ns | Timee: [40.8ns | Interval; |17 6ns |

“33.3':5

Masne: _Value: l Hllns s ?E.I[rns 1I]I];ﬂns 1&.}1‘5

) ¥ ol f
SR T T 1 T 1
webn |0 R I e D AR A D A D A

; i i |
e 0 LTI LT LT L L LT L L L
=5 5Um ; I | | | | |

t

=g Cout ; i |

= AhBRAAFALHE
emEEHENT:

AIN BIN CIN COUNT SUM
] 0 0 V] {]
] 0 1 0 1
0 1 0 0 1
] 1 1 1 0
I 0 0 v 1
I 0 1 1 ]
I 1 0 1 0
1 1 1 1 1

A B I, ¥ AIN.BIN FlgE(r CIN 3t 8 ffli, 1 SUM
B {7 COUNT 1545 4 Bfhil, BEMEEE
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SE46 L. LPM_COUNTER (it

—, XAEETWMA (VHDL) &

library ieee;
use ieee.std logic 1164 all;
fbrary lpm;  --FTFFLPMEE
use lpm.all; -FTHLPMFEFH,
= entity CNT4B is
-FTEE . BTER(ERE. B A . RRETRE A0SR TH] . 0wkl
- port (ack, clk_en, clock, sload. updown : in std_logic;
data - in std_logic_vector(3 downto 0); -4 FE &}
cout : out std_logic; -- HHAE
q : out std_logic_vector(3 downto 0)); --11&7 546
end CNT4B;
B architecture SYN of CNT4B is
signal sub_wire( - std_logic;
signal sub_wirel : std logic_vector(3 downto 0);

= component lpm_counter AT ZERERRIRET
= generic(lpm_direction.lpm_port_updown. lpm_tvpe : SME*“ER$W$¢
ipm_moduhs. lpm_width - natural ); TEN EERE R

- port(sload, clk_en, ack, clock, updown : in std_logic:
cout : out std_logic;
q - out std_logic_vector(3 downto 0);
data - in std_logic_vector(3 downto 0));
end component;
begin
cout <= sub_wirel);
q <= sub_wirel(3 downto 0);
= lpm_counter component : lpm_counter generic map{ --Z-2{F R IHLIED

lpm_direction => "ummsed”, --BHETHEEEH
lpm_modulus => 12, —-TES R 1278038
Ipm_port_updown => "port_used", - R InwatEY
lpm_type => "lpm_counter”, - es R
lpm_width => 4) MU

= port map ( sload => sload, clk_en=> clk_en, aclr => aclr, clock => clock.

data => data updown => updown, cout => sub_wire0, g => sub_wirel);

end SYN;
FEl— LPM_COUNTER + #¢#% 3 SC A4 A
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aclr
clk_en
clock
sload
updown
data[3..0]

cout
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inst

HE e
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S8+, LPM_COUNTER v 2 Bidfpift

—, XAEETWMA (VHDL) &

library ieee:
use ieee.std logic 1164 all;
=entity CNT4BIT is
= port (clk, rst, ena, sld, ud : in std_logic:
din : in std_logic_vector(3 downto 0);
cout : out std_logic;
dout : out std_logic vector(3 downto 0));
end entity CNT4BIT;
=architecture TRANSLATED of CNT4BIT is
= component CNT4B - 7% {75 H
port (aclr, clk_en, clock, sload, updown : in std_logic;
data : in std_logic_vector(3 downto 0);
cout : out std_logic;
q : out std_logic_vector(3 downto 0));
end component;

begin

~Tef L

clock == clk, data == din, updown == ud, q == dout);
end architecture TRANSLATED:
Fel— LPM_COUNTER #3042 3 940 L A% A

Bl T THE TR ] | 8 Compilatan Repon - Flos Susmay

ul : CNT4B port map ( sload == sld, clk en == ena, aclr == rst, cout == cout,
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=, FHEHF B2 XBERTEQRETF R RER

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
=ENTITY RAM78 IS
=PORT (CLK,WREN :IN STD_LOGIC;
A :INSTD LOGIC_VECTOR(6 DOWNTO 0);
DIN : IN STD_LOGIC_VECTOR(7 DOWNTO 0);
Q: OUT STD_LOGIC_VECTOR(7 DOWNTO 0));
END ;
= ARCHITECTURE bhv OF RAM78 IS
TYPE G_ARRAY IS ARRAY(0 TO 127) OF STD_LOGIC_VECTOR(7 DOWNTO 0);
SIGNAL MEM :G_ARRAY;
=BEGIN
= PROCESS (CLK)
BEGIN
= IF RISING_EDGE(CLK) THEN
= IF WREN='1' THEN
MEM(CONV_INTEGER(A))<= DIN;
ENDIF; ENDIF;
=IF (FALLING_EDGE(CLK)) THEN Q<=MEM(CONV_INTEGER(A)):
END IF;
END PROCESS;
END BHV;

T &S VHDL 425
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5286+ . LPM_ROM & il F

— ERFESRERREF

LIBEARY IEEE.
USE IEEE.STD LOGIC 1164 .ALL,
USE IEEE.STD LOGIC UNSIGNED.ALL,
EENTITY SIN_GNT IS
= PORT (RST.CLE.EN:IN STD_LOGIC;
AR: OUT STD_LOGIC_VECTOR(6 DOWNTO 0);
Q: OUT STD_LOGIC_VECTOR(7 DOWNTO 0));
END;
= ARCHITECTURE ONE OF SIN_GNT IS
= COMPONENT ROMTE
= PORT (address :IN STD LOGIC VECTOR (6 DOWNTO 0):
clock :IN STD _LOGIC:
q:OUT STD_LOGIC VECTOR (7 DOWNTO 0));
END COMPONENT,
SIGNAL Q1 : STD LOGIC VECTOR(6 DOWNTO 0);
BEGIN
=PROCESS (CLE.RST.EN) BEGIN
2[F (RST='0") THEN QI =="0000000";
EELSIF CLK'EVENT AND CLK ="l' THEN
IF (EN="1") THEN Q1<=Q1+1; END IF :END IF:
END PROCESS;
AR==QI:
ul : ROM78 PORT MAP(address=>Ql1.q => Q.clock=>CLK);
END;
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—, XAEEITWMA (VHDL) &

library ieee;
use ieee.std logic 116d.all;
use ieee.std logic unsigned.all;

entity countZ4 is
port(enl,en2,res,clk:in std logic;
ca:out std logic;
a,b:out std logic vector (3 downto 0));

end count?4;

architecture rtl of count2d is
signal aout,bout:std logic vector (3 downto 0);

signal cout,cl:std logic;

begin
cl <= clk when en2 = '0' else
enl;
process(enl,en2,cl, res)
begin
if(res="0")then

aocut<="0000";
bout<="0000";
cout<="0";

elsif{cl'event and cl="'1")then
if (bout>1) then
if (acut>2) then
aout<="0000";
bout<="0000";

cout<="'1";
else

aout<=aout+1;
end if;

else
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if (aocut=%) then
aout<="0000";
bout<=bout+1;

elae
aocut<=aout+l;

end if;

end if;
end if;
end process;

a<=aout;
b<=bout;
ca<=cout;
end rtl;
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MIMNCOUNT COUNTEZ4

SECCOUNT i
—eni = — eni aoa—
- mn = |
—lenz = —leng al3..8l—
rezx al3I==87]
—lres al3..-a] —lrez bL[3..081
clk BL3«.87
—1e=lk bL3-07 —e=lk
2
e | i

M= #HFoieEaiin
iy BFE8 seccount BEE---FPHR

library ieee;
use ieee.std logic 1164.all;
use jeee.std logic unsigned.all;

entity seccount is
port (en,res,clk:in std logic;
ca:out std logic;
a,b:out std logic vector(3 downto 0));
end seccount;

architecture rtl of seccount is
signal aout,bout:std logic vector (3 downto
signal cout:std logic;
begin -
process (en,clk, res)
begin

if{res="0")then
aout<L="0000";
bhout<="0000";
cout<="0";
elsif{clk'event and clk="1")then
if{en="1")then
if (bout=4) then
if (aout>9) then
acut<="0000";
bout<="0000":

cout<="1";
else

acut<=gout+1;
end if;

aelse
if {aout=9) then

0});



aout<="0000";
bout<=bout+1;
else
aout<=aout+1;
cout<="'0";
end if;
end if;
end if;
end if;
end process;

a<=aout;
b<=bout;
ca<=cout;
end rtl;
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—, XAEETWMA (VHDL) &

library ieee;
use ieee.std_logic 1164.all;
use ieee.std_logic_unsigned.all:-- 10 %8 & L 4+

= entity traffic_ctrl is—-5E J{ L&
= generic (
greenl_cnt linteger:=25;—-7F { FWEFITZ I8 (8], X E F25%b
yellowl_cntinteger=5; -7 X B EH T R8T [E, X EHsH
green2_cnt :integer=15;—F { T BB FIT AR 8, X E H15¥h
yellow2_cntinteger:=5 --3& X 3 B2 ¥ IT 728907 (6], X E A5t
);
= port(
ek in std_logic;—F &5 €]
rst: in std_logic;~-E 55
lgtl_red: outstd logic;-FEELITEH|IES
lgt1_yellow: out std_logic;--F HEHITIZFIES
lgtl_green: out std_logic:--FHIEEFTHEFES
lgt2 red: outstd logic;-F ERLIITIHHIE S
1gt2_yellow: out std_logic:— 2 S2 H T =H|E S
lgt2_green: out std logic—-HZ BEEF T HES
);
end entity traffic_ctrl;

= architecture ril of traffic_ctr is--7E X &5 &
type states is (st0,st1,st2,st3);-E L IZH] 88 &2 F00IRE
signal state:states:=st0;--#] 15 (LR &
signal cnt : integer range 0 to 30:=1;--3F 1+ ¥ &
signal cnt_enb :std_logic:="0",—-#1 5L+ 1B FREE B
=begin
= process(clk.rst)
begin
= if(rst="1") then—- & (1 (S S AT MMT E & E
state<=st0;
cnt<=1;
= elsif(rising_edge(cik)) then--& % | F+i%
= if(cnt_enb='1") then--+%#7 23+ 31
ent<=cnt+1;
= else
cnt==1;



case state is
when st0=>--F HBEGITZE T — BB EE = KEs
if(cnt=greenl_cnt) then
state<=st1;
else
state<=st0;
end if;
when stl=>--FBEE T X T — B EHEERER
if{cnt=yellow1_cnt) then
state<=st2;
else
slate<=stl;
end if:
when s2=>--37 BR R AT = T — B i B B 3 1 4R 5st3
if(cnt=green2_cnt) then
state<=st3;
EISEI
state<=stl;
end if:
when st3=>--F BE ¥ T2 T — B BT (6] B S5 3R 36 st0
if{cnt=vyellow2 cnt) then
state<=st(;
else
state<=st3;
end if;
end case;
end if}
end process:
process(state)
begin
case state is
when st0=>-StOEREEEITE., TBRITE
Igtl_red=="0";
lgtl_yellow=="0";
lgtl_green<="1"
let2 red<="1"
lgt2_yellow=="0";
lgt2_green=='0";
ent_enb=="1"
iflcnt=greenl cnt) then
cnt_enb=="0";
end if;
when stl=>-St1IE T XBREITE. FTHIITE
lgtl_red=="0";
lgtl_vellow<="1";
lgtl_green=="0";
lgt2 red=="1";
lgt2_yellow=="0";
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Igt2_green<='0;
cnt_enb=="1";
= if{ent=yellowl_cnt) then
cnt_enb=="0";
end if;
when sR=>-SREREBOTT. TBRBTR
lgtl_red=="1";
lgtl vellow=="0";
lgtl_green<='0";
lgt2_red=="0";
lgt2 yellow=="0";
Igt2_green<="1"
cnt_enb<="1";
= if{cnt=green2 cnt) then
cnt _enb=<="0";
end if;
when s3=>-SBFE R FHELITE. THRFTE
lgtl_red=="1";
lgtl yellow=="0"
Igtl_green<='0",
lgt2_red<='0";
lgt2 yellow=="1"
Igt2_green<='0";
cnt_enb=="1";
= if{cnt=yellow2_cnt) then
cnt_enb=="0';
end if;
end case;
end process;

end rtl;
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