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PLD PLD PLD
PLD PLD
PLD PLD
VHDL PLD PLD
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library ieee;

useieee.std logic_1164.dl;

entity sy2 is
port(
clk,reset:in std _logic;
count: out integer range O to 128);

end sy2;

architectureaof sy2is
signal con:std_logic;
begin
process(clk,reset)
variable coun:integer range 0 to 99;
begin

if reset="1" then

coun:=0;

dsf clk="1' and clk'event then
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case con is
when '0" =>
if coun=99 then
coun:=98;
con<='1};
ese
coun:=coun+1;
end if;
when 1" =>

if coun=0 then
coun:=1,;
con<='0;

else
coun:=coun-1;

end if;

when others => NULL,;
end case;

end if;



EDA

ASIC

39

count<=coun;

end process;

end a
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EPM7128S
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D VHDL
library ieee;
use ieee.std_logic_1164.all;

entity e dff is
port(
d,clk: in std_logic;
g: out std logic);
end e_dff;

architecture e_dff of e dff is
begin
process(clk,d)
begin
if clk'event and clk="1" then
q<=d;
end if;
end process;
end e dff;

20MHz

LED
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OK



48 EDA soc.ustc.edu.cn  jinxi @ustc.edu

File End Time 10us Options Grid Size 50ns
Show Grid
Name: Vall 1.I]|u5 E.Dlus 3.|:!LIS 4.I]|u5 5.|:!I.IS Ei.ljlus
= reset BELT
= ck ORI Il
= car on fam | [0 ’7 ’7
S highway light [HO ) koo ) 1 0
S famraad_light |H 2 2 b )
resst dk  car_on_farm & Setup/Hold
Start
At Setup/Hold



EDA ASIC

49

10

package

port map

.vhd

Symbol

Symbol Files

.gdf
Symbol



50 EDA soc.ustc.edu.cn  jinxi @ustc.edu
: COuTS_V : SEGLED
S_h ‘ ‘ I‘:.'erpler ............... g h.t'llr |:| ............
oka : CLRN QAL=..0] ool LD INES. 01 afi- . e R :}rlg[] ...........
— CLK RCO— 5
e e ——————
L couTialy T seciep T
= ——{oLAN QAL>. . im0 N[5 .01 aL7..0] e L (1 I
— CLK RCO— i
- RRTRR——
TRAFFIC_CON T —
CAR_OM_FARH EPEGIHL_LIEHT—_‘[\I.UT%D = _light traffic @es:
CLE LONG_EEGIM— _h
5
RESET 5HunT_BEGIH_—1‘D
Cmit..
SP HIGHWAY_LIGHT[L.. a]-—[ﬁ]-
it
LONG_TIME_OUT FARMROAD_LIGHTLL.. a]-—_[—]—
— SHORT_TIME _OUT :
5-1.-.'5.-" .............................................................................
.................. |_E[',u ...................
R R PR R I-I-'ll:l ‘
.............................................. .o DIVEAH_Y  olko LD INEL. 01 af=
tratfic @3 i o Teikr cLko— 1
; : LED
A o e e m
= DIN[l..@] Q[Z2
&



EDA ASIC 51
EEEERE EEE EEE R
EEEE ETEE EEE E
3333 sSs53v 3 3 g
EEEE ETEEH-C: EEEVYEr
EEEE EERESTL e EEERECE e
VY YV 6V VY YIGG6EGE1l 6V VYLDV s
EEEEVNETEEUNWNSHNUHUHNLHNEETETLTEe e:
I D0 D DDIDTIODDiDDDDOTD t p
1110 9 8 7T 6 5 4 3 2 184836261 8079 78 77 T8 75
FESERVED | 12 T4 | leftT
VCCIO | 13 T3 | lefth
#TIT | 14 72 | GHD
FESERVED | 15 71 | #100
FESERVED | 15 0 | left5
FESERVED | 17 BO | leftd
FESERVED | 13 BS | left3
GHD | 19 BT | left?
FESERVED | 0 B8 | VCCIO
FESERVED | 21 BS | leftl
FESERVED | =% EFNT1285LC54-15 Bd | leftd
#INS | 23 B3 | rightT
FESERVED | =4 B2 | #ICK
FESERVED | 5 Bl | right6
VCCIO | 28 B0 | rightS
FESERVED | 27 5o | GHD
FESERVED | 23 55 | rightd
FESERVED | &9 5T | right3
FESERVED | 30 S8 | right?
FESERVED | 31 55 | rightl
GHD | 32 54 | right0
_ 33 34 35 36 37 30 39 40 41 47 43 44 45 45 47 48 49 50 51 52 53
: R EEEY11167Vrrr GERETEG YV
| EEEEC210KC210KETETETEa6cCL
13338 3cC I C I S 83 5 r C
i EELEEI I EEEE | I
z R EEE D ¥ EEEER ol
T T V¥ V¥ g
t EEEE EEETE |
I I 0 I I I DI £
a
r
m



52 EDA soc.ustc.edu.cn  jinxi @ustc.edu

traffic & —=—=segled: 7 .
=3

abo  abeo;  abc
VHD RFTFITSYH

|me
IM

s ]

aba

ACF

o
-

F——led: & p-
UHD

l——div28n_v:5 . — =—lpr_add_sub: 399 |
vHD TOF

l——coutlB_wid4 [, — = ——lpH_add_sub: 45

F——coutS_wi3 [ —i=— lprn_add_sub: 45

F——sled: 8 ;5
UH

1]
——=eqgled: 93 .
vH

L straffic_con:i8

]
VHD

farm_road

— = — addcore: adder

by —— = —+addcore: adder
TOF

b —— = ——addoore: adder
TOF

by —— =—— addcore:
T

A

TOF

Ak

TOF

——altshift: carry_ext_latency_ ffs

L———altshift:oflovw_ext_latency_ ffs

— = —saddcore:

——+addcore:

L—— addcore:

——raltshift:result_ext_ latency_ ffs
altshift: carry_ext_latency_ffs

L— —+altshift:of lovw_ext_latency_ ff=s

— = ——addcore:

——altshiftiresult_ext_latency_ ffs
——altshift!: carry_ext_latency Fffs

L— t+altshift:of low_ext_latency_ Fffs

F——alitshiftiresult_ext_latency_fFf=s

adderg

addari

addar8
Ak

Ak

TOF
adder8

abe
TOF

ab
TOF

abs
TOF

abs
TOF



EDA ASIC 53
?-T::t report reprot microcell
7128S 52
B &
Clique
/0O LED /0

LED



54 EDA soc.ustc.edu.cn  jinxi @ustc.edu
4. MAX+PLUSII
12 VHDL
LED LCD
Top-Down MAX+PLUS I CPLD EPM7128SL.C84-15
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2. VHDL

VHLD
@) MAX+PLUSII,
2 traffic_con.vhd
(3) Set Project To Current File
4 VHDL
library ieee;

use ieee.std_logic_1164.all;
use ieee.std logic_unsigned.all;

entity traffic_conis
port (car_on farm iin boolean;
clk,reset,sp iin std_logic;
highway light :out std logic vector(1 downto 0); farmroad light :out std_logic_vector(1 downto 0);
specia_light -out std_logic
);

end traffic_con;

architecture a of traffic_con is

signal  high state :std_logic_vector(1 downto 0) ;
signal farm_state :std_logic_vector(1 downto 0) ;
signa  present_state :std_logic_vector(1 downto O) ;
begin
process (clk)
variable m ,g :integer range 0 to 30 :=30;
variable n :integer range O to 10 :=10; begin

if reset="1" then
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present_state<="00";  high_state<="00";
farm_state<="10";m:=30;n:=10;
elsif clk'event and clk="1" then
case present_state is
WHEN "00" =>
if SP="1" then
specia_light<="1",
else
special_light<="0’;
if car_on farm then
m:=m-1;
end if;
if m=0 then
present_state<="01";high_state<="01";m:=30;
end if;
end if;
when "01"=>
if not car_on_farm then
present_state<="00";high_state<="00";n:=10;
ese
n:=n1;
end if;
if n=0 then
present_state<="10";high_state<="10";
farm_state<="00";n:=10;
END IF;
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WHEN "10"=>
m:=m-1,
if not car_on farm or m=0 then
present_state<="11";farm_state<="01"; m:=30;
end if;
WHEN OTHERS =>
n:=n1,
if n=0 then
present_state<= "00";high_state<= "00";
farm_state<="10";n:=10;
end if;
END CASE;
end if;
end process,
highway _light<=high_state;
farmroad_light<=farm_state;

end g
(5) Assign— Device MAX7000S EPM7128SL. C84-15
(6) File— Project— Save& check

(7) File— Project— Save&compile 4-5 “ compile”
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LIBRARY ieeg
USE ieee.std logic_1164.al;
USE ieeestd logic_unsigned.all;

ENTITY divBM v IS
PORT(CLKI :IN STD_LOGIC;
CLKO : OUTSTD_LOGIC
);
END divBM v ;
ARCHITECTURE aOF div8BM v IS
SIGNAL cou : STD_LOGIC VECTOR(22 DOWNTO 0);
BEGIN
PROCESS
BEGIN
WAIT UNTIL CLKI ="1}
cou <= cou+l,;
END PROCESS;
CLKO <= cou(22);
END &

VHDL

library ieee;
use ieee.std logic 1164.dl;



EDA

ASIC

61

use ieee.std logic_unsigned.al;

entity traffic is
port (car_on_farm ‘in boolean;
clk,reset,sp iin std_logic;

highway light :out std_logic_vector(1 downto 0);
farmroad light : out  std logic_vector(1 downto 0);
specid_light -out std _logic );

end traffic;

architecture a of trafficis
signa clka :std_logic;
COMPONENT div8m_v
PORT(
clki :IN STD_LOGIC;
clko :OUT STD_LOGIC);
END COMPONENT;
component traffic_con
port(car_on farm :in boolean;
clk,reset,sp :in  std_logic;
highway light :out std logic vector(1 downto 0);
farmroad_light :out std logic vector(1 downto 0); specia_light -out
end component;
begin
nl: div8m v
port map (clki=>clk,clko=>clka);
n2 : traffic_con

std logic );
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port map (car_on farm=>car_on_farm,clk=>clka,

reset=>reset,sp=>gp,specia_light=>specia_light, highway light=>highway light,
farmroad_light=>farmroad_light);

end &

4-6
TRAFFIC
CAR_ON_FARM CAR_ON_FARM HIGHWAY _LIGHTLL1. .91 HIGHWAY _LIGHTLL1. . ©]
CLK CLK FARMROAD _LIGHTLL1I. . 1 FARMROAD_LIGHTL1. . @]
RESET RESET SPECIAL_LIGHT SPECIAL_LIGHT
SP sSP
4-6
S.

Top-Down 4-7
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4-7 —TRAFFIC_CONZ2 8M

DIVBM_V COUNT10_V,COUNT30_V

6. VHDL
Q) COUNT10_V
library ieee;
USE ieee.std logic_1164.dl;
USE ieee.std logic_unsigned.all;
ENTITY coutl0 v IS
PORT(CLRN,CLK : IN STD_LOGIC;
Qa : OUT STD_LOGIC VECTOR(3 downto 0);
RCO : OUT STD _LOGIC );
END cout10 v;

ARCHITECTURE aOF coutl0 v IS
BEGIN
PROCESS (CIk)
VARIABLE tmpa ,tmpb:STD_LOGIC _VECTOR(3 downto 0);
BEGIN
tmpb:=not tmpa;
IF CLRN="0' THEN tmpa := "1010";
ELSIF (Clk'event AND Clk="1") THEN
IF tmpa="0000" THEN
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tmpa="1001";
ELSE
tmpa = tmpa 1,
END IF;
END IF;
Qa <= tmpg;
RCO<= tmpb(0)and tmpb(1) and tmpb(2) and tmpb(3) ;
END PROCESS ;
END &
2 (COUNT30_V)
library ieee;
USE ieee.std logic 1164.al;
USE ieeestd logic_unsigned.all;
ENTITY cout30 v IS
PORT(CLRN,CLK :IN STD_LOGIC;
Qa : OUT STD_LOGIC VECTOR(3 downto 0);
Qb : OUT STD_LOGIC_VECTOR(1 downto 0);
RCO : OUT STD_LOGIC );
END cout30 v;
ARCHITECTURE a OF cout30_v IS
BEGIN
PROCESS (CIk)
VARIABLE tmpatmpc:STD_LOGIC_VECTOR(3 downto 0);
VARIABLE tmpb,tmpd:STD_LOGIC_VECTOR(1 downto 0);
BEGIN
tmpc:=not tmpa; tmpd:= not tmpb;
IF CLRN="0' THEN tmpb := "11"; tmpa := "1010";
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ELSIF (Clk'event AND Clk="1) THEN
IF tmpa="0000" THEN
tmpa="1001";
IF tmpb="00" THEN tmpb:="10";
ELSE tmpb:=tmpb-1;
END IF;
ELSE tmpa = tmpa1;
END IF;
END IF;
Qa <= tmpa; Qb <= tmpb;
RCO<= tmpd(1) and tmpd(0) AND tmpc(0) AND tmpc(3) and tmpc(1)and tmpc(2) ;
END PROCESS ;
END &
3
TRAFFIC_CON2.VHD
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;
entity traffic con2 is

port (car_on_farm ‘in boolean;
clk,reset,sp,long_time_out,short time out :in  std logic;
highway _light -out std_logic_vector(1 downto 0); farmroad light  :out std_logic_vector(1 downto 0);

specia_light,long_begin,short_begin :out  std logic);
end traffic_conz,
architecture a of traffic_con2 is
signal high_statefarm_state :std logic_vector(1 downto 0) ;
signal present_state  :std_logic_vector(1 downto 0) ;
begin
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process (clk)
begin
if reset="1" then
present_state<="00";high_state<="00";farm_state<="10";
elsif clk'event and clk="1" then
case present_state is
WHEN "00" =>
if SP="1" then
specia_light<="1";
else  gpecia_light<='0;
if car_on_farm then
long_begin<="1';
else long_begin<="'0" ;
end if;
if long_time out="1" then
present_date<="01"; high_state<="01"; long_begin<="0’;
end if;
end if;
when "01"=>
if not car_on_farm then
present_state<="00"; high_state<="00";
else short_begin<='1'
end if;
if short_time_out="1' then
present_state<="10";
high_state<="10";farm_state<="00";
short_begin<="0'; END IF;
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WHEN "10" =>
long_begin<="1',
if not car_on farm or long_time out="1" then
present_state<="11";
farm_state<="01"; long_begin<='0";
end if;
WHEN OTHERS =>
short_begin<="1;
if short_time_out="1" then
present_state<= "00";
high_state<= "00"; farm_state<="10";
short_begin<='0;
end if;
END CASE;
end if;
end process,
highway light<=high_state;
farmroad_light<=farm_state;
end &
(4)

library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_unsigned.all;
PACKAGE traffic_packagel IS
COMPONENT cout30_v
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PORT(CLRN,CLK: IN STD_LOGIC;
RCO : OUT STD_LOGIC);
END COMPONENT;
COMPONENT cout10 v
PORT(CLRN,CLK : IN STD_LOGIC;
RCO : OUT STD_LOGIC );
END COMPONENT;
COMPONENT DIV8M_V
PORT(CLKI :IN STD_LOGIC;
CLKO : OUT STD_LOGIC);
END COMPONENT;
Component traffic_con2
port(car_on_farm iin boolean;
clk,reset,sp,long_time_out,short_time_out :in std_logic;
highway _light,farmroad_light
-out std_logic_vector(1 downto 0); specia_light,long_begin,short_begin :out std logic );
end component;
END traffic_packagel;

)

library ieeguse ieee.std logic_1164.dl;
use ieee.std logic_unsigned.all;use work.traffic_packagel.all;
entity traffic2 is
port (car_on_farm ‘in boolean;
clkareset,sp iin std_logic;
highway _light,farmroad light :out std_logic_vector(1 downto 0);
specia_light -out std_logic );
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end traffic2;
architecture contain of traffic2 is
sgnal  Ib,sb,lto,sto ,clk  :std logic;
begin
div8m : div8m_v
port map (clki=>clka,clko=>clk);
contral1: traffic_con2
port map (car_on farm=>car_on_farm,clk=>clk, sp=>sp,
reset=>reset, long_time_out=>lto,short_time_out=>sto
highway light=>highway light,
farmroad_light=>farmroad_light, long_begin=>Ib,
special_light=>specia_light, short_begin=>sb);

count30: cout30 v
port map (clrn=>lb,clk=>clk,rco=>It0);
count10: coutl0 v
port map (clrn=>sb,clk=>clk,rco=>st0);,
end contain,
7.
(.pof .INC)
MAXPLUS I Hierarchy Display

4-8
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