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[ 11-1]
LIERARY IEEE?
USE IEEE.STD LOGIC 1164.ALL:
ENTITY andl IS
PORT (aaa,bbb ¢ IN STD LOGIC; ccc: OUT STD LOGIC):
END andl;
ARCHITECTURE one OF andl IS

IS HENN|
CCC <= gaa AND bbb:

END;
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LIERARY IERE?

USE IEEE.std logic 1164.all;
ENTITY TRIBUF andl IS

GENERIC { ttri: TIME := 1 ng;
ttxz: TIME i= 1 ns;
ttzx: TIME = 1 nsj);

PORT | inl IN std logic:
oe : IN std logicy
v 1 OUT std logic):

END TRIBUF andl:;

ARCHITECTURE behavior OF TRIBUF andl IS
BEGIN

PROCESS {inl, oe)
EEGIN
IF oe'EVENT THEN
IF o2 = '0' THEN

v <= TRANSPORT 'Z' AFTER ttuz:
ELSIF oe = "1'" THEN
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v <= TRANSPORT inl AFTER ttzx;

END IF:
ELSIF o0e = '1' THEN
v <= TEANSPORT 1inl AFTER ttri;

ELSIF o0e = '0' THEN
v <= TRANSPORT 'EZ' AFTER ttxz:
END IF:

END PROCESS;
END behavior;
LIERARY IREEE;
USE IEEE.std logic 1led.all;
USE work.tribuf andl:;
ENTITY andl IS
PORT { aaa, bbb : IN std logic:
ccc @ QUT std logic):
END andl;
ARCHITECTURE FPGALl OF andl IS

END FEGA]:
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[ 11-3]
LIERARY IEEE;
USE IEEE.STD LOGIC 1led4.ALL:;
ENTITY ADDER4 IS
PORT { a, b : IN INTEGER BANGE 0 TO 15;
¢ @ OUT INTEGER RANGE 0O TO 15 );

g3

END ADDERA4;
ARCHITECTURE one OF ADDERL IS
BEREGIN

¢ <= a + b

END one;
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[ 11-4]
ENTITY SIGGEN IS
PORT ({ sigl : OUT INTEGER RANGE 0 TO 15;
s1gZ : OUT INTEGER RANGE 0 TO 15 ):;
END;
ARCHITECTURE 5im OF SIGGEN IS
BRGIN
s1gl <= 10, 5 AFTER 200 ns, 8 AFTER 400 ns;
5192 <= 3, 4 AFTER 100 ns, & AFTER 300 nsz;
END;
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1. B—FAHEE 14 11-5]
FENTITY BENCH I=
END;
ARCHITECTURE one OF BENCH IS
COMPOWNENT ADDER4

g3

FORT ( a, b : integer range 0 to 15;
¢ ¢ QUT INTEGER BANGE 0O To 15 ):;
END COMPONENT:?
COMEPONENT SIGGEN
PORT { gigl : OUT INTEGER RFANGE 0 TO 15;
s1g2 : OUT INTEGER BRANGE 0 TO 15 );
EWND COMPOWNENT;
SIGNAL a, b, ¢ : INTEGER RANGE 0 TO 15h;
BEGIN
Ul : ADDER4 PORT MAP (a, b, C);
Uz : SIGGEN PORT MAFP (sigl=>a, sigZ=>b);
EMNLD:
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g3

2. BWMITE
force <fE5 &> <{g> [<B[E>]11[, <{> <Ff[E> -] [-repeat <A#i>]
force a 0 CREE S B HEIES 0)
force b 0 0, 1 10 (EREES b ERZ 0 B{EN 0, ERZE 10 89{EH 1)

force clk 0 0, 1 15 -repeat 20  (clk HEBES, FH#H 200

force a 10 0, 5 200, & 400
force b 3 0, 4 100, & 300
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[ 11-6]

Library IEEE;
use IEEE.std logic 1le4.all;
entity counterg8 1is
port ( CLEK, CE, LOAD, DIR, RESET: 1in STD LOGIC:
DIN: 1n INTEGER range 0 to 255;
COUNT: cut INTEGER range 0 to 255 )7
end counters;
architecture counter8 arch of counter8 1s
begin
process (CLE, RESET)
variable COUNTER: INTEGER range 0 to 255;

begin

i SN



%%J:ﬁi 1f RESET='1' then COUNTER := 0;:
elsglif CLE="1' and CLE'event then
1f LOAD='1' then COUNTER := DIN;
Else
if CE='1' then

1f DIR='1" then

1f COUNTER =255 then COUNTER := 0;
Elzse COUNTER := COUNTER + 1:; end 1f;
else
1f COUNTER =0 then COUNTER := 255;
Else COUNTER := COUNTER - 1;
end if;
end 1if:;
end 1f;
end 1f;

end 1f;
COUNT <= COUNTRER?
end process;

end counterd arch;



[ 11-71
Entity testbench iz end testhench:
Architecture testbench arch of testbench 1is
File RESULTS: TEXT open WRITE MODE 13 "results.txt™;
Component counters
port { CLEK , RESET: in STD LOGIC;:
CE, LOAD, DIR: in STD LOGIC:
DIN: in INTEGER range 0 to 255;
COUNT: out INTEGER range 0 to 255 );
end component;
shared wvariable end sim : BOOLEAN := false;
signal CLK, RESET, CE, LOAD, DIR: STD LOGIC;
signal DIN: INTEGER range 0 to 255;
signal COUNT: INTEGER range 0 to 255;
procedure WRITE RESULTS
CLE, CTE, LOAD, LOAD, RESET @ 5TD LOGICY
DIN, COUNT : INTEGER ) i3
Variable ¥V _OUT : LINE;

Begin



bW
write (V. OUT,

write (V. _OUT,
write (V. _OUT,
write(V OUT,
write(V OUT,
write (V. OUT,
write (V. _OUT,
write (V. _OUT,

now, right, 1&,
CLE, right, 2):
RESET, right, 2);
CE, right, 2;;
LOAD, right, 2);
right, 2);
257);
2570

DIR,
DIN,
COUNT,

right,
right,

writeline (RESULTS,V _OUT) ;
end WRITE RESULTS;

begin

UUT: COUNTERS
(CLEK => CLE,RESET => RESET,
LOAD => LOAD,

port map

CLE_IN:

Begin

1f end =sim = false then

DIR => DIER, DIN

CE => CE,

COUNT => COUNT ) ;

Process

ps):

CLE <=

-~ Ha AT [E]

--write outputs

=> DIN,

!D!;

BT

7T

~N
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i

wWalt for 15 ns;

CLKk <=T"1";

fait for 15 nsz:
Else

Walt:
end 1f;

end process;

STIMULUS I process

Beglin

RESET <= T17";

CE <= '17; -— T AL{E Ee
DIR <= '1"; —— IiEHE
DIN <= 250; -— RAHE
LOAD <= 107; -— AR HE

walt for 15 ns;

RESET <= '07;

walt for 1 us:;

CE <= '0"; —— B RO E S A
walt for 200 ns;

H <= '1"':



{§J37T walt for 200 ns;

DIE <= T07;
walt for 500 ns;
LOAD <= T1%;
walt for a0 ns;
Loal <= T0";
walt for 500 ns;
DIN <= fal;
DIE <= T1"%;
Loal <= T1"%;
walt for a0 ns;
Loal <= T0";
walt for 1 us;
CE <= T07;
walt for 500 ns;
CE <= T1%;
walt for 500 ns;
end sim :=true;
walt;
end process;
WREITE To FILE: WRITE EESULTSA {CLE,REESET,CE, LOAD,DIE,DIN, COUNT) ;
End testhench arch;
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[ 11-8]

LIBRARY ieee;
USE ieee.std logic 1164.all;

USE ileee.ztd logic unsigned.all;
ENTITY cntd IS
PORT | rst  IN =STD LOGIC;

d : IN STD LOGIC VECTOR({3 downto O
load @ IN STD LOGIC;
clk,ce : IN STD LOGIC;
o : OUT STD LOGIC VECTOR (3 downto
cout : OUT STD LOGIC )

END cntd;

ARCHITECTURE =vn OF cntd IS

signal count : std logic vector(3 downto 0);

EEGIN

—

>N

1 :

0

BT

7T

~N
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%%J:ﬁi cntproc: process(clk,rst) begin
if rst = '1' then count <= (others => '0");

elsif rising edgei{clk) then

if ce = "1" then
if load = '"1' then count <= d;
elze count <= count + 1; end 1f;
end if;
end if;

end process;
coutproc : proceszs(clk,rst) begin
if ret = "1" then cout <= T0";
elsif rising edge{clk) then
if count = "1111" then cout <= "17%;
else cout <= '07; end if;
end if;
end process;
q <= count;

END =zvni
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(3) ZwiF =M
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(3) ZwiFEfiE I
oo

# Reading D:/Modekech_b.0Acl vsim/pref.tcl
#// ModelSim SE B.0 Aug 13 2004

1

#// Copynght Mentor Graphics Corporabon 2004
- All Rights Reserved.

g/

#// THIS WORK CONTAINS TRADE SECRET AND

#// PROPRIETARY INFORMATION WHICH IS THE PROPERTY
#// OF MENTOR GRAPHICS CORPORATION OR ITS LICENSORS
#// AND IS SUBJECT TO LICENSE TERMS.

g/

# Loading project cntdp

# Compile of crtd. vhd was successful,
ModelSim3 | I

B 11-9 ModelSim SR TR =1E &
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[ 7] 11-9]
library ileee;
use leee.std logic 1164.all;
ENTITY wavedgen I3
PORT{ clk,rst : OUT 3TD LOGIC )
end wavegen;
ARCHITECTURE sim ©OF wavegen 1S
constant cycle:Time = 10 ns;
BEGIN
process begin
clk <= '07;
walt for cycle/Z2;
clk <= "17;
walt for cycle/Z2;
end process;
process  bedgiln
rst <= "17;
walt for cycle*s;
rst <= '07;
walt;
end process;

END =im;
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