M 6% VHDLiH

WEDZYH&T VHDL EEfEE, VHDL TR R TE S, FTASEIMIH
Wik, FFE RIL (1840 AR EAT R 3 EIE, TURASRIE VHDL EFUK
AT TR . A IhRT TR VHDL B AR A, UK VHDL &
B RABTELE.

6.1 VHDL {AE#HA

Y gF VHDL B H S B R R R R AR M ERAER RS EE, RN
B R R EE . (L ET, =gs A VHDL {HEBEREN, ERIERE20L A
Bk HI{H B3¢, T Mentor Graphics fJ ModelSim BNHBTERHERL A4 LA
M@ﬁmﬁJﬁwﬁiﬁﬁ#%ﬁﬁvmm%wﬁﬁwoE%EﬁTvmmﬁﬁ,#ﬁﬁ
TiEvESS, MALLEETT VHDL PR . W HRAE, LK B e g A fa 4k
A7 R 4T A B & N T, MTIAFAEIR B HIFR 5 K-

VHDL fESE% ZEHMRA, MBIHHE (WHE VHDL F2FF) FgEshBit
R . AEHE, BItTER VHDL AL TR R BB RE AR BEURD -
ERAEKRZHFELT, B TRREE A & 5 E #) VHDL FEFEARN B BRI TR T »
AR R MR & 30 (TestBench).

B T SRR B AT R, ZE52 T H ) VHDL A2FITRE, WA S LR B
ST, (R T ESmE VHDL TR & SCA AT E IR B SO REHATRFME, NTER
R B SR TR & SR LR —AME # VHDL Ry, TR E AR A
seikTt R, FELEE AN KB R S B s SRR & SO AT LR B 7% VHDL 257,
T A B SO PP R R A 4 e B R (AT SR SR

(FEAERE AL IE 6-1 B TR MR B REw Aot B BT IR R R T
H (Design Under Test, DUT) ToAE RN R B A% o KT AR T R E AR S
pUzE; N ﬁE*ﬁEQZﬁ*@E@WE%X@%E@%%@%D, AR EEFA TR AEES -

HELHTIE

. E&%%z
B E T

AT 2
(DT} ERES "

B61 fiEAMAHEARLTHY
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B 6-2 #id T VHDL M—RITEEFE. Bk, "LMER VHDL F2F41E 38455 VHDL
B, REFHERRER T HEEEK. AN, TEERERE RS HIREEX
. REWERSEANEAXKRERILY VHDL B H X, FRARR TG 304, BT
ei¥st¥. F% VHDL T H U FERAMNMESE, B ESEEEY M VHDL

B BT iliEw: Updid
(VHDL #&FF) (VHDL &FF)
<
VHDL &5 BB
mEREAE (VHDL E)
=4
VHDL £ 4 $itH fiRTHA (VHDL
(M%) HREE)
Rk SRR l
VHDL % & HETE
ikt (BHFHE)

et P AL EE

i

62 fiEmER

RGBT LUEE A & BB E S AR 5, R\ E Rt S8
RATLRTRIH, EHTNRE R, HM R E SR, DR R R A
Wi E#RME, EERUE VHDL BOtMREREHLRITER. HFEHEREMBHLEN
WHBRME, EEAMRRENE S MR FRATRAE

6.2 (HEMRAFEXH

— AT EAFRR— VHDL #8, 7] LLA SR UE BT & R A7 () IE A
WA & SR BTIRAR T R TRUE S, RS R T AU M5 R B sl A7 I
ERIMT . BIE S TUEREREIRF G, WAUMMEIHINER. TUE
&AL VHDL % 5 R4 5 A & 30
6.2.1 MEAF-E RIS

£/ VHDL &SR SINAF &304, BTAKEA VHDL EEEREHAN, HEMR
FEXHE—BEIRE BRI — X . — MR & S0 FETE 5 BT IR I T
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(DUT) [Axt R BTet A, oL R s AE] DUT kR FE R AR & SRR A
il

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY TEST_BENCH IS R & B (AEEE D)
END TEST_BENCH;
ARCHITECTURE TB_BEHAVIOR OF TEST_BENCH IS
COMPONENT ENTITY_UNDER_TEST R TC R
PORT ( list-of-pons-their-types-and-modes );

END COMPONENT;
Local-signal-declarations; -REMES A
BEGIN
Instantiation: ENTITY_UNDER_TEST port map ( port—associations ) :
B O B A SRR )
PROCESS( —FEEREES
END PROCESS;
PROCESS() P BUIR
END PROCESS

END TB_BEHAVIOR;

Mi@%%¢%ﬂ¢,ﬂu%ﬁﬁ*@ﬁk¢%%$m%5,Wi%%%l\ﬁmﬁﬁ
#mm%‘Fiﬁ%ﬁ%ﬁ?iﬁﬁﬁ%ﬁﬁoWﬁ?é*%i%%%*%ﬁiiﬁﬂ,&
%%ﬁ%ﬁ?ﬁ&ﬁ%k%&%ﬂ,ER%ﬁHWﬁ%#(mﬂ)ﬁﬁW$ﬁ%ﬁﬁﬁo

Tﬁ%i%ﬁﬁw%~¢Mﬁ¥ﬁﬁﬁﬂ&?%%ﬁ%ﬁﬁu

U)%ﬁ?éiﬁaN%%%%ﬂm,E~¢N@ﬁ%?i%ﬁﬁ*%loﬁﬁﬁ%
%%&%*4%&*FEQ§%%~¢E§%,&ﬁﬁk%&%%ﬁmo

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL:

USE [EEE.NUMERIC_STD.ALL; .

ENTITY Counter TB_vhdIs  —-WalF axEk

END Counter_TB_vhd;

ARCHITECTURE behavior OF Counter_TB_vhd IS
~ BWRTH (DUT) B9
COMPONENT sim_counter
PORT(clk : IN std_logic;

reset : IN std_logic;
count : OUT std_logic_vector(3 downto 0));
END COMPONENT;
BNMES
SIGNALclk: std_logic :='0';
SIGNAL reset : std_logic :='0';
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-HBES
SIGNAL count : std_logic_vector(3 downto 0);
constant clk_period : time :=20 ns; -t AR E X
BEGIN
BT (DU Bl
DUT: sim_counter PORT MAP(clk => clk, reset => reset, count => count);
clk_gen: process -FEHENPMES
BEGIN
clk <="1";
wait for clk_period/2;
clk <='0";
wait for clk_period/2;
END PROCESS;
TB : PROCESS -BfES
BEGIN
wait for 20 ns;
RESET<='1";
wait for 20 ns;
RESET<=0";
wait for 200 ns;
wait; -- will wait forever

END PROCESS;
END;
(2) & X HIFTIRRSCHER) VHDL #877, i%F2 /2 — e v E0E .
LIBRARY IEEE;

USE I[EEE.STD_LOGIC_1164.ALL,;
USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY Sim_counter IS
PORT (clk: IN STD_LOGIC;
reset: IN STD_LOGIC;
count: OUT STD_LOGIC_VECTOR(3 DOWNTO 0)
);
END Sim_counter;
ARCHITECTURE Behavioral OF Sim_counter IS
SIGNAL Temp: STD_LOGIC_VECTOR(3 DOWNTO 0);

BEGIN
PROCESS (clk, reset)
BEGIN
if (reset = '1") then
Temp <= "0000";
elsif(clk'event and clk = '1") then
Temp <= Temp + 1;
end if;
END PROCESS;
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count<= Temp;
END Behavioral;

7 FTETE HIMERE & SO s B, S ModelSim ot E T e R TEAFREAT O
H, Fiaig e 6-3 .

B 63 _LRATHEREHIGTEER

622 BEES A

ﬁﬁﬂﬁﬁﬁ%ﬁmﬁ%,~ﬁ%u~%%%ﬁ$ﬁﬁ%ﬁiﬁﬁ%%%&%,%%ﬁ
%%?i%mﬁﬁﬁéﬁmﬁ%,mm%ﬁg?iwmﬁﬁmmﬁiﬁmﬁ%o

EW%?@X#¢,ﬁﬁﬁﬁmmﬁm%%,~ﬁ%%%ﬁmwﬁﬁ%,ﬁﬁ%%%%
ﬁ&%%:%—ﬁ%ﬁﬁ%%m,wmﬁﬁﬁ%u&E@ﬁAﬁ%oTﬁ%i%%ﬁﬁﬁm
R o

1. H#ES ‘

—&%%ﬁ%ﬁmﬁ%ﬂuﬁ%~¢%ﬁmﬁ%Mﬁ%m%@ﬁ,MWT@%%@W@
ST 40ns HIE S, HTBmE 6-4 Pin.

A <=not A after 20 ns; -~ FERE—ANERN 40ns IFFS A

L

|
i
I
|
!
|
0 20 40 60 80 100 120 (ns)

A

B 64 FMKIESBIY

Nﬁﬁ%%ﬁﬁﬁﬁ*ﬁiﬁm%%Z*oE%ﬂuﬁ%#ﬁﬁé%ﬁﬁ%ﬁﬁi(m
LE%%@%'@ﬂ%ﬁ%ﬁ%?i%ﬁﬁ%im%lo%ﬁ%%ﬁ%%%ﬁ@%@ﬁ,F
i%ﬁ%%%ﬂ%%ﬁ%%ﬁ$ﬁ%%,@%ﬁ%%%%ﬁﬁ%%w,E%Wﬁﬁ%ﬁ%%
%%%%(T&m:W%ﬁﬁﬁﬁﬁﬁiﬁﬁﬁ%,ﬁﬂ%#i@ﬁﬁﬁ%%,@%ﬂ%ﬁ
AXTFRET

Ei%ﬁ%%T,Nﬁ%%%‘ﬁﬁﬁ%,%H%ﬁ%%o%%1$ﬁ%%ﬁﬁﬁ%,
m%ﬁ%%ﬁﬁ%ﬁﬁ%@,M%%E%%#ﬁ%ﬁﬁ%@;M%ﬁﬁﬁﬁ,mwﬁﬁﬁ,
ﬁ%m%ﬁ%ﬁﬂuommTﬁm%@,E%T%ﬁﬁ%ﬁﬁ%@,ﬁXT*%%%S%%

185



LTS

W_CLK <= '0' after PERIOD/4 when W_CLK="1"else
'1" after 3*PERIOD/4 when W_CLK=0' else
YOl;

FREFEAREMEE, XA EME S, BALEAREREX, THH
A BT A4 I SE T R AT A BT KA S

clk_genl: process AR EMES, A4 40ns
constant clk_period: TIME := 40 ns;
BEGIN
ck<="1"
wait for clk_period/2;
clk <=0
wait for clk_period/2;
END PROCESS;
clk_gen2: process PR R EME S, FANN 40ns, HEHN 25%
constant clk_period: TIME := 40 ns;
BEGIN
clk <="1";
wait for clk_period/4;
clk <=0
wait for 3*clk_period/4;
END PROCESS;

2. EHfES :

FEAFETEN, BEEEFREE S REETEAL DBV RS, BHEELE
5] DA HEATIME TS Gk SR, B 7T LIZEHERE A B I FHENEAESHRE: HEF
wart, EAESH'0; 234 200 JE, EMESENT: H5t 20ns 5, EAESEARO,
Kk HmE 6-5 .

RESET <=0, '1' after 20 ns, '0' after 40 ns;

|

I
RESET !

i
0 20 40 (ns)
B 65 EhifESEE
HER—ANELME SR ESLE, Flin T EK{UES. RESET EEVIER0, 253 100ns 5,
A, FET 80ns, HME SN0 HEI 30ns, HESREFN . ESEME 6-6 BT
RESET <='0', '1' after 100 ns, '0' after 180 ns, '1" after 210 ns;

3. BAAMMES
T LR R S B R E A SIS S AR SR E. Fl FErEAIRES, 5E
TR S, T LIS SHA RN, FEER A WAIT &4, R gAY
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6-7 o

RESET

100 180 210 (ns)

olb--—-—-—

B6-6 EMfASHIY
signal CLK1, CLK2: STD_LOGIC := 0

TWO_PHASE: PROCESS

BEGIN
CLK1 <="1' after 5 ns, '0' after 10 ns, '’ after 20 ns,'0' after 25 ns;
CLK?2 <="1" after 10 ns, '0' after 20 ns, '1' after 25 ns,'0’ after 30 ns;
wait for 35 ns;

END PROCESS;

| | |
) 1 1

CLKI ! ! !
i | I
| ! |
i | I

CLK2  —— T —
1 | | ! | | | | | 1 |
o s 10 20 25 30 40 45 55 60 65 (ns)

67 FEARIF RN R

4. {#RiEiR DELAYED

YR LM T sE X @t DELAYED EEER AT . CZ2rg T —AMEES,
fEIX AN eiS B R 1, ATLLfER DELAYED S B A R RS 5 HEIR —SE BT, M
T/ R — I EES.

Bl ID 2 RAm T REAENT — A EHiME 5 W_CLK.

W_CLK <="1"after 30 ns when W_CLK='0'else
'0" after 20 ns;
SRIGTT DA B T RO RE AR T TR AR — BTN N B 5 DLY_W_CLK, = W_CLK #EiR .

T lons ) ﬁﬁ%ﬁﬁ%%ﬁ%ﬁn E 6'8 F)?—/i:\‘ o
DLY_W_CLK <= W_CLK'DELAYED (10 ns);

0 30 50 80 100 (ns)

1
{
]
i
|
i
¥
|
|
]
I
|
DLY W _CLK !
|

"o 40 60 9% 110 (ns)
B 6-8 AR LR EME S
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5. —RIEEIES

AT U S8 BB S R AR AR 5. & X — RIS Sl e e
Mo —fRHERATLAER WAIT SEARE X —RIOBRES. SIn FROERMESmEY, B
JEHE 6-9 Fion.

SIGNAL C: STD_LOGIC :="'0";
STIMULI : PROCESS
BEGIN

wait for 80 ns;

C<='1";

wait for 50 ns;

C<='0';

wait for 60 ns;

C<='1";

wait for 120 ns;

C<='0"

wait; - —H%&fF
END PROCESS;

|
|
C I
1
|

0 80 130 190 310 (ns)

B 6-9 —MRBUBGES M

6. MBHEIES
AW E SRR SRR (DUT) 1047 0%, B DUT 8 SE =
RRBAT AW, W FHAMESENL, BEMRAEE Sig A FEAM TS Count
K.

PROCESS(Count)
BEGIN
CASE Count IS
when 2=> Sig_A <="1"after 10 ns;
when others => Sig_A <='0" after 10 ns;
END CASE;
END PROCESS;

[(fl6-1]1 BAFHFERNHE.
FEBA—AN 4 SRR B A7 B 17 2% A 1Mt — 2510 BT A T & S A S B 5 X
e B 7 25 77 2% ) VHDL ZAE01F .

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
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ENTITY Bi_shift IS
PORT (clk, clear : IN STD_LOGIC;
rsi, Isi : IN STD_LOGIC;
direction : IN STD_LOGIC;
q:out STD_LOGIC_VECTOR(3 downto 0));
END Bi_shift; .
ARCHITECTURE Behavioral of Bi_shift IS
Signal Temp : STD__LOGIC_VECTOR(S downto 0);
BEGIN
PROCESS (clk, clear)
BEGIN
IF clear = '0' THEN
q <= "0000"; -- asynchronous clear
Temp <= "0000";
ELSIF (cIKEVENT and clk = '1") THEN
CASE direction IS
WHEN '0' => ,
Temp <= Temp(2 downto 0) & Isi; - &%
q <= Temp;
WHEN 1" =>
Temp <= rsi & Temp(3 downto 1), A%
q <= Temp;
WHEN others =>
NULL;
END CASE;
END IF;
END PROCESS;
END Behavioral;

%Txﬁhﬁmﬁﬁ%ﬁ%ﬁﬁﬁiﬁﬁﬁﬁ, Gl oL T R & 30 SHERIHAT I
H, fiEHHEEME 6-10 Fi7se :

LIBRARY ieee;

USE ieee.std_logic_1 164.ALL;
USE ieee.std_logic_unsigned.all;
USE jeee.numeric_std.ALL;

ENTITY Bishift TB_vhd IS
END Bishift_TB_vhd;

ARCHITECTURE behavior OF Bishift TB_vhd IS
COMPONENT bi_shift
PORT(
clk : IN std_logic;
clear : IN std_logic;
rsi : IN std_logic;
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Isi<='1%

wait for 160 ns;

15i<="0";

clear<="0';

wait for 20 ns;

clear<="1";

wait for 20 ns;

direction<="1";

wait for 20 ns;

rsi<="1"

wait for 20 ns;

rsi<="0';

wait for 20 ns;

1sic="1";

wait for 20 ns;

1si<="0";

wait for 200 ns;

rsi<="1"

wait for 200 ns; - &5 4% 200ns
END PROCESS;

LU

1

& 6-10 B F AR BT

623 Emwﬁlﬁﬂ’aiﬁ%%ﬁ%

ﬁ%ﬂﬁﬁﬁlﬁﬁ%ﬁiﬁ%‘%ﬁ%frwﬁﬁﬁﬁ%H‘J*ﬂi%%iﬁ%%, i&ﬁkﬁiﬁfuﬁﬁﬁﬁﬁ*&
%%ﬁ%ﬁ?“%ﬁﬁﬂ%%ﬁ@ﬁ%o FHE L, Xilinx ) ISE7.1 %Wﬂ%iﬁﬁiﬁ%ﬁﬁﬁ?&%ﬁﬁ%&%
ﬁﬁﬁﬁﬂ‘ﬁﬁ)\%ﬂﬂﬂ”’é‘?*&%o s AR & SR LI E %k E Test Bench Waveform
%, RERGLHLWAE 6-11 B HAHEAE, BIOA Xilinx f#) ISE7.1 T L AR
AT BLSE SRS S Y AFER BRI = SR PR T R T % e

s L TRHEMESE, Bl “OK” %4, %Eﬁ%ﬁ]\?ﬁ%%ﬁﬁﬁ-@, mE 6-12 Fims.
JH:H‘TTJTL‘)ET%E’@]\%%B‘J&%J:&E%Z%%‘JE, B EE RN BT -
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Maximum !
output delay

C :
CI0CK g g C10CK
high far " lowfor
i~ Clock Fiming Information -~~~ - Clock [formation
flfwmfeuwwdut“lrmmrm and _‘ & r—-————m~——-:}
| oulputs are checked at “Output Valid Delay”, ! :,« Single Clock. il
1% RisngEdge " Falling Edge {1 Mple Clocks ]
i Dual Edge (DOR or DET) ;{7 Combinatotial (or internal dock)
 Chock Tmetigh 20
| "Clock Time Low ;20 ]
! Input Setup Time gl
| Output vakd Delay 11
;moffset 30
GubalSmds SRR 1 MR T B
| !"Pﬂw(cmm ™ GSR (FPGA) !rnﬂaiLencthofTstBend’a §wm .

| High for Initisk: ;:f:‘? i Time Scale: -

i AddAsynd:rmwusSugnalSv.pport

B 6-11 Xilinx ] ISE7.1 3 o 4rig 38

tarhAagax
End Time: | .
1000 ns 100 ns 303 ns 500 ns 700 ns 900 hs

. Mclk S
' Mclear )
ulrsl o
“lsl
AR direction
eMapo

oo oioio o
' H

L% MG | viadd et i o 4 j.2

E6-12 ISE7.l B RE

624 [HEHMEARE

SRR E S T RAE IR R . BV — 4 2 M R B e
—EERE A ASCH U, REHIX LRSS S TP s 2. &8
{EFPFIRT MEF % 50 S P 2 TSRk . Bl R IR R0 TR KB,

CONSTANT NO_OF_BITS: INTEGER := 4;

CONSTANT NO_OF_VECTORS: INTEGER := 5;

TYPE TABLE_TYPE IS ARRAY (1 TO NO_OF_VECTORS) OF STD_LOGIC_VECTOR(1 TO
NO_OF _BITS);

CONSTANT VECTOR_PERIOD: TIME := 100 ns;

CONSTANT INPUT_VECTORS: TABLE_TYPE := ("1001", "1000", "0010", "0000", "0110");
SIGNAL INPUTS: STD_LOGIC_VECTOR (1 TO NO_OF_BIT S);

SIGNAL A, B, C: STD_LOGIC;
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SIGNAL D: STD_LOGIC_VECTOR (0 TO 1);

BRFIIIRKEE (DUT) BH 4 MAA: A, B. CHM D RS, B 5 LA — B AT e [ ]
R AR B, WA LLEE A —A GENERATE (7=40) &4, B,

G1: for J in 1 to NO_OF_VECTORS generate
INPUTS <= INPUT_VECTORS(J) after (VECTOR_PERIOD *1);
END GENERATE G1;
A<=INPUTS(1);
B <= INPUTS(4);
C<=INPUTS(1);
D<=INPUTS(2 to 3);

o o B AR R I, B AT RO S IR B A E B MRS R
B. (ERXMAETUSE A RBREA S M T Gl T KA.

INPUTS <= INPUT_VECTORS(1) after 10 ns,
INPUT_VECTORS(2) after 25 ns,
INPUT_VECTORS(3) after 30 ns,
INPUT_VECTORS(4) after 32 ns,
INPUT_VECTORS(5) after 40 ns;

6.3 {AEMN

TEDELE, BT R B E AT, N Eo—HEEFIN METFRENHRE
] 4 FARZE SN ]2 A B, TUURT LA 7 5 V) ASSERT REH. 7551 4% VHDL
RRIEAT OO, TR AR e BRAT A A W R, R R BAEA W = TE AR E.

Wi =154 ASSERT REE & SHITHE M ABImRNK . — s EaR D E—AN R
HARESE . RIEFTEROERH MBI TRKNERE, £ ASSERT BEAWRETHERRE, i
AT LLAREAT (45405 WARNING) si# {1k (83 ERROR B arslik FAILURE),
sk (7S E SR 120 ERROR. V40 107 5 V6 ARITEVER N I P S5 3.2.13 ¥,

R ST A S — A B T e BN RO, BRI T SR, Ul =)
KIA 4 1000ns, WFEL5ERL, £/ ERROR EEHL LI,

PROCESS
BEGIN
ASSERT (NOW <= 1000 ns)
REPORT "Simulation completed successfully"
SEVERITY ERROR;
END PROCESS .

W )P R, IR AER WSS RS FALSE, NARAT 5 T B LA R TR E
EA), B ELA R G T R R EUE R AT
B LA# A ASSERT iBA) 52 — A HIMT &4, DL O EL I SN R A e R, Bl
THEMLERRR, WRES q%T “10017, MR (E{HE:, 358 "The shifter gets the result!!"s
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PROCESS(q)
BEGIN
ASSERT (q = “1001”)
REPORT "The shifter gets the result!!"
SEVERITY ERROR;
END PROCESS;

MBIXBIEFRINEI B 6-1 HIRTE & 30, RS 27 F7-25 (0 0t 45 TR F1001",
TEMRBEIE, NEHEN AR,

T AR 8RR SRR i £ W SV AR R — M E .

[516-2] 447 EFit-saemph.

R 4 60 LT3 AT WA, 82 4 fr. T EfES DIR B,
2R DIR A 8F, WTE FHH4: R DIR & f1 7, W P vt B B4 BARAEAE Ct_Result
554, '

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY counter IS
PORT(CLK, CLR, DIR : IN STD_LOGIC;
Ct_result : OUT STD_LOGIC_VECTOR(3 DOWNTO 0));
END counter;
ARCHITECTURE Behavioral OF counter IS
SIGNAL tmp: STD_LOGIC_VECTOR(3 DOWNTO 0);
BEGIN
PROCESS (CLK, CLR)
BEGIN
if (CLR="1") then
tmp <= "0000";
elsif (CLK 'event and CLK='1") then
if (DIR="1") then
tmp <=tmp + 1;
else
tmp <=tmp - 1;
end if;
end if;
END PROCESS;
Ct_result <= tmp;
END Behavioral;

FHEERFAMRFE. EEFS, — S iEaE T Wit E 4 R T % T 1001".

FAWER T “FEF ()" B8, WEHNEMEY FALSE, BISET1001", NHR4E(E
B, HE&ILE,

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL:
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
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USE IEEE.NUMERIC_STD.ALL;

ENTITY Counter_TB_vhd IS
END Counter_TB_vhd;
ARCHITECTURE behavior OF Counter_TB_vhd IS
COMPONENT counter
PORTY(
CLK : IN std_logic;
CLR : IN std_logic;
DIR : IN std_logic;
Ct_result : OUT std_logic_vector(3 downto 0)
)
END COMPONENT;
~HINES
SIGNAL CLK : std_leogic :='0';
SIGNAL CLR : std_logic :='0';
SIGNAL DIR : std_logic :='0";
-HHfES
SIGNAL Ct_result : std_logic_vector(3 downto 0);
-EE
constant clk_period: TIME := 40 ns;
BEGIN
uut: counter PORT MAP(
CLK => CLK,
CLR =>CLR,
DIR => DIR,
Ct_result => Ct_result
);
clk_gen1: process PSRRI ME S, FARIh 40ns
BEGIN
CLK <="'1%
wait for clk_period/2;
CLK <='0";
wait for clk_period/2;
END PROCESS;
tb : PROCESS - BfEEEX
BEGIN
-- Wait 100 ns for global reset to finish
CLR<='1";
DIR<='1";
wait for 20 ns;
CLR<='0";
wait for 280 ns;
DIR<=0";
wait for 320 ns;
wait; -- will wait forever
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END PROCESS;
PROCESS(Ct_result) ~PIEMER, Af RIS EA] ASSERT
BEGIN
ASSERT (Ct_result /= "1001")
REPORT "The counter gets to nine!!"
SEVERITY ERROR;
END PROCESS;
END;

%ﬁﬁﬁ%@@@m%%oﬁﬁﬁtﬁﬂmr,ﬁﬁlﬁ%ﬁﬁﬁﬁﬁﬁiﬁﬁ%%%
4%7 Eﬂﬁn—F%A%’

# ** Error: The counter gets to nine!!
# Time: 840 ns Iteration: 3 Instance: /counter_tb_vhd

NOW? xv(x.‘tvx"t.r$"‘rvxhv‘l: 5

42 5 1 BRENE N B iy D DRETHICSHOFTINA T

B 6-13 ETFi¥sempiemmk

6.4 XHI/ORIES

wﬁﬁ,meﬁﬁ&ﬁAﬁ&iﬁMﬁﬁﬁﬁ%ﬁﬁﬁ%ﬁi#¢owmmFiX%
Wﬁ%%ﬂuﬁﬁﬁiﬁ¢,%EE%EWMi#*&Wﬁ%Wﬁ%EO%%,ﬁE%%%
ﬂuﬁﬁﬁiﬁ*owmun%i#voﬁ%igﬁﬁ$ﬁﬁ,%éiﬁ#ﬁiﬁi#M)
3@?'5 © g

m%ﬁﬁﬁﬁwﬁﬁiﬁﬁﬁ,%ﬁ@%ﬁ%%sn)%%nmnoﬁxmﬁﬁﬁ,ﬁ
E?@*@ﬁ?i#ﬁAmmm%m§$¥ﬁﬁ(&ﬁﬂﬂﬁx\mm»3ﬁ&@%mTE
BRI VO BAERFIER.

READLINE(...), READ(...), WRITELINE(...), WRITE(...), ENDFILE(...)

ﬁﬂ%&ﬁﬁﬁﬁﬂuimiﬁuow@,EM%&@%*&%X,@@Tﬁzﬁiﬁ
Eﬁmeﬁﬁﬁﬁgr#Mﬁmemem%ﬁwﬁﬁEEwiﬁs@%W%ﬁ%i#M)
ﬂﬁﬁﬁ&ﬁ,%Zﬁﬁ%ﬁﬁﬁ%ﬁwm%mﬁﬁﬂﬂu%ﬁﬁiﬁ,ﬁ#ﬁﬂﬂKﬁﬁ
%ﬁﬁlﬂﬁ#ﬁﬁﬁﬁ%&ﬁﬁ,ﬁﬂﬁ@%%&ﬂ%iﬁ&i#*ﬁX,WKmfﬁﬁ
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