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library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity Counter 0 to 15 is
port(clk ,clear: in std logic;
g: buffer std logic vector(3 downto 0));
end;

architecture arc count of Counter 0 to 15 is
begin

process (clk)
begin
if rising edge(clk) then

if clear='1l' then

g<="0000";
else
g<=g+l;
end if;
end if;
end process;

end;

Setting axn 72 e

i Quartus Prime Lite Edition - Ex/vhd|/counter_modelsim/Counter_0_te_15 - Counter_0_te_15

File Edit WView Project Assignments Processing Tools Window Help

D ~ | niRe) Counter 0 to_15 | & | P.Q @ & O q‘ q
Project Na\.rigatml % Hierarchy = ’3\ ne x| ¢ Counter_0_te_15.vhd* B ¢ Comp
1
Entity:Instance 2 library IEEE;
3 use IEEE.std_logic_1164.all;
#% MAX 10: 10M50DCF484CT7G 4 use IEEE.std_logic_unsigned.all;
- 3
Wt Counter_0_to_15 "B 6 Hentity counter_0_to_15 is
7 = port{clk ,clear: in std_Togic;
8 q: buffer std_logic_vector (3 downto 0));
] end;
10
11 Harchitecture arc_count of Counter_0_to_15 is
120v2 1n* j¥nb wpn 12 mbegin
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—" Settings - Counter_(_to_15 — O *
Category:
General
Files Specify options for generating output files for use with other EDA tools.
Libraries
¥ IP Settings Tool nam{ | ModelSim-Altera I T |

IP Catalog Search Locations
[ Run gate-level simulation automatically after compilation
Design Templates

¥ Operating Settings and Conditions EDA Netlist Writer settings
Vuoltage
Temperature Format for output netllstl VHDL I 7 Time scale: |1 ps r

V' Compilation Process Settings Output directory: |5imu|.atiunfmudelsim

Incremental Compilation

“ EDA Tool Settings [ Map illegal HDL characters [ Enable glitch filtering
Design Entry/Synthesis Options for Power Estimation
[ Generate Value Change Dump (VCD) file script  Script Settings...
Board-Level
¥ Compiler Settings Design instance name:

VHDL Input

Verilog HOL Input
More EDA Netlist Writer Settings...
Default Parameters

Start Test Bench Template Writer <= Start <= Processing 7r21 e

G Quartus Prime Lite Edition - E:/vhdl/countel unter_0_to_13 - Counter_0_to_13

File Edit View Project Assignmen Tools Window Help

D =l r L] el Stop Processing Ctrl+Shift+C Q e & 0 :‘ [ ]
Project Navigator | ' Hierarchy ~ |2 [§ P Start Compilation Cirl+L ] Q Compilation Report - Counter_0_to_15
EntityInstance E Analyze Current File |
#% MAX 10: 10M50DCF484C7G * &  StartHierarchy Elaboration
Counter_0_to_15 B TRy i e (L P start Analysis & Elaboration
& compilation Report CIEE B Start Analysis & Synthesis Ctrl+k
0 Dynamic Synthesis Report ﬁ Start Partition Merge
Power Analyzer Tool ‘ Start Fitter
H  ssN Analyzer Tool éﬂn Start Assembler
% Start Timing Analyzer Ctr+Shift+T
Receive Compilation Status Motifications 5
0 - — J&  Start EDA Netlist Writer
18 o if clear="1" then
19 | q<="0000"; %8 Start Design Assistant
20 © else
21 g<=q+1; * start Power Analyzer Ctrl+Shift+P
22 end 1T;
23 end 1f; B Start SSN Analyzer
24 end process;
%g end; %% Start Rapid Recompile
";"ﬂ Start Signal Probe Compilation Cirl+Shift+l
=9 Start IfO Assignment Analysis
< >« “®  start Check & Save All Metlist Changes
x |Quartus Prime Tcl Console
g |l Start Equation Writer (Post-synthesis)
L Start Equation Writer (Post-fittin,
x
g |lan D A4 Al T <<Filters> M Find { Start Test Bench Template Writer
= | %5 Start EDA Synthesis
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Modelsim <= Simulation <= Open <= File e

-- Copyright (C) 2018 1Intel Corporation. All rights reserved.

-- Your use of Intel Corporation's design tools, logic functions

-- and other software and tools, and its AMPP partner logic

-- functions, and any output files from any of the foregoing

-- (including device programming or simulation files), and any

-- associated documentation or information are expressly subject

-- to the terms and conditions of the Intel Program License

-- Subscription Agreement, the Intel Quartus Prime License Agreement,
-- the Intel FPGA IP License Agreement, or other applicable license
-- agreement, including, without limitation, that your use is for
-- the sole purpose of programming logic devices manufactured by

-- Intel and sold by Intel or its authorized distributors. Please
-- refer to the applicable agreement for further details.

—— KK KA KA KA KA KA KRR AR AR AR AR KA AR K K K KA K K K K K K K K K K K K K K K K K hhkhkhkkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk k k%

-- This file contains a Vhdl test bench template that is freely editable to

-- suit user's needs .Comments are provided in each section to help the user
-- fill out necessary details.

—— KK KA KA A KA AR AR AR AR AR AR AR AR AR AR AR AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A A XA A A A XA KK

-- Generated on "11/12/2019 11:19:51"
-- Vhdl Test Bench template for design : Counter 0 to 15

-—- Simulation tool : ModelSim-Altera (VHDL)

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

ENTITY Counter O to 15 vhd tst IS
END Counter 0 to 15 vhd tst;
ARCHITECTURE Counter 0 to 15 arch OF Counter 0 to 15 vhd tst IS
—-— constants
-- signals
SIGNAL clear : STD LOGIC;
SIGNAL clk : STD LOGIC;
SIGNAL g : STD LOGIC VECTOR(3 DOWNTO 0) ;
COMPONENT Counter 0 to 15
PORT (
clear : IN STD LOGIC;
clk : IN STD LOGIC;
g : BUFFER STD LOGIC VECTOR(3 DOWNTO 0)
)i
END COMPONENT ;

BEGIN
il : Counter 0_to_15
PORT MAP (

-- list connections between master ports and signals

clear => clear,

clk => clk,

q=>q

)i
init : PROCESS
-- variable declarations
BEGIN

-- code that executes only once
WAIT;
END PROCESS init;
always : PROCESS
-- optional sensitivity list
- )
-- variable declarations
BEGIN
-- code executes for every event on sensitivity list

WAIT;
END PROCESS always;
END Counter 0 to 15 arch;

X [I'N https://hayunavi.wixsite.com/avihayun QUARTUS q1nn Testbench



https://hayunavi.wixsite.com/avihayun

Do RN 0291007 NR 2o Counter_0_to 15 vhd_tst - owa Testbench yaip
1w Hw 1197 PORT MAP miyenxa Counter_0_to_15 7217 2°37% ooarnan
PROCESS- o>°%nn

MODELSIM nioxn nX nno1 e

ModelSim - Intel FPGA Starter Edition m
10.5b (Quartus Prime 18.1)

npIoN

Jumpstart v yn71 e

M IMPORTANT Information e
Model » Welcome to version 10.5b
This release uses the following licensing versions: =]

FlexNet v11.13.1.2 (server) and v11.13.0.2 (client):
Mentor Graphics Licensing MSL v2015_1 patch2 with
MGLS v9.13-5.4 and PCLS v9.13-5.2

dodk ok ko ok ko ok ok ok ok ok ko ok ok ko ok ok sk

Access comprehensive ModelSim documentation:
Select Help > ModelSim PDF Bookcase

dodk ok ko ok ko ok ok ok ok ok ko ok ok ko ok ok sk

=
kil i

\ o (Tom . Select Jumpstart to
™ Don't show this dialog again R Jumpstart Close

WI0 VP00 MK e
M Welcome to ModelSim x

Welcome to ModelSim

= Create a Project

b $31 feTTs ain simulation details like compile settings,
source files, or libraries. The Project Manager also lets vou include
references to shared global files. Start here to create a new ModelSim
project.

= Open a Project
Your most recent project is opened when vou start ModelSim. Start here
if you'd like to open an older project.
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M Create Project x
IB_counted l

Prmectlocation
|E: /vhdl/counter_modslsim I Browse...

e "
—Default Library Name
|wor}c

pr—

—Copy Settings From
|1ru:»-delsim_ase.f‘m.o-delsim. ini Browse...
' Copy Library Mappings {~ Reference Library Mappings

oK Cancel

MNRNAT NPAD00 7NN 0°Xap W DR 7°011 e

M Add items to the Project >
—Click on the icon to add items of that type: —

L] ]

Create Mew File Add Existing File
Create Simulation Create Mew Folder
Close

Sap1 e

M ModelSim - INTEL FPGA STARTER EDITION 10.5b

File Edit View Compile Simulate Add Project Toels Layout Bookmarks W

J G

¥|Name Status  4|Type  |OrdeiModified

[ Counter_0_to_15.vht 2 VHDL 1 11/12/201% 11:1%:51 ..,
Counter_0_to_15.vhd ? VHDL 0 11/12/2019 11:11:09 ...

TEOMP YR e

M ModelSim - INTEL FPGA STARTER EDITIOM 10.5b
File Edit View Compile Simulate Add Project Tools Layout Beokmarks Wi

o BEN|| B

¥|Name Status  4|Type |Orde|Modified
D Counter_0_to_15.vht { VHDL 1 11/12/2019 11:19:51 ...
Counter_0_to_15,vhd f VHDL @ 11/12/2012 11:11:09 ...
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LIBRARY iecee;
USE icee.std logic 1164.all;

ENTITY Counter 0 to 15 vhd tst IS
END Counter 0 to 15 vhd tst;
ARCHITECTURE Counter 0 to 15 arch OF Counter 0 to 15 vhd tst IS
—-—- constants
-- signals
SIGNAL clear : STD LOGIC;
SIGNAL clk : STD LOGIC;
SIGNAL g : STD LOGIC VECTOR(3 DOWNTO O0) ;
COMPONENT Counter 0 to 15
PORT (
clear : IN STD LOGIC;
clk : IN STD LOGIC;
g : BUFFER STD_LOGIC_VECTOR(3 DOWNTO 0)
);
END COMPONENT;

BEGIN
il : Counter 0 to 15
PORT MAP (

-- list connections between master ports and signals
clear => clear,

clk => clk,
qa =>4
);
clear <= '1l', '0' after 163 ns;

assert (Q /= "1111") report "Q=15" severity note;

process
begin
clk<= '0"';
wait for 50ns;
clk<= '1"';

wait for 50ns;
end process;

process
begin
wait until rising edge(clk);
assert not(clear='1l') report "clear counter" severity note;
end process;

END Counter 0 to 15 arch;
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M

clear
1% ¢0°-5% 7 163ns 7v 0 1At 217 1 clear 7% npdonT W TP

1200

<= '1l', '0' after 163 ns; Vv

assert (Q /= "1111") report "Q=15" severity note; Vv
"1111" 777 manwn Q “wrd Q=15 ny7i axoxmn

process
begin
clk<= '0"';
wait for 50ns;
clk<= '1"';

wait for 50ns;
end process;

process
begin

10MHz ~21m % 5 mn v

clear=*1" ox, Nww n»5yapma v
clear counter YT DX P¥A 191 77H2

wait until rising edge(clk);
assert not(clear='1l'"') report "clear counter" severity note;

end process;

File Edit View Compile Simulate Add Source Tools Layout Bookmarks Window Help

P70 YW DRI EOMD N2 e

H-EUcE i RE0 0 NEN|| S u || ¢ 118 @ & || oret Bopesizn o || cobmiovet ficas
XX Bl %
Iﬁl Project - E: /vhdlfcounter_modelsim/TB_counter ————— — K K
*[Name [Status_[Type |Orde{Modified | M Start Simulation * T
[} Counter_0_ta_15.vht v VHDL 1 11/12/2019 12:40:1
Counter_0_to_tsvhd o VHDL 0 11/12/2019 11:11:08  Design | VHDL | Veriog | Libraries | SOF | Others | EEE
#Name [Type [Path | | i‘
= work Library E: fvhdlfcounter_modelsimfwork
|+HE] counter_0_to_15 Entity E:fvhdlfcounter_modelsim/Counter_0_...
! +HE] counter_0_to_15_vhd_tst I Entity E:fvhdlfcounter_modelsim/simulation/. ..
+ mode Library SMODEL_TECHY.. falterafvhd|/220model
1,—“ 220model_ver Library SMODEL_TECH/. . /alterafverilog/220m. ..
ﬂ—m altera Library SMODEL_TECH/. . /altera/vhd|faltera
:,—ﬂ altera_lnsim Library SMODEL_TECH/.. falterafvhd|faltera_l...
ﬂ—m altera_lnsim_ver Library SMODEL_TECH/.. /alterafverilog/altera. ..
:,—jm altera_mf Library SMODEL_TECHY/.. falterafvhd|/altera_mf
sl atera_mf_ver Library SMODEL_TECH/.. /alterafverilog/faltera. .. j

o793 0n 0N e

FHOM T0.0d

wlate

C B

Add  Structure Tools Layout Bookmarks Window Help

To Wave All items in region i —
To List 4 All items in region and below

Tolog 4 All items in design

ToDataflow * PR P ‘

Towatch > [F7 J SR
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1w Wave - Default

4 fcounter_0_to_15_vhd_tst/dear |U

4 fcounter_0_to_15_vhd_tstfdk |U
.+ 4 joounter_0_to_15_vhd_tstfq uuuug

PO 2US W T AT N2 e
DI NPXN0 AP e

Tools Layout Bookmarks Window Help

wE | snERl]| e s bane gl tetisoan | msme - |
da-a-ga-a]|wxas|icwE s N adusip]|Liereis g
prr]aaassn]am .

| x| ‘I """ H| [ Wave -Defalt —VY Y ———————u +

|

“ feounter_0_to_15_vhd_tst/dk

B fcounter_0_to_15_vhd_tst/g

MU0 D e

V5IM 11> run

# ** HNote: clear counter

# Time: 50 ns Iteration: 1 Inatance: /fcounter 0_to 15 vhd tat

# *¥ HNote: clear counter

# Time: 150 n3a Iteration: 1 Instance: focounter 0 _to 15 whd tat
$# ' HNote: Q=15

# Time: 1650 na Iteration: 2 Instance: fcounter 0 to 15 vhd tat
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