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1 Software installation

1. Visit Intel homepage and download the setup file

PRODUCTS ~ SUPPORT  SOLUTIONS  DEVELOPERS ~ PARTNERS  FOUND

Q searchinte

FPGA Software Download Center v

ModelSim-Intel® FPGAs Standard Edition Software Version 20.11

Date Software Type Software Package Version Operating Systems

11/22/2020 Simulation Tools vl ModelSim-Intel FPGAS Standard vl 2011 (Latest) -

A newer ver:

n of this software is available, which includes functional and security updates. Customers should click here to update to the latest version.

ModelSim-Intel® FPGA Standard Edition, Version 20.1std.1 includes functional and security updates. Users should keep their software up-to-date and follow the technical recommendations to help improve security.
Additional security updates are planned and will be provided as they become available. Users should promptly install the latest version upon release.

ModelSim-Intel® FPGA Standard Edition, Version 20.1std.1 is subject to removal from the web when support for all devices in this release are available in a newer version, or all devices supported by this version are
obsolete. If you would like to receive customer notifications by e-mail, please subscribe to our subscribe to our customer notification mailing list.

Downloads

R @

ModelSim Software

ModelSim-Intel® FPGA Edition (includes Starter Edition)

Size: 1.2 GB
Download
ModelSimSetup-20.1.1.720-windows.exe SHA1: d484e4c7882fca584a9b0243cbbd74953adaeb25

Figure 1: Visit homepage and download setup file

2. Click “Accept” to start downloading

[( el)  Software License Agreeme

Legal Disclaimer

PLEASE NOTE: This version of software ("Software’) does not contain the latest functional and
security updates. In order to use this version, you must first acknowledge the following term, which
supplements and supersedes any inconsistent provision in the version of the Intel® FPGA Software
License Subscription Agreement for the product (e.g, Intel® Quartus® Prime Software, Intel® HLS
Compiler, Intel® FPGA SDK for OpenCL™, DSP Builder for Intel® FPGAs, or Advanced Link Analyzer)
with which you use the Software:

Intel does not give or enter into any condition, warranty, or other term:

i. with respect to any malfunctions or other errors in its Software caused by virus, infection,
worm or similar malicious code not developed or introduced by Intel: or

to the effect that any Software will protect against all possible security threats, including
intentional misconduct by third parties. Intel is not liable for any downtime or service
interruption, for any lost or stolen data or systems, or for any other damages arising out of or
relating to any such actions or intrusions or resulting from use of Software. Intel does not give
or enter into any condition, warranty, or other term with respect to interoperability.

Intel does not warrant or assume responsibility for the accuracy or completeness of any information
text, graphics, links or other items within the Software. Please click “Accept” below to continue the

download process.
Reject

Terms of Use | Privacy | Legal Information | © Intel Corporation

Figure 2: Accept conditions and download


https://www.intel.com/content/www/us/en/software-kit/750666/modelsim-intel-fpgas-standard-edition-software-version-20-1-1.html

3. Click “Next”

(3¥ Installing ModelSim - Intel FPGA Edition or Starter Editicn Model Technology ModelSim - Int..  — [m] X

Setup - ModelSim - Intel FPGA Edition or Starter E.
Intel FPGA Edition vsim 2020.1 (Quartus Prime 20.

n Model Technology ModelSim -
720) (32-bit)

‘Welcome to the ModelSim - Intel FPGA, E dition or Starter Edition Madsl Technoloay ModelSim - Intel
FPGA Edition vsim 2020.1 [Guartus Prime 20.1.1.720) (32-bit) Setup Wizard.

For mare information about [ntel FPGA software, 0o to
hitps: //wwm.intel com/! A Jus/en/products/progr. ble. html.

< Back Carcel
Figure 3: Click “Next”
4. Select starter version and click “Next”
3k Installing ModelSim - Intel FPGA Editicn or Starter Edition Model Technology ModelSim - Int. — [m] X

Select the ModelSim edition you like to install

InstallBuilder

< Back Cancel

Figure 4: Select starter version




5. Accept the agreement and click “Next”

(¥ Installing ModelSim - Intel FPGA Edition or Starter Edition Model Technology ModelSim - Int..  —

License Agreement

m] X

“fiau can view the full icense agreement at the link below. “fou must accept the teims of the agreement before contini
installation.

http: Mpgasoftware intel com/eula/

ing with the

QUARTUS PRIME AND INTEL FPGA IP LICENSE AGREEMENT, YERSION 20.1

Intel. Quartus and the Intel logos are trademarks of Intel Corporation
or its subsidiaries in the US and other countries. Any ather
traclemarks and trade names referenced here are the propery of their
respeciive owners

DO NOT DOWNLOAD, INSTALL ACCESS, COPY, OR USE ANY PORTION OF THE
LICENSED SOFTWARE UNTILYOU HAVE READ AND ACCERPTED THE TERMS AND
CONDITIONS OF THIS AGREEMENT. BY INSTALLING, COPYING, ACCESSING, OR

6. Click “Next”

v
< >
) (®) | accept the agreement
Da you accept this license?
() | do nat accept the agreemet
< Back Carcel
3k Installing ModelSim - Intel FPGA Editicn or Starter Edition Model Technology ModelSim - Int. — [m] X
Installation Directory (intel'
Specify the directary where ModelSim - Intel FPGA Starter Edition 20.1.1.720 will be installed
Installation Directory | C:hintelFPGAY20.1 e
InstallBuilder
< Back Cancel

Figure 6: Click “Next”




7. Click “Next”

(3% Installing ModelSim - Intel FPGA Edition or Starter Edition Model Technelogy ModelSim - Int.

Ready to Install

Summary:

Irstallation directory: C:hintelFPGAN20.1
Required disk space: 4340 ME
Avallable disk space: 82717 MB

InstallBuilder

< Back I Next > I Carcel

Figure 7: Click “Next”

8. Wait until finish

3k Installing ModelSim - Intel FPGA Editicn or Starter Edition Model Technology ModelSim - Int.

Setup has finished installing ModelSim - Intel FPGA Statter Edition 20.1.1.720,
[ Provide your feadback

ModelSim - Intel FPGA Starter Edition 20.1.1.720 Installation Complete

a

X

Figure 8: Wait until finish




2 Examples

1. Open ModelSim and select “File — New — Project”

2. Enter the project name and select the project location
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Figure 9: New project

3. Select “Add new file” and add two files

« Source file : even_parity_detector.vhd
« Test bench : test_bench.vhd

e dt complle d_Pproject Too ok o
T L W | :HMQM‘ tar - 8 || wvout rapesion !1‘
| coumiayot Asicorumns A2 a-ga-3]
_parity_detector ]
v[Name [statuirype ordefModtied 1
T Add ftems to the Project x

Clck o the icon to add tems of that type:

Add Exatig Fle

Create Smulatin  Create New Folder

Close |

i hrary ) (4 project gE|

A Transaript Ml x

[Modelsim> c1s 2l
A
} Louctng project even_paricy_detecror
odesm> 5
o<t even_party detecor | <o Des Loaded> o Cantet> J

Figure 10: Add new file
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4. Select “Compile — Compile al
5. Select “Simulate — Start simulation”

6. Select the test bench and click “OK”
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Figure 11: Start simulation

“Select signals — Right click — Add wave”

8. Set step length and click “Run”
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Figure 12: Run simulation



3 Appendix
3.1 Source file

library ieee;
use ieee.std_logic_1164.all;

-- entity declaration
entity even_parity_detector is
port (
a: in std_logic_vector(2 downto 0);
even: out std_logic
);

end even_parity_detector;

-- architecture body

architecture xor_arch of even_parity_detector is
signal odd: std_logic;

begin
even <= not odd;
odd <= a(2) xor a(1) xor a(0);

end xor_arch;

Listing 1: Source file
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3.2 Test bench

library ieee;
use ieee.std_logic_1164.all;

-- testbench
entity even_parity_detector_tb is
end even_parity_detector_tb;

-- architecture body
architecture tb_arch of even_parity_detector_tb is
component even_parity_detector
port(
a: in std_logic_vector(2 downto 9);
even: out std_logic
);
end component;
signal test_in: std_logic_vector(2 downto 0);
signal test_out: std_logic;

begin
-- instantiate the unit under test
uut: even_parity_detector
port map(a=>test_in, even=>test_out);
-- test pattern generator
process
begin
test_in <= "000";
wait for 200 ns;
test_in <= "001";
wait for 200 ns;
test_in <= "010";
wait for 200 ns;

Listing 2: Test bench

1



test_in <= "011";
wait for 200 ns;
test_in <= "100";
wait for 200 ns;
test_in <= "101";
wait for 200 ns;
test_in <= "110";
wait for 200 ns;
test_in <= "111";
wait for 200 ns;
end process;

-- verifier
process

variable error_status:

begin
wait on test_in;
wait for 100 ns;
if ((test_in="000"
(test_in="001"
(test_in="010"
(test_in="011"
(test_in="100"
(test_in="101"
(test_in="110"
(test_in="111"
then
error_status
else
error_status
end if;
-- error reporting

assert not error_status

boolean;

and test_out='1") or
and test_out='0') or
and test_out='0') or
and test_out='1"') or
and test_out='0') or
and test_out='1"') or
and test_out='1"') or
and test_out='0"))
false;

true;

report "test failed."

severity note;
end process;
end tb_arch;

Listing 3: Test bench (cont.)
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