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Throughout EEL 3701, we will be using Altera’s Quartus Prime software suite to design, simulate, and compile digital circuit designs
for use on the DE10-Lite FPGA Development Board. The installation of Quartus Prime will take multiple steps. Make sure to install
both Quartus and one simulator, either ModelSim or Questa. I recommend using ModelSim, as it has a far simpler setup and does not
require a license. The Questa simulator has a more complicated setup and is even more complicated to use, but works better on Linux.
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QUARTUS INSTALLATION INSTRUCTIONS

Quartus Installation for Windows 10/11

1) Go to the Quartus Prime Lite 25.1 Windows download page and select the “Individual Files” tab of the website, as shown in the
red rectangle. (Note that newer version may be available but have NOT been tested.)

2) Download the following (You may

. Software Type
need to accept license agreements) and

Software Package Version Operating System

FPGA Development Tools v Quartus Prime Lite v 25.1 (Latest) v Windows v

ensure that the downloaded device
packages are in the same directory as
the installer:

a. Quartus Prime

b. MAX 10 FPGA Device

Support
c. MAX II, MAX V Device
Support
3) After the Quartus software has finished
downloading, open the
QuartusLiteSetup-

25.1std.windows.exe file from the
download to install the Quartus
software. I suggest that you use all the
defaults. After a few steps, you will see
the image below that will install each of
the downloaded devices along with
Quartus itself.

a.  Windows may tell you that
it is not safe to run this
program with something
like Windows Protected
Your PC. lIgnore this
message. Select More Info
and then select Run Anyway.

b. Leave all default options in
the installer and select Next
as necessary.

4) When the installation is done, run the
Quartus software.

Installer (Recommended) Individual Files

Expand All

Complete Download

e Quartus Prime Lite Edition Software (Device support included)

(Quartus-lite-25.1std.0.1129-windows.tar)

Copyleft Licensed Source

Eb Download and Install Instructions

Size: 6.5CB Verslon: 25.1 ¢ Download

** Total space required iz 31.37 GB including tar file (6.51 GB), untarred files (651 GB) and installation (18.35 GB) What's Included?

Individual Files

“*  Quartus Prime

(QuartusLiteSetup-25.1std.0.1129-windows.exe)

0S: Microsoft Windows* ECCN: EARSS

shat: 0Pe2c614d37d1553008c1058:280b950460855da

Size: 1.6 GB Verslon: 25.1 ) Download

Devices
e Arria Il device support

(arria lite-25.1std 0.1129.qdz)

** Inctnllation size- 052 GB

~  Cyclone 10 LP device suppart
{cyclonel0lp-25.15td.0.1129.qdz)
** Installation size: 0.29 GB
Cyclone IV device support
{eyclone-25.15td.0.1120.qdz)

** Instollation size: 0.50 GB
Cuyclone V¥ device support
{cyclonev-25.15td.0.1129.qdz)

** Inctallation size- 140 GB

Sze: w91 ME Version: 25.1 & Downlood

Size: 2657 ME Version: 251

4 Download

Stz w60 MB Version: 251 t Download

Swe13GE Version: 25.1 ) Downlood

~ MAX 10 FPGA device support
(maxi0-25.1std.0.M29.qdz)

** Installation size: 0.35 GB

¥ MAXII, MAX V device support
(max-25.15td.0.1128.d2)

** Installation size: 0.01GE

Size: 266.1 MB Version: 25.1 th Download

Stze: 114 ME Version: 25.1 4 Download

G Installing Quartus Prime Lite Edition (Free) 25.1std.0.1129

Select Components

Select the components you want to install

= Quartus Prime Lite Edition (Free)
Quartus Prime (2698MB)
= Devices
Cyclone V (1432.3MB)
MAX 11V (13.1MB)
MAX 10 FPGA (363.5ME)

- X

altera

An Intel Company

You can add additional device support to an existing
Quartus Prime software installation without having to
reinstall the entire software package. Use the Install
Devices command on the Tools menu in the Quartus Prime
software to get started.

Select a component for more information

5) If you have a High DPI display, some Quartus programs such as the simulation editor will not look correct. To fix this problem,
navigate to C:\altera lite\25.1std\quartus\bin64 and find quartus.exe. Right click on quartus.exe and


https://www.altera.com/downloads/fpga-development-tools/quartus-prime-lite-edition-design-software-version-25-1-windows
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choose Properties. Click on the Compatibility tab and click on the button labelled Change high DPI settings. In the window that
appears, check the checkbox next to Override high DPI scaling behavior and choose the System (Enhanced) option in the dropdown
menu. Click OK in the High DPI settings window and then Apply in the properties window.

& quartus.exe Properties X

Open Security Details Previous Versions . . .
@ Funs s sckmiitrater — Compatilty Digital Signetures Choase the high DPI settings for this program.
Troubleshoot compatibility 4 I this program isnt working comectly on this version of Windows, Program DPI
T EEE ' by runring the comaztbidy ro.bleshocter. Use this setting to fix scaling problems for this program
Scan with Microsoft Defender... y Run ibility troubleshoater I instead of the onein Settings
Gitkxt Clone... How do | choose compatibility settings manually? Open Advanced scaling settings
GitExt Create new repository... o 3 1 S
b Fetey Compatibility mode A program might look blurry if the DPI for your main display
Git Extensions [ Runthis program in compatitilty mod for changes after you sign in to Windows, Windows can try to fix
? Share N Frr— this scaling problem for this program by using the DPI that's
Add to archive... ' set for your main display when you open this program.
Add to "quartus.rar” .
Settings Use the DPI that's set for my main display when

Compress and email...
Reduced color mode - - W .
Compress to "quartus.rar” and email I signed in to Windows
Pin to taskbar ’ &bit (256) color

Restore previous versions , Run in 640 x Learn more

creen resolution

Send to 3 |p [] Disable fullscreen optimizations

High DPI scaling override

[C] Run this program as an administrator

[ Register thi for restart e Override high DPI scaling behavior,
— Scaling performed by:

Cut

Copy

Create shortcut I Change high DP| settings I
e ot System (Enhanced) w
® Delete
Rename !;Change settings for all users
Arrs OK Cancel

0K Cancel Apply

6) Once you get your DE10-Lite, attach it to your computer and complete the driver installation as specified below.
a. Connect the USB-Blaster (DE10-Lite) to your PC.

Open Device Manager.

Locate Altera USB-Blaster under Universal Serial Bus controllers (or Other devices).

Right-click on Altera USB-Blaster and select Update Driver.

Choose Browse my computer for drivers.

Select the Browse. . . button in the new window.

Navigate to your Quartus installation directory:

F®R mo a0 o

Default: C:\altera lite\25.1std\quartus\drivers (Adjustto your Quartus version)

—

If you can't find this directory, try clicking “This PC," then you should be able to find the C: drive orthe altera lite
folder.

Note: Stop at the drivers folder, do not go deeper by opening a folder within the drivers folder.
k. Confirm the file path and click Next.

—

l.  If prompted by Windows Security:
m. Check the box for Always trust software from "Altera Corporation".

n. Click Install.

When completed with the above, proceed to the ModelSim Installation for Windows 10/11 section. ModelSim 19.1 is strongly recommended over
Questa for students in 3701. Questa installation information is in the Appendices.
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Quartus Installation for Linux

The installation directions provided in this document were designed for default Ubuntu 22.04 LTS, as this is the most recent distribution that is officially

supported by Quartus.

1) Go to the Quartus Prime Lite 25.1 Linux download page and select the “Individual Files” tab of the website, as shown in the red

rectangle. (Note that newer version may be available but should NOT be installed.)

2) Download the following (You may need to accept license agreements):
a. Quartus Prime
b. MAX 10 FPGA

Software Type Software Package

Operating System

: FPGA Development Tools > Quartus Prime Lite o ‘Windows e
Device Support
c. MAX 1II/V  Device
Support
Individual Flles

-~ Quartus Prime Stze: 1.6 GB Verslon: 25.1 ) Download
(QuartusliteSetup-25.1std 0.129-windows.exe)
052 Micrasoft Windows* ECCHM: EAR9% shat: D5e2obitdsAHES IachclcSBRB0bIS 04 0EESda

~ Questa*-Altera FPGA and Starter Editions. Stze: 9u2.2 MB WVersion: 251 1 Download
o 5. 15td.0.1129-windows. exs)

Devices

~ Arria |l device support Stze: 4ee1 ME Verslon: 25.1 th Download
(arria_lite-25 tstd 0.1129.qdx)
** Instollotion size: 052 GB

~ Cyclone 10 LP device suppart Stze: 2057 MB Werslon: 25.1 5y Download
(cyclonelDip-25.1std 0.1129.qdz)
** Instollation size: 029 GB

~ Cyclone IV device support Stze: o0 MB Verslon: 25.1 th Download
{oyclone-25.1std .0.1129.qdz)
** Inztollation size: 050 GB

~ Cyclone V device support Stz 1.3 GB Verslon: 25.1 th Download
{cyclonev-25.1std. 0.112%.qdz)
** Instollation size: 140 GB

~ MAX 10 FPGA device support Stze: 288.1 MB Werslon: 25.1 4 Download
(maxiD-25.1std.0129.qdz)
** Instollation size: 035 GB

~ MAX I, MAX V device support Stze: 114 MB Werslon: 25.1 5y Download
(mae-25.1s5td.0.112%.qdz)
** Instollation size: 001 GB

3) Open a terminal and navigate to your Downloads folder. We can then run the Quartus installer by issuing the following commands.

Make sure that you do not run the Quartus installer as root!
chmod +x QuartusLiteSetup-25.1std.0.1129-1linux.run

./QuartusLiteSetup-25.1std.0.1129-1inux.run

Leave all default options in the installer and select Next each time it is necessary.

4) To allow easy access to your Quartus installation, create a text file called quartus . desktop using the text editor of your choice
and copy the following contents into it. Make sure to change YOURUSERNAME to the username of the account that you installed

Quartus for.
[Desktop Entry]
Version=1.0
Type=Application
Terminal=false

Exec=/home/YOURUSERNAME/altera lite/25.1std/quartus/bin/quartus


https://www.altera.com/downloads/fpga-development-tools/quartus-prime-lite-edition-design-software-version-25-1-linux
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5)

6)
7)

8)

9)

(For Quartus v25.1 and ModelSim 19.1)

Name=Quartus
Icon=/home/YOURUSERNAME/altera lite/25.1lstd/quartus/adm/quartusii.png

a. If your distribution supports desktop icons, you can copy this file to your Desktop folder and it will work as a desktop
shortcut

b. To add a Quartus shortcut to your Apps menu, copy this file to ~/.local/share/applications, creating that folder if
necessary. This was tested for GNOME 44,

To allow Quartus to program your DE10-Lite board, we must add a udev rule enabling access to the USB-Blaster programming
hardware on the DE10-Lite. Create the text file /etc/udev/rules.d/51l-altera-usb-blaster.rules (requires
superuser privileges) and populate it with the following:
SUBSYSTEM=="usb", ATTR{idVendor}=="09fb", ATTR{idProduct}=="6001", MODE="0666"
SUBSYSTEM=="usb", ATTR{idVendor}=="09fb", ATTR{idProduct}=="6002", MODE="0666"
SUBSYSTEM=="usb", ATTR{idVendor}=="09fb", ATTR{idProduct}=="6003", MODE="0666"
SUBSYSTEM=="usb", ATTR{idVendor}=="09fb", ATTR{idProduct}=="6010", MODE="0666"
SUBSYSTEM=="usb", ATTR{idVendor}=="09fb", ATTR{idProduct}=="6810", MODE="0666"

Restart your computer so that the new udev rules take effect.

Many Linux systems still encounter a permissions error when trying to connect to the USB Blaster, even after adjusting the udev
rules. This shows up in an “Unable to read device chain — JTAG chain broken” error while using the programmer. This can be
remediated by adjusting the JTAG daemon’s settings. Run the following in a terminal:

killall jtagd

cd ~/altera lite/25.1std/quartus/bin

sudo mkdir /etc/jtagd

sudo cp ../linux64/pgm parts.txt /etc/jtagd/jtagd.pgm parts

./jtagd
You can verify that you are able to program your DE10-Lite by disconnecting and reconnecting it to your computer and running
. /jtagconfig in the same terminal you ran the above commands. If your setup is correct, you should see output that looks like:

1) USB-Blaster [1-2] 031050DD 10M50DA(.|ES)/10M50DC

Run Quartus using either the .desktop file we made earlier or by running
~/altera lite/25.1lstd/quartus/bin/quartus. In the window that appears, select Run the Quartus Prime
Software and then select OK.

10) Once you get your DEI10-Lite, attach it to your computer and complete the driver installation as specified in

https://www.terasic.com.tw/wiki/Altera USB_Blaster Driver_Installation_Instructions.

When completed with the above, proceed to the ModelSim Installation for Linux instructions.



https://www.terasic.com.tw/wiki/Altera_USB_Blaster_Driver_Installation_Instructions
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Quartus Installation for Intel Macs

Macs are NOT officially supported in this course (or by Altera!), so you may need to do additional troubleshooting to get everything
working correctly. See the Windows tutorials for installing Quartus and a simulator for more information.

The best way to run Quartus on an Intel Mac is to dual boot Windows on your device by setting up Bootcamp. Students have also had
success running the Windows version of Quartus through Parallels and other virtual machine software.

Quartus Installation for ARM Macs

Quartus is x86 software and it has no native Mac port. The simplest way to get it running on an ARM Mac is to install Windows in a
virtual machine. Windows on ARM includes a built-in x86 emulator, so Quartus runs without any extra translation layers.

1) Download and install UTM (free). oo n)
2) Download a Windows 11 ARM64 ISO. You can get | P
one from Microsoft's evaluation center. T ameesmavmar
3) Open UTM. Choose Create a New Virtual Machine Welcome to UTM
as shown in Figure 1.
4) On UTM'’s Start Menu, select Virtualize. @ @
5) When prompted to select an Operating System, select Crente s New e
“Windows”. Virtual Machine +
6) RAM: 4096+ MB. CPU: 2+ cores. Refer to Figure 2.
7) On the “Windows” menu of UTM, select the @ @

checkboxes titled “Install Windows 10 or higher” and
“Install drivers and SPICE tools”. Then, select
“Browse...” to navigate to (and select) the disk image
that you downloaded earlier. Once you have selected
your .iso, click “Continue”.

User Guide

Ed Server

8) Enter storage preferences, at least 64GiB, as shown
in Figure 2.

9) Optionally create a shared directory here if you wish,
itis not required. Confirm all settings on the summary Hardware Storage
screen and select “Continue”.

10) In the VM settings, navigate to Devices and add a @B (B SEincmeiinia iRl
USB device. Set it to USB 3.0 (XHCI). This enables
USB passthrough so the USB Blaster can be
forwarded from your Mac to the VM.

11) Install Windows normally in the VM. Follow the on-
screen prompts to complete setup.

cPu

CPU Cores

12) Once Windows has installed, you might notice that it
is rendered in a lower resolution than would be
comfortable. Change your display resolution in
Windows settings. If this cannot be done, navigate to
File Explorer and find the drive labeled “UTM Guest Cancel GoBack ([Coniinie GoBack ([ Gantinue
Tools,” and install them, then reattempt the above.

13) Once Windows is running, follow the Quartus
Installation for Windows 10/11. To get the USB Blaster working, follow the instructions below.



https://docs.getutm.app/installation/macos/
https://www.microsoft.com/en-us/software-download/windows11arm64
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14) To get the USB blaster working on ARM, you will need a custom driver. A known x
working solution can be found here. € Centficate Import Wizerd
1) Windows won’t let us install this driver without a proper certificate. To fix that, N
open the Run window (Command + R) and run certlm.msc. Speafy e e you want o mprt.
2) We need to install our certificate into two different stores. The first is “Trusted _—
Root Certification Authorities” (1) and the other is “Trusted Publishers” (2). For Colsers\exampie Donads USs- Blster-ARM sttt cer Browse...
steps 3 through 6, perform them twice — swapping out <store> with either (1) or Mote: More thon ane cartfcate canbe storadin gl e n th Flling formate:
(2) . Personal Information Exchange- PKCS #12 (.PFX,.P12)

Cryptographic Message Syntax Standard- PKCS =7 Certificates (F7)

3) Locate the <store> folder and right click on it. Mirosoft Sensized CerticateStore (55T)
4) Select All Tasks > Import...

5) Browse to the usbblstr.cer file in File Explorer and select Next as shown in Figure
3.

6) Proceed with the rest of the installation.

7) Now, in File Explorer, right click on the usbblstr.inf driver and select “Install” as het| | Cerce
shown in Figure 4.
8) Refer to the Appendix for VM Troubleshooting. — —
o C ) > Downloads > USB-Blaster-ARM e @
@ nNew % © @ ® W Mo
—— Today
5 usbblsts
= sk ‘[: ¥ © o
4 Downloads # B usbt Qut Copy. Rename
2 Documents Rubi E Open
18 Pictures [ usbt 6 Openwith
O Music 0 Send to My Phone
1 Videos & Share with
USB-Blaster-, # L Inst:
Y7 Add to Favorites
@ Copyas path Cl=shift=C

42 Properties

B Editin Notepad

€3 Show more options
-



https://community.altera.com/discussions/fpga-device/solution-usb-blaster-driver-for-windows-11-arm/252265
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SIMULATOR INSTALLATION INSTRUCTIONS

Modelsim Installation for Windows 10/11

ModelSim is a free simulator that doesn’t require a license to use. We will install ModelSim 19.1, as it doesn’t throw errors for the
deprecated parameters that Quartus inserts into waveforms.

1) Go to the ModelSim-FPGAs Standard Edition Software Version 19.1 and select the “Windows Software” tab of the website. (Newer
versions throw errors for the -novopt parameter and should NOT be installed).

2) You only need ModelSim FPGA Edition (includes Starter Edition).

ModelSim-FPGAs Standard Edition Software Version 19.1 (@ Licensing Help

Date- 03/31/2019

ModelSim-FPGA Standard Edition, Version 19.1std 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-FPGA Standard Edition, Version 19.1std 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.

Linux Software Windows Software

Expand All Eb Download and Install Instructions

ModelSim Software

o~ ModelSim-FPGA Edition (includes Starter Edition) Size: 968.2 MB Version: 19.1 & Download
(ModelSimSetup-12.1.0.670-windows.exe)

08: Microsoft Windows* ECCN: EARP9 shal: e3ebbfc01c653892decdf7f18c2a3862c0c36954

Download and install instructions:

I. Download the ModelSim-FPGA software Into a temporary directory.
2. Run the .exe file.
Refer to the Software Resources page for more information, such as Community Support and Ecosystem.

3) After ModelSim has finished downloading, run the following file to install it: Mode1SimSetup-19.1.0.670-windows.exe

a.  Windows may tell you that it is not safe to run this program with something like Windows Protected Your PC. Ignore
this message. Select More Info and then select Run Anyway.


https://www.altera.com/downloads/simulation-tools/modelsim-fpgas-standard-edition-software-version-19-1
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4) When prompted to select which version of ModelSim you want to install, choose to install ModelSim Starter Edition

e

Select the ModelSim edition you like to install

© ModelSim - Intel FPGA Starter Edition
- License is not required.

ModelSim - Intel FPGA Edition

- License is required.

< Back

a. Leave all default options in the installer and select Next as necessary.
G Installing ModelSim - Intel FPGA Edition or Starter Edition 10.5b (Quartus Prime 19.1.0.670) (32... — (]

X

Next >

Cancel

5) Once the installation has completed, open Quartus and navigate to Tools->Options. In the Options window, select EDA Tool Options
in the left panel. In the text box next to the ModelSim label, insert the path to ModelSim’s win32aloem folder. The default install
location uses the path C: \intelFPGA\19.1\modelsim ase\win32aloem. Click OK to save the simulator settings. Now
you will be able to use ModelSim from the Quartus VWF editor. See the below two figures for more information.

(% Quartus Prime Lite Edition

File Edit View Project Assignments

Project Navigator

&% Compilation Hierarchy

Processing Window Help

Run Simulation Tool
." 4, Launch Simulation Library Compiler
8, Launch Design Space Explarer |l

O~ d
dy Hierarchy ~ |QUER) € Timing Analyzer
Chip Planner
< Design Partition Planner
Netlist Viewers
~ Signal Tap Logic Analyzer
@ [n-System Memory Content Editor
Logic Analyzer Interface Editor
In-System Sources and Probes Editor
Signal Probe Pins
4 Programmer
#li [TAG Chain Debugger
4 FaultInjection Debugger
System Debugging Tools
5 1P Catalog
£ Platform Designer
AF Tl Scripts

Custornize

I Options

License Setup...

¥ Options

Category:

~ General
EDATool Options
Fonts
Headers & Footers Settings
Internet Connectivity
Libraries
IP Settings
IP Catalog Search Locations

Design Templates
License Setup
Preferred Text Editor
Processing
Tooltip Settings
v Messages

Colors

Fonts

4

Specify the directory that contains the tool executable for each third-party EDA toal:
EDA Tool
Precision Synt.
Synplify
Synplify Pro
Active-HOL

Directory Containing Tool Executable

Riviera-PRO

ModelSim C:fintelFPGA19.1/modelsim_ase/win32aloem|

QuestaSim

Questa Altera
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ModelSim Installation for Linux

ModelSim is a free simulator that doesn’t require a license to use. We will install ModelSim 19.1, the last version of ModelSim released
by Intel. This installation guide was designed for stock Ubuntu 22.04 LTS.

1) Go to the ModelSim-FPGAs Standard Edition Software Version 19.1 and select the “Linux Software” tab of the website. (Newer
versions throw errors for the -novopt parameter and should NOT be installed.)

2) You only need ModelSim-FPGA Edition (includes Starter Edition).

ModelSim-FPGAs Standard Edition Software Version 19.1 @ Licensing Help

Date- 03/31/2019

ModelSim-FPGA Standard Edition, Version 19.1std 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-FPGA Standard Edition, Version 19.1std 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.

Linux Software Windows Software

Expand All Eb Download and Install Instructions

ModelSim Software

-~ ModelSim-FPGA Edition (includes Starter Edition) Size: 998.7 MB Version: 19.1 & Download
(ModelSimSetup-19.1.0.670-linux.run)

OS: Linux* ECCN: EAR9D shat: 354404 abfb70dd7837fe27a0cce262eadaPcldes

3) Open a terminal and navigate to your Downloads folder. We can then run the ModelSim installer by issuing the following
commands. Make sure that you do not run the ModelSim installer as root!
chmod +x ModelSimSetup-19.1.0.670-1linux.run

./ModelSimSetup-19.1.0.670-1inux.run

4) When prompted to select which version of ModelSim you want to install, choose to install ModelSim Starter Edition

a. Leave all default options in the installer and select Next each time it is necessary.


https://www.altera.com/downloads/simulation-tools/modelsim-fpgas-standard-edition-software-version-19-1
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Installing ModelSim - Intel FPGA Edition or Starter Edition 10.5b (Quartus Prime 19.... — x
Select the ModelSim edition you like to install intel.

(@ ModelSim - Intel FPGA Starter Edition
- License is not required.

() ModelSim - Intel FPGA Edition
- License is required.

InstallBuilder

[ < Back ][ Next > H cancel ]

5) ModelSim uses a number of old 32-bit dependencies that we must install. Luckily, these packages can still be found in Ubuntu’s
repositories. To install these packages, open a terminal and run:

sudo dpkg --add-architecture i386

sudo apt update

sudo apt install \

libc6:1386 \

libstdc++6:1386 \

libncurses6:1386 \

libx11-6:i386 \

libxext6:1386 \

libxft2:i386

6) To force ModelSim to use the libraries we just installed, we must edit its launch script. Use the text editor of your choice to edit
~/intelFPGA/19.1/modelsim ase/bin/vsim and make the following changes. You will need
superuser privileges to edit this file.
a. Change mode=${MTI_VCO MODE:-""} to mode=$ {MTI_ VCO_MODE:-"32"}

b. Change vco="linux_rh60" to vco="linux"

7) Once the installation has completed, open Quartus and navigate to Tools->Options. In the Options window, select EDA Tool
Options in the left panel. In the text box next to the ModelSim label, insert the path to ModelSim’s bin folder. The default install
location uses the path /home/YOURUSERNAME/intelFPGA/19.1/modelsim ase/bin. Click OK to save the simulator

settings. Now you will be able to use ModelSim from the Quartus VWF editor.
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Run Simulation Tool
% Launch Simulation Library Compiler
A Hol| s, Launch Design Space Explorer ||
&L © Timing Analyzer
Advisors
EEEY € Chip Planner

Htes) @ Design Partition Planner
Blab)

Netlist Viewers
# Signal Tap Logic Analyzer
= |n-System Memory Content Editor
= Logic Analyzer Interface Editor
Comp. o] In-System Sources and Probes Editor
Signal Probe Pins...
S Programmer
@ JTAG Chain Debugger
& Fault Injection Debugger
System Debugging Tools
‘&l |P Catalog
Nios Il Software Build Tools for Eclipse
- Za Platform Designer
# Tcl Scripts...
Customize...
Options...
License Setup...

G Install Devices...

Category:

Fonts
Headers & Footers Settings
Internet Connectivity
Libraries
d ~ IP Settings
IP Catalog Search Location:

Design Templates
License Setup
Preferred Text Editor
> Processing

Tooltip Settings
~ Messages

Colors

Fonts

Options

~ General EDA Tool Options
EDA Tool Options

Specify the directory that contains the tool executable for each third-party EDA tool:
EDA Tool Directory Containing Tool Executable
Precision Synt...
Synplify
Synplify Pro
Active-HDL
Riviera-PRO
ModelSim /home/matthew/intelFPGA/19.1/modelsim_ase/bin
QuestaSim

Questa Intel F...

Xcelium

VCs

VS MX

OK Cancel Help

Unfortunately, the ModelSim GUI (used in Digital Design) does not work when following these installation instructions. I’m not sure
if this is due to something being broken in ModelSim or if it can be fixed by installing additional dependencies.




University of Florida EEL 3701 Dr. Eric M. Schwartz

Department of Electrical & Computer Engineering Revision 0 Logan Burns
Gianni Garcia
Page 13/22 Quartus Installation Instructions 18-May-26

(For Quartus v25.1 and ModelSim 19.1)
APPENDICES

If you wish to install QuestaSim, the instructions are below.

NOTE: due to the Quartus Simulation Waveform Editor being outdated, Quartus injects the -novopt parameter into every simulation.
On newer Simulator Versions (post 2019 from my testing), this parameter is unsupported, causing the simulation to crash.

To prevent this, you must remove the -novopt parameter for EVERY simulation you run. This can be found under Simulation ->
Simulation Settings.

Alternatively, you can install this shim to strip this parameter from Quartus Simulations before being passed to the simulator. This
effectively suppresses the issue but only works on Windows.

Questa Installation for Windows 10/11

1) Go to the Quartus Prime Lite 25.1 Windows download page and select the “Individual Files” tab of the website. (Note that newer
version may be available but have NOT been tested.)

2) You only need to download Questa — Altera FPGA Edition. You may need to accept a license agreement.
Downloads

nstaller (Recommended) I Individual Files Copyleft Licensed Source

Complete Download

Intel® Quartus® Prime Lite Edition Software (Device support included)

Fer] Size: 6.5 GB .

Quartuslite-25 15td 0.1129-windows tar SHA1: 812e20e0d16f0350ed27d2eb5a16c42fa701 cdes

** Total space required is 31.37 GB including tar file {6.51 GB), untarred files (6.51 GB) and installation {18.35 GB)
‘What's Included?

Individual Files

Quartus® Prime

D load Size: 1.6 GB
QuartusLiteSetup-25.15td.0.1120-windows.exe SHA1: 09e2c614d37d1553ae8c1e582280b950460855da

€

Questa*-Altera FPGA and Starter Editions

load Size: 942.2 MB .
QuestaSetup-25.15td.0.11 28-windows.exe SHAT: 164348081f56100d652 280d0e3f8327d 17 2bocddf



https://github.com/LBurnsUF/vshim-compat
https://www.intel.com/content/www/us/en/software-kit/868561/intel-quartus-prime-lite-edition-design-software-version-25-1-for-windows.html
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3) After the Quartus software has finished | G Installing Questa*-Altera Edition or Starter Edition 2025.2 (Quartus Prime 25.1td.0.1129) — *
downloading, run the installation file to

install the Quartus software. Setup - Questa*-Altera Edition or Starter Edition 2025.2 (Quartus Prime 25.1std.0.1129)

a.  Windows may tell you that it
is not safe to run this program
with something like Windows
Protected Your PC. Ignore
this message. Select More
Info and then select Run
Anyway.

4) When prompted to select the version of
Questa to install, choose Questa — Altera
FPGA Starter Edition. Leave all default
options in the installer and select Next
as necessary.

Welcome to the Questa™-Altera Edition or Starter Edition 2025, 2 (Quartus Prime 25, 1std.0. 1129)
Setup Wizard.

For more information about Intel FPGA software, go to https: ffwww.intel.comjcontentfwww jusfeny
products /programmable. html.

< Back MNext = Cancel

5) To prepare for acquiring a Questa License, we must find the hardware ID number of your network card. Intel uses this number to
verify that your computer is licensed to use Questa. Open a PowerShell window and run the command ipconfig /all.(without
the period) This will list all the network adapters connected to your computer. Look for your computer’s main Wi-Fi or network
card in this list and locate its Physical Address. The hardware ID number that you will put into the Intel website is your network
adapter’s Physical Address with the dashes removed. Save this number for use when requesting your Questa License. For example,
the ID number in the below screenshot is c423609£3c29.

Wireless LAN adapter Wi-Fi:

Connection-specific DNS Suffix . : attlocal.net
Description . . . . . . . . . . . : HKiller(R) Wi-Fi 6 AX1650s 160MHz Wireless Network Adapter
Physical Address. . . . . . . . . : CU-23-60-9F-3C-29

6) Follow the instructions in Obtaining a Questa License

7) Once you have obtained your Questa license, copy it to a safe folder where it won’t accidentally get deleted. This tutorial assumes
that you create the folder C: \intelFPGA\licenses and copy your license file there.

8) Weneed to setthe LM LICENSE FILE (or LM_SALT_SERVER) environment variable globally so that Questa knows where to
find the license file.
a. In the Start menu, search for Edit the system environment variables.
b. Click the Environment Variables button in the bottom right corner of the window that appears.
c. Under the System Variables section (bottom half of the window), click New.
d

In the window that appears, type in LM_LICENSE FILE for the variable name. To set the variable’s value, click the
Browse File button in the bottom left corner of the window and navigate to where you stored your license file. Double
click on the license file to save its path to the environment variable.

Click OK to confirm the new environment variable.

oo

Restart Quartus for your changes to take effect.
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Environment Variables x
System Properties x

User variables for logan

Computer Name  Hardware Advanced  System Protection  Remote

Variable Value 2
You must be logged on as an Administrator to make most of these changes. | OneDrive C:\Users\logan\OneDrive
Path ChUsers\logan\AppDatatLocal\Microsoft\WindowsApps; ChUsers\lL.,
Performance X X X
QSYS_ROOTDIR C:/altera_lite/25.1std\quartusisopc_builder\bin
Visual effects, processor scheduling, memony usage, and virtual memory SALT_LICENSE_FILE C:/Usersflogan/questa_Jic.dat
I TEMP C\Users\logan\AppDatatLocal\Termp
Settings... | TMP ChUsers\legan\AppDatatLocal\Temp
v
User Profiles New.. Edit... Delete

Desktop settings related to your sign4in

System variables

Settings...

Variable Value 2
TEMP CAWINDOWSA\TEMP
Startup and Recovery ™P CAWINDOWS\TEMP
System startup, system failure, and debugaing information USERMAME SYSTEM
- | VBOX_HWVIRTEX IGNORE 5. 1
T VBOX_MSI_INSTALL_PATH C:\Program Files\Oracle\VirtualBox',
I windir CAWINDOWS
v
Environment Variables. . Iml Edit... Delete
Mew System Variable x
Variable name: | LM_LICENSE FILE |
Variable value: | ChintelFPGANLicensest LR-274143 License.dat |

Browse Directory... Browse File... Cancel

9) Open a command prompt (type cmd in the Start menu) and enter lmutil lmdiag to confirm that your license is found. If your
license cannot be verified, double check your LM_LICENSE FILE (or LM_SALT SERVER) environment variable.

10) Open Quartus and navigate to Tools->Options. In the Options window, select EDA Tool Options in the left panel. In the text
box next to the Questa label, insert the path to Questa’s bin folder. The default install location uses the path
C:\altera\25.1std\questa fse\win64. Click OK to save the simulator settings.

Project  Assignments Processing Window Help
Run Simulation Tool »
] .'- & Launch Simulation Library Compiler
*&. Launch Design Space Explorer |l
=] Files 7 Q) @ Timing Analyzer

«% Chip Planner EDA Tool Optlons

4> Design Partition PI : : . .
* H:tslliir\.-'i:wlel:sn B Specify the directory that contains the tool executable for each third-party EDA tool:

~f Signal Tap Logic Analyzer EDA Tool Directory Containing Tool Executable
&= In-System Memory Content Editor Precision Synt_ i

Logic Analyzer Interface Editor .
i Log , I Synplify
In-Systern Sources and Probes Editor

Signal Probe Pins... Synplify Pro
© erogrammer Active-HDL
8l |TAG Chain Debugger
4 Fault Injection Debugger Riviera-PRO

System Debugging Tools d ModelSim C:fintelFPGAS19.1/modelsim_ase/win32aloem
& IP Catalo . -
}:;ﬂamm iesigner QuestaSim C-\altera\25 1stdiquesta fse\wingd
& Tel Scripts Quests Altera .. LEAVE ELANK

Customize...




University of Florida EEL 3701 Dr. Eric M. Schwartz

Department of Electrical & Computer Engineering Revision 0 Logan Burns
Gianni Garcia
Page 16/22 Quartus Installation Instructions 18-May-26

(For Quartus v25.1 and ModelSim 19.1)

Questa Installation for Linux

The installation directions provided in this document were designed for default Ubuntu 22.04 LTS.

1) Go to the Quartus Prime Lite 25.1 Linux download page and select the “Individual Files” tab of the website. (Note that newer
version may be available but have NOT been tested.)

Downloads

nstaller (Recommended) Individual Files Copyleft Licensed Source

Complete Download

Intel® Quartus® Prime Lite Edition Software (Device support included)

Download Size: 8.9 GB .
Quartus-lite-25.1std 01120 linwc tar SHA1: 833c06461eb55201 24f358c8ec9322ba1fbd5286

** Total space required is 40.10 GB including tar file (8.86 GB), untarred files (2.86 GB) and installation (22.38 GB)
What's Included?

Individual Files

Quartus® Prime

D load Size: 1.8 GB "
QuartusLiteSetup-25.15td.0.1 128-linux run SHA1: ce0773460eacabSh7035¢17548462574ec3737d1

Questa*-Altera FPGA and Starter Editions

Download Size: 3.1 GB B
QuestaSetup-25.15td 0.1128-linux.run SHA1: 149fe1e1cf253f202080458206cb658bcag41dds

2) Open a terminal and navigate to your Downloads folder. We can then run the Questa installer by issuing the following commands.
Make sure that you do not run the Questa installer as root!

chmod +x ginst-lite-1inux-25.1std- |G installing Questa*-Altera Edition or Starter Edition 2025.2 (Quartus Prime 25.1std.0.1129) - b4

1129.run

Setup - Questa®-Altera Edition or Starter Edition 2025.2 (Quartus Prime 25.15td.0.1129]

./ginst-lite-linux-25.1std-1129.run

G Itero - Welcome to the Questa®-Altera Edition or Starter Edition 2025.2 {Quartus Prime 25.1std.0.1129)
Setup Wizard.

3) When prompted, choose Questa — Altera FPGA Starter
Edition
a. Leave all default options in the installer and
select Next each time it is necessary.

For more information about Intel FPGA software, go to https: /fwww.intel, com/content/www fus/en/
productsprogrammable.hml.

< Back Next > Cancel


https://www.intel.com/content/www/us/en/software-kit/868560/intel-quartus-prime-lite-edition-design-software-version-25-1-for-linux.html
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4) To allow easy access to your Questa installation, create a text file called questa.desktop using the text editor of your choice
and copy the following contents into it. Make sure to change YOURUSERNAME to the username of the account that you installed
Questa for.

[Desktop Entry]

Version=1.0

Type=Application

Terminal=true
Exec=/home/YOURUSERNAME/C:/altera/25.1std/questa_fse/bin/vsim

Name=Questa

a. If your distribution supports desktop icons, you can copy this file to your Desktop folder and it will work as a desktop
shortcut

b. To add a Quartus shortcut to your Apps menu, copy this fileto ~/.local/share/applications, creating that
folder if necessary. This was tested for GNOME.

5) To prepare for acquiring a Questa License, we must find the hardware ID number of your network card. Intel uses this number to
verify that your computer is licensed to use Questa.

a. Open a terminal and run the command ip 1ink. (without the period)
b. Look for an adapter named ethO or enp0sXX. Under that entry, look for a line starting with 1ink/XXXX followed

by a series of digits and letters. This series of digits and letters (without colons) is your network card ID. Save this

number for use when requesting your Questa License. For example, the ID number in the below screenshot is
001d098ebed3.

matthew@matthew-potato: ~

S ip link
1: lo: <LOOPBACK,UP,LOWER_UP= mtu 65536 gdisc noqueue state UNKNOWN mode DEFAULT
group default glen 1006

1link/loopback 00:00:00:00:00:00 brd 90:00:00:00:00:00
\2: enpfs25:| <BROADCAST ,MULTICAST,UP,LOWER UP>= mtu 1508 gdisc fg codel state UP m
ode DEFAULT group default glen 1866
link/ether 80:1d:09:8e:be:d3 brd ff:ff:ff:ff:ff:ff
=5

-

6) Follow the instructions in Obtaining a Questa License.

7) Once you have obtained your Questa license, copy it to a safe folder where it won’t accidentally get deleted. This tutorial assumes
that you create the folder ~/intelFPGA/licenses and copy your license file there.

8) We need to set the LM_LICENSE FILE environment variable globally so that Questa knows where to find the license file. To do

this, create /etc/environment.d/90quartus-1license.conf and populate it with the following text. Make sure to use

the username you installed Questa for and the correct name of your license file. You will need superuser privileges to create this
file.
LM LICENSE FILE=/home/YOURUSERNAME/intelFPGA/licenses/LR-XXXXXX License.dat

9) Restart your computer so that the changed environment variable takes effect.
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10) Open Quartus and navigate to Tools->Options. In the Options window, select EDA Tool Options in the left panel. In the text
boxes next to the Questa and Questa — Intel labels, insert the path to Questa’s bin folder. default path:
/home/YOURUSERNAME/intelFPGA/25.1std/questa fse/bin. Click OK to save the simulator settings. Now you will

be able to use Questa from the Quartus VWF editor.
File Edit Wiew Project Assignments Processing Window Help

Run Simulation Tool »

D ' e G t #. Launch Simulation Library Compiler

*&, Launch Design Space Explorer |l

roject Navigator E Files 7 |2 € Timing analyzer

= Files +% Chip Planner
4> Design Partition Planner
Netlist Viewers 3
~f Signal Tap Logic Analyzer
& In-System Memory Content Editor
@ Logic Analyzer Interface Editor
In-System Sources and Probes Editor
Signal Probe Pins...
& Programmer
#lli [TAG Chain Debugger
4 Fault Injection Debugger
System Debugging Tools »
45 IP Catalog
£ Platform Designer
AF Tl Scripts...

Customize...

License Setup...
(W Install Devices...

5] Options
Category:
* General EDA Tool Optlons
EDA Tool Options
Fonts Specify the directory that contains the tool executable for each third-party EDA tool:
Headers & Footers Settings - .
Intemet Connectivity EDA Tool Directory Containing Tool Executable
Libraries Precision Synt...
~ P Settings

IP Catalog Search Locations | | Synplify
Design Templates

License Setup Synpliry Pro
Preferred Text Editor Active-HDL
Processing -
Tooltip Settings Riviers-PRO
T Mesézﬁner: ModelSim C:/intelFPGA19.1/modelsim_ase/win32aloem
Fonts QuestaSim C:\altera\25 1std\questa_fsetwingd

Questa Altera ... LEAVE BELANK
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Obtaining a Questa License

Questa is the newest simulator provided by Intel. It supports modern hardware and uses modern dependencies, but it unfortunately
requires a free license to use. Getting a Questa license is a somewhat involved process. Only follow these instructions if you are installing
Questa. If you are using ModelSim as your simulator you do not need to get a license.

1) Using Google Chrome or Chromium, navigate to the Intel Self-Service Licensing Center. The website will not allow you to get a
license if you use Firefox. Click Enroll for Intel® FPGA Self Service Licensing Center (SSLC)and create
an account. [ would recommend signing up using your UF email. The enrollment process may require you to download the Microsoft
Authenticator app onto your phone for two-factor authentication. I have not found a way to circumvent this requirement.

Intel® FPGA Self-Service Licensing Center

Home

SignIn Enroll

If you don't already have access to the Intel® FPGA Self Service Licensing Center
(s5LC), enrell to get an account.
Already enrolled ? - Sign In here

Contact customer support Enroll for Intel® FPGA Self Service Licensing
Center (SSLC)

Frequently Asked Questions
This enrollment form is specific to external users only and not for Intel employees.Pleas

2) Once you have activated your account, go to the Home Page for the Self-Service Licensing Center and click on Sign up for
Evaluation or No-Cost Licenses.

Intel® FPGA Self-Service Licensing Center

Home Licenses v  Computers and License Files ~  Admins v  Sign up for Evaluation or No-Cost Licenses  Reports  Help v

Hi! Welcome to the new Licensing

3) Click the radio button next to Questa-Intel FPGA Starter Edition. Setthe #of Seatsto 1.

Home Licenses -  Computers and Licens Admins

Sign up for Evaluation or No-Cost Licenses  Reports  Help

4) In the window that appears, click New Computer.

* Generate License (Create a New Computer Or Choose an Existing Computer)

Choose an Existing Computer @

I-.’ic-.'.' All Computers

Create a New Computer@ +New Computer

* | have read and agree to the terms of use of this license as listed below
Maintenance for this license ie valid for 12 manths from the date you sign up for this license. Terms of Use

Check this box if you don't want Intel to contact you for feedback. Your feedback helps us improve the
product.

5) Give the computer a memorable name. Under License Type, select Fixed. This creates a single-user license tied to your individual
computer. Under Computer Type, select NIC ID. This will tell Intel that your computer will be identified by its network card. Under
Primary Computer ID, type in the hardware ID of your network card (found earlier in your operating system’s Questa installation


https://licensing.intel.com/psg/s/?language=en_US
https://licensing.intel.com/psg/s/
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tutorial). The hardware ID should only include hexadecimal digits (0-9, a-f). Make sure to remove any spaces, dashes, or colons
in the number. Finally, click Save, then Generate.

Create Computer

R —_— * Computer Type

CompuUtey ar 0 Logan's Desktop mptarTyps L NIC 1D v

@ How to find your hardware information (NIC/Host/Guard 1D}?
* Licanse Type
¥ L] FIXED v *Primary Computer ID g Bee3Bhaaa30
Companian 0
Computer 1D 1 Gor °
Cc
* Primary Admin E -
4 Logan Burns

ca—.CCL m

6) Look for an email from authorization@intel.com sent to the address you used to create your Intel account. A license file named
LR-XXXXXX License.dat should be attached to the email. Download that file and return to the Questa Installation Tutorial.
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VM Troubleshooting

e  Your VM will probably crash sometimes. It’s inevitable. That’s why it’s recommended to keep regular backups of your virtual
machine and all your work.

e If your Macbook’s cursor and the Windows cursor ever become out-of-sync (commonly caused by unfocusing/focusing the VM
window or changing display resolution), press the Control and Option keys simultaneously to lock your cursor to the VM instance.
However, you can’t use the keyboard in this mode, so press Control and Option again to unlock the cursor.

o Ifthe cursor is still out-of-sync, enter/exit fullscreen mode for the VM instance.
o Ifthe cursor is still out-of-sync after these steps, shut down your VM, close UTM, and reopen UTM and your VM.

o Ifthe certificates are not being installed properly for the USB Blaster, we need to disable signature driver enforcement temporarily.
Follow these steps:

Open your Windows Settings > System > Recovery.

Next to "Advanced startup", click Restart now.

Once the computer restarts to the blue screen menu, click Troubleshoot.

Click Advanced options.

Click Startup Settings.

Click Restart.

When the computer boots up again, you will see a list of numbered startup options. Press 7 or F7 on your keyboard to

choose Disable driver signature enforcement.

You should be able to complete step 6 part viii.

Restart the VM to re-enable driver signature enforcement.

O 0O O O O O O

o O
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SOURCES

e  https://stackoverflow.com/questions/18704913/unable-to-lock-chain-insufficient-port-permissions

e  https://wiki.archlinux.org/title/Intel Quartus Prime

e  https://cdrdv2-public.intel.com/666293/quartus_install-683472-666293.pdf

e  https://web.archive.org/web/20220614084754/https://ecen3350.rocks/static/usb-blaster.pdf
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