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Chapter 1
About this Guide

This getting started guide contains a quick overview of the hardware and software setup for Terasic
Comet A13 evaluation kit (Comet A13 EVK), including step-by-step procedures from installing the
necessary software tools to use the board. The main topics that this guide covers are listed below:

® Software Installation: Installing Quartus Pro v25.3.1 and Ashling RiscFree IDE

® Development Board Setup: Powering on the Comet A13 evaluation Kit

® Perform FPGA System Test: Downloading a FPGA SRAM Object File (.sof)
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Chapter 2
Software Installation

2.1 Introduction

The Comet A13 evaluation Kit is equipped with an integrated Altera USB Blaster Il circuit. To
ensure proper operation, you must install the correct driver. The necessary driver is included with
Quartus Prime 25.3.1 Pro and later versions. We recommend installing Quartus Prime 25.3.1 or a
newer version to ensure the on-board USB Blaster 11 is recognized and functions correctly for
programming and debugging.

This section explains how to install the following software:
® Quartus Prime Pro v25.3.1 software

® Ashling* RiscFree* IDE for Altera

Note: 64-bit OS required

2.2 Installing Quartus Prime software

For a more efficient and customized installation experience, we strongly recommend using the
Quartus Prime Installer (online installer) to install the Quartus Prime Design Suite.

Unlike downloading a single, large file containing all components, the online installer is a
lightweight tool that allows you to precisely select only the components you need during the
installation process.

You can download the Quartus Prime Installer from the following URL.:
Quartus Prime Pro Edition Design Software Version 25.3.1 for Windows

Figure 2-1 shows the Quartus Prime Installer. Please make sure to check the following options:

eQuartus Prime Pro Edition Software
e Agilex 5 device support
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e Ashling RiscFree IDE for Altera (This is for Nios V software development and debugging.)

Also, confirm the installation directory.

In the "After-install actions™ section, check the following:

einstall UART FTDI driver: This installs the HPS UART interface driver for the Comet A13
evaluation kit.

einstall USB Blaster 111 driver: This enables proper use of the JTAG interface on the Comet A13
evaluation kit.

Ok Quartus® Prime Installer — m} X

|
Quartus Prime Pro Edition 25.3.0.109 for Windows (What's New) a Iterd
Display Filters: Selected Components No-Cost Products | Reset to Defaults
Name Download Size Install Size Download Status Install Status * Description

~ @ Quartus® Prime Pro Edition

~ |¥|Quartus® Prime Pro Edition Software '
V| Part 1 341GB 1644 GB s
V| Part 2 4.90 GB 5.31GB 7
~ | Questa*-Altera FPGA and Starter Editions 2.25GB 9.49 GB v
V| Starter Edition 7
FPGA Edition
Ubevees L
| n files 5.03GB 5.03GB v
e support (Requires Agilex™ common files) 0.34 GB 1.11 GB v
pport (Requires Agilex™ common files) 1.53 GB 4.92 GB I v
| Agilex™ 7 device support (Requires Agilex™ common files) 339GB  855GB 7
Arria® 10 device support 858GB  10.90 GB
V| Cyclone® 10 GX device support (FREE, no license file required) 2.38GB 2.61GB 47
Stratix® 10 device support 15.21GB 2492 GB
N EDA Libraries
3 EDA Simulation Libraries (not needed for Questa-Altera FPGA edition ¢
|~ @ Add-ons and Standalone Software
Advanced Link Analyzer Pro Edition 2.46 GB 6.84 GB
I | Ashling* RiscFree* IDE for Altera 0.85 GB 278 GB 7
NSP Ruilder for Quartus® Prime Pra Fdition 0.07 GB 0.20 GB =

Download to:  C:\Users\Terasic\Downloads\altera_pro_25.3
V| Auto install after download

Agree to Altera Software License Agreement B After-install actions

Create shortcuts on Desktop
Install to: | d\altera_pro\25.3

Delete downloaded files after install

V| Install drivers A

/| Install USB Blaster driver V| Install USB Blaster |l driver

[V Install USB Blaster IIl driver (Requires UART FTDI driver |

V! Install JTAG Server as a Windows service O sl WET T iy |

Disk Space Required Status
Download size: 0.00 GB Installation size: 0.00 GB Download progress:
0%
Download disk space available: 724.26 GB Installation disk space available: 333.12 GB Downloaded: 0.00 GB / 0.00 GB
Settings Help Log Download & Install Pause Close
Figure 2-1 Quartus Installer
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After Quartus has been downloaded and installed, an installation completion window, as shown in

Figure 2-2, will appear.

C# Quartus® Prime Installer X

0 Installation completed

The software was installed successfully.

oK

Figure 2-2 Quartus install completed

Next, the Quartus installer will then prompt you to install several necessary drivers.

Please pay special attention to the UART FTDI driver (see Figure 2-3) and the Altera USB Blaster 11l

driver (see Figure 2-4).

Device Driver Installation Wizard

To continue, click Next.

Comet A13 EVK
Getting Started Guide
January 28, 2026

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

came with instructions, please read them first.

[

Driver Name Status

\/ FTDI CDM Driver Packa... Readyto use
\/ FTDI CDM Driver Packa... Readyto use

You can now connect your device to this computer. If your device

Bacl Cancel
Figure 2-3 Install UART FTDI driver
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Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.
You can now connect your device to this computer. if your device
came with instructions, please read them first.

To continue, click Next.

Driver Name Status
N/ Altera USB Blaster Ill {01... Ready to use

Finish Cancel

Figure 2-4 Install Altera USB Blaster I1I driver

2.3 Free No-Cost Licenses for Altera Agilex™ 5

Devices

The Comet A13 evaluation kit, powered by Altera Agilex 5 FPGA, enables developers to access
Quartus Pro Edition software at no cost — no additional license purchase required. Developers
can leverage full design and compilation capabilities of Quartus Pro without incurring licensing
fees.

For details on how to acquire the free license, please refer to Altera’s official guide: Acquiring
Free No-Cost Licenses for Agilex™ 5 Devices

Comet A13 EVK
Getting Started Guide
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Chapter 3
Development Board Setup

3.1 Introduction

The instructions in this section explain how to set up the Comet A13 evaluation kit. The following
pictures show the board overview of the board.

3.2 Configuration Modes

The Comet A13 evaluation kit supports two configuration modes selected via the SW1 switch (See
Figure 3-1) :
B AS-Fast Mode (Active Serial Fast) — Default
o Setting: Set SW1[0] to "ON"
o Description: The FPGA loads configuration from the non-volatile QSPI flash
automatically when powered on.
o Note: AS Mode is recommended for general testing and standard operation.

4 N
Configuration Mode Switch

SW1[0]"ON"
AS-Fast
(default)

1

SW1[0] "OFF"
JTAG

Figure 3-1 FPGA Configuration Mode Switch in AS Mode

B JTAG Mode
o Setting: Set SW1[0] to "OFF"
o Description: Configuration is downloaded directly to the FPGA. The configuration is
volatile and will be lost when the power is turned off.
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3.3 Hardware Setup and Connection

Please follow the steps below to power up the board and establish a connection with the Host PC (as

shown in Figure 3-2):

USB Type-C
cable

Figure 3-2 USB Blaster Il and Power Jack on Comet A13 evaluation kit

1. Connect Power Supply: Connect the 12V DC power adapter to the DC power jack on the board.

This provides the necessary power for the system to operate.
o Power on the board by turning the power switch(SW1) on the carrier board.

2. Connect USB Cable: Connect a USB Type-C cable from the USB port (JTAG) on the board to a
USB port on your Host PC.
o This connection activates the onboard USB-Blaster 11 circuit.
o The USB-Blaster Il allows the Host PC to communicate with the board for FPGA

configuration and debugging purposes.
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Chapter 4
Performing a FPGA System Test

4.1 Introduction
This chapter shows how to download a FPFGA SRAM Obiject File(.sof) to Comet A13 evaluation Kit.

4.2 Downloading a FPGA SRAM Object File

The Quartus Prime Programmer is used to configure the FPGA with a specific .sof file. Before
configuring the FPGA, ensure that the Quartus Prime Pro v25.3.1 software and the USB-Blaster Il
driver are installed on the host computer. Normally you should see USB Blaster Ill in PC Device
Manager, as shown in Figure 4-1.

v «® DESKTOP-KPV9G48
iy Audio inputs and outputs
= Computer
= Disk drives
Bd Display adapters
i Firmware
4% Imaging devices
v @ JTAG cables
i USB Blaster IlI
== Keyboards
@ Mice and other pointing devices
3 Monitors
¥ Network adapters
@ Ports (COM & LPT)
M Print queues

Figure 4-1 USB Blaster Il shown in PC Device Manager
There is only one device (FPGA) on the JTAG Chain of Comet A13 evaluation kit, the following
shows the programming flow with JTAG mode step by step.
1. Connect your computer to the Comet A13 evaluation kit by plugging the Type-C USB cable into
the USB Blaster I11 connector of the board and power up it (details shown in section 3.3)
2. Open the Quartus Prime software and select Tools > Programmer. The Programmer window will
appear as shown in Figure 4-2,

Comet A13 EVK 10 www.terasic.com.tw
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% Quartus Prime Programmer Pro Edition - [Chain1.cdf]
File

- [m]
Edit View Processing Tools Window Help

X

.?.Hardware Setup... | |Comet A65 [USB-1] Mode: ||TAG

- Progress: ]
Enable real-time ISP to allow background programming when available

- File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase
' Start

ISP
Configure Check

Bit CLAMP
i Stop
wAuto Detect
Delete

™ Add File...
¥ Change File...
d) Save File
* Add Device...

Wup
W Down

X
Bl (g
4(}

~
! <<Filter... v Use Regular Expressions,
(0 (0) (0) ]

Show Non-matching | AAFind...
Message

A¥5Find Next

Message ID

Figure 4-2 Quartus Programmer window
3. Click Hardware Setup.

4. Select Comet A13 [USB-1] under Currently selected hardware, and click Close as shown in
Figure 4-3.

rogrammer - [Chain1.cdf]

- [m] X
Beocessing  Tools Window  Help

& Hardware Setup... | Noh & Hardware Setup X
Enable real-time ISP to all|

Hardware Settings JTAG Settings

W Select a programming hardware setup to use when programming devices. This programming
Start hardware setup applies only to the current programmer window.
i sto
Siop Currently selected hardware: | Comet A13 [U 9 -
b At -
&8 Auto Detect Hardware frequency: 15000000 Hz
Delete v Auto-adjust frequency at chain scanning
M Add File... Available hardware items:
P& Change File.. Hardware Server Port Add Hardware...
Comet A13 Local USB-1
# Add Device...
'UU\J
bDown

Close

Figure 4-3 Hardware Setup
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If the USB-Blaster 111 does not appear under hardware options list, please confirm if the USB-Blaster
Il driver has been correctly installed, and the Type-C USB cable has been properly connected

between the Comet A13 evaluation kit and host computer.

5. Click “Auto Detect”, as shown in Figure 4-4,

% Programmer - [Chain1.cdf]
File Edit View Processing Tools Window Help Search e

;Hardware Setup... |Comet Al13 [USB-1] Mode: | JTAG v Progress: ] |

Enable real-time ISP to allow background programming when available

- File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
I Start Configure Check CLAMP

fi Stop
Delete
™ Add File...
it Change File...
Al Save File
# Add Device...
I Up

% Down

Figure 4-4 Auto detect FPGA device
6. The FPGA device and QSPI flash of Comet A13 evaluation kit are detected under Programmer,
as shown in Figure 4-5. Note :The user will see the QSPI flash on the JTAG chain because the

FPGA configuration mode is set to AS mode.
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Search

& Programmer - [Chain1.cdfl*

Eile Edit View Processing Tools Window Help
- Progress:

Mode: |JTAG

;Hardware Setup... |Comet A13 [USB-1]
Enable real-time ISP to allow background programming when available

Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
Bit

CLAMP

Check

- File Device
4 Start Configure
— <none> A5SEC013AB32A 00000000 00000000
Ui 5top <none> QSPI256Mb 00000000
wAutD Detect
Delete
™ Add File...
& Change File...
1 ) | e
Al QSPI256Mb
# Add Device...
bup T
% Down s
I
»:
ASEC013AB32A
TDO

-

Figure 4-5 JTAG Chain on Comet A13 evaluation kit

7. Click the FPGA device, then click Change File button to open the Select New Programming
File window. Browse to select golden_top.sof in the Select New Programming File window as

shown in Figure 4-6.

Note : You can find a downloadable .sof file in the Demonstration folder within the Comet A13

resource package.
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Uy Programmer - [Chaini.cdf]* - o X
File Edit View Processing Tools Window Help Search e
P o
2 Hardware Setup... | |Comet A13 [USB-1] @ Select New Programming file %
Enable real-time ISP to allow background programming wht | pgk in: Wonp\comet_al3\test 4 G O 0 @ @ @

-~ Size Type Date Modified
1.78 MiB Gzi...ive 2026-01-19 5:31 PM

Device

ame
—————

hStart olden_top.sof
Terasit . L R

i Stop

<none>
wAutn Detect
X Delete

™ Add File...

=l Save File QSPI256Mb
F* Add Device...
‘hUp T
\h DQ'Wn o ;‘""“ITI'; 4 » Pl
TOI 3 H File name:  golden_top.sof
14 = — =

. g Files of type: | Programming Files (*.sof *.pof *.jam *.jbc *.ekp *.jic *.rbf) - Cancel
S ar ]
ASEC013AB32A

TDO

<

Figure 4-6 Select golden_top.sof file

8. Click “Program/Configure” check box, and then click “Start” button to download .sof file into
FPGA, as shown in Figure 4-7.

% Programmer - [Chainl.cdfl® = (m] *
File Edit VWiew Processing Tools Window Help Search e
2, Herdware Setup... | |Comet A13 [USB-1] Mode: |[TAG - Progress: [:]
Enable real-time | allow background programming when available
File Device Checksum  Usercode | Progral 1 ify Blank- Examine Security Erase ISP
piliStart ConfigJiy Check Bit CLAMP
T E.ftmpfcomet_al3... ASEDD13BB32ACS 0D568F98 FFFFFFFF
Stop <nones QSPI256Mb 00000000
4 Auto Detect
¥ Delete
P Add File...
p"change File...
A Save File al
F* Add Device...
T Up
%D\J\".'I‘n Ew..‘m'_-
K H
oI H
BN
H -
P -
e
ASED013BB324CS
TDO
4
v
e — —_— _ e - 4J
Figure 4-7 Download .sof file
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4 Programmer - [ChainT.cdfl*
File Edit Wiew Processing Tools Window Help Search e

;Herdware Setup... | |Comet Al13 [USB-1] Mode: |JTAG - Progress
Enable real-time ISP to allow background programming when available
File Device Checksum  Usercode | Program/ Verify Blank- Examine Security Erase ISP
#hStart Configure Check Bit Cl
E:/ftmp/comet al3... ASEDO13BB32ACS 0DS68FO8 FFFFFFFF v
fhi Stop 1256Mb 00000000
# Auto Detect
¥ Delete
M Add File...
e Change File. ..
b Save File -
* Add Device
hup
b Down H
ASED013BB32ACS
. - : -
Figure 4-8 Download .sof successfully
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