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Chapter 1
About this Guide

The DE10-Nano Getting Started Guide contains a quick overview of the hardware and software
setup including step-by-step procedures from installing the necessary software tools to using the
DE10-Nano board. The main topics this guide covers are listed below:

® Development Board Setup: Powering on the DE10-Nano

® Software Installation: Installing Quartus 1l and SoC EDS

® Perform FPGA System Test: Downloading a FPGA SRAM Object File (.sof)

® Running Linux on DE10-Nano Board via UART terminal.
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Chapter 2
Development Board Setup

2.1 Introduction

The instructions in this section explain how to set up the DE10-Nano development board. The
following pictures are the board overview of DE10-Nano.

2.2 MSEL Settings

B FPPx32 Mode (Default)

The FPGA Configuration Mode Switch (MSEL) shown in Figure 2-1 is by default set to 01010
(MSEL[4:0] = 01010). The setting corresponds to FPGA configured from HPS software (in the SD
Card) in FPPx32 mode. If users want to boot with Linux Xfce desktop, please setting MSEL
switch in this mode

Figure 2-1 FPGA Configuration Mode Switch set in FPPx32 Mode
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B AS Mode
When the board is powered on and MSEL[4:0] set to “10010” (See Figure 2-2), the FPGA is

configured from EPCS.

FPGA Configuration
Mode Switch

Figure 2-2 FPGA Configuration Mode Switch set in AS Mode

2.3 USB , HDMI Output and Power Cables
Cable connections are shown in Figure 2-3, as below:

Power DC Jack US
UART-to-USB

HDMI Ou

USB-Blaster Il

Figure 2-3 USB, HDMI Output and Power Cables

www.terasic.com.tw
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2.4 Powering up the DE10-Nano Board with Xfce

Desktop Environment

To power-up the board and run the Xfce desktop, perform the following steps below:

1. To perform this power up test, user will need some additional parts as list in below:
i. Amicro USB OTG cable.

ii. HDMI Monitor and HDMI cable.

iii. USB Mouse or Keyboard

2. Connect the HDMI port of DE10-Nano to a monitor with HDMI input.

Make sure the Factory SD Card is inserted in the SD Card socket.

4. Connect the supplied DE10-Nano power adapter to the power connector (J14) on the DE10-Nano

board. At this point, you should see the 3.3V indicator LED (LED9) turned on.

It will take about 35 seconds to boot Linux. Finally, the screen will enter Xfce desktop on the
monitor (See Figure 2-5).

. After the Xfce system is ready, connect a Mouse/Keyboard to the USB OTG port (J2) via Micro
USB OTG Cable (*1) (*2).

Now, user can use mouse/keyboard on the Xfce desktop.

(*1) Because the USB gadget function is enable by default in the Xfce system, any external USB
device needs to be connected to the DE10-nano AFTER the Xfce boots up. Otherwise the
external USB device will not be detected by the system. For how to enable/disable USB gadget
function in the Xfce system, please refer to the section 6.4.

(*2)Some USB mouse or keyboard may have compatibility problem with the Xfce system, if
user’s mouse or keyboard don’t get any response in the Xfce system, please re-plug the USB
cable or change to other brand’s USB mouse or keyboard.

DE10-Nano
Getting Started Guide
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5V Power
Adapter A = Micro USB OTG Cable

B A Jpgmzniil (Optional)

Monitor

MicroSD FPGA Configuration
Socket Mode Switch

Figure 2-4 Setup for Xfce Desktop

Figure 2-5 Xfce Desktop Environment
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Chapter 3
Software Installation

3.1 Introduction
This section explains how to install the following software:

® Intel Quartus Il software
® Intel SoC Embedded Design Suite

Note: 64-bit OS required

3.2 Installing Quartus Il software

The Intel Complete Design Suite provides the necessary tools used for developing hardware and
software solutions for Intel FPGAs. The Quartus Il software is the primary FPGA development tool
used to create reference designs along with the NIOS Il soft-core embedded processor integrated
development environment

User can download the latest software from:
http://url.terasic.com/quartus download
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Software Selector

‘ Select by Version ‘ Select by Device Select by Software

Quartus Software
I a ez -
Quartus Edition Supported Devices
SRWENURNN  ousrus Edion __ Supported Devices |
=80 A, Pro Edition Arria (10)
B version 15.1 A, standard Edition Stratix (V,IV)
B version 15.0 Arria (10,V GZ,V,II GZ,II GX)
[+] ) Cyclone (V,IV E, IV GX)
Version 14.1 MAX (10,V,11)
B version 14.0 - —
B version 13.1 A, Lite Edition Arria (II GX)
o _ ’ Cyclone (V,IV E, IV GX)
Version 13.0 - MAX (ID,V,[I)
™ J
]

® If you choose to install the Standard Edition, note that a purchased license will be required.
Please go to the following link for more information regarding the Standard Edition:
https://www.altera.com/support/support-resources/download/licensing.html

® Download files from Standard or Lite edition page. You must download the Quartus 11
Software (includes NIOS Il EDS) and Cyclone V device support (includes all variations).

DE10-Nano
Getting Started Guide
May 29, 2019
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Quartus Prime Standard Edition
Releasze date: May, 2016

Latest Release: w16.1 ‘ auartusspnme
Design Suite
Selectrelease: | 16.0 M

Operating System ) ' ’?_’W\ndows {'\ Linux

Download Method @) ® Akamai DLM32 Download Manager €@ Direct Download

& The GQuartus Prime software version 16.0 supports the following device families: Stratix IV, Stratix V, Arria I, Arriz V, Arria
W GZ, Arria 10, Cyclone 1Y, Cyclone ¥, MAX I, MAX Y, and MAX 10 FPGA. More

! )
Combined Files Individual Files Additional Software

Download and install instructions: More
Read Intel FPGA Software v16.0 Installation FAQ
Quick Start Guide

[vIselect All @
[¥lguartus Prime Standard Edition
¥lguartus Prime {includes Nios Il EDS) Undates Available

Size: 2.4 GB MD5: 5C2EECBF74650C4056F908DBEB3BA78F

¥IModel5im-Altera Edition {includes Starter Edition]
Size: 1.4 GB MD5&: 8C8EDZ50D6ACF152CEFZFCFESODB0OS2CH

Hpevices
You must install device support for at least one device family to use the Quartus Prime software.

[CJArria 1l device support
Size: 6697 MB MD&: 6EDS080D05F582BEOFATSCOA7ATSFE35A

[JArria 10 device support @

Arria 10 device support Part 1
Size: 3.0 GB MD&: BE378243AD7CA D7 278662ECB5E466C6

Arria 10 device support Part 2
Size: 3.3 GB MD&: 8D72FRCEESD2052880B0ODOEOBCSAFAT7

Arria 10 device support Part 3

Size: 3.0 GB MDS: E4357510C3EAACSESOFB7ABY 1235FF08
[Jarria V device support

Size: 1.3 GB MD5: 50316DDDBDBOFBFC1A320354C0525558

[Jarria V GZ device support
Size: 2.0 GB MD5: EF7172EES2 2BFCDEQERSCA32 ZB70AQCH

[Icyclone IV device support
Size: 4666 MB MD&: 2C4E5F406114F56E42CB7F25C080A5E2

¥Icyelone V device support
Size: 1.1 GB MD5: 3A8461980B1C58401E19ERAQCEZRD364

CIMAX 11, MAX V device support
Size: 17.4 MB MD&: 580B4A0A727FO0057AF4ZECZEESS3F 100

[IMAX 10 FPGA device support
Size: 3399 MB MD&: 6E5A3587BFDG1936F0AADZ4BZBBCC1AD

[Istratix 1V device support
Size: 5445 MB MD&: (7555251A23B25872F75BDEAGAS113543

[Istratix V device support
Size: 2.9 GB MD5: 38FD57052920E06100ECDEB7 13700687

Download Selected Files

® After the file is downloaded, select the *.exe file, and install the software. All of the defaults
are to be used.

DE10-Nano 10 www.terasic.com.tw
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3.3 Installing Intel SoC Embedded Design Suite

The Intel SoC Embedded Design Suite (EDS) contains development tools, utility programs, run-time
software, and application examples to enable embedded development on the Intel SoC hardware
platform. User can use the Intel SoC EDS to develop firmware and application software.

Users can download the software from the Intel webpage:

http://url.terasic.com/soceds_download

Intel® SoC FPGA Embedded Development Suite (SoC EDS) is available in two editions: Standard
Edition and Pro Edition. Both Editions include ARM Development Studio 5 (DS-5) for Intel SoC
FPGAs (license-managed). Please refer to the link list in below to get the comparison chart to
compare both versions. After downloading the software, follow the corresponding guide in License
Activation to activate your license.
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug_soc_eds.pdf

DE10-Nano www.terasic.com.tw
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Chapter 4
Performing a FPGA System Test

4.1 Introduction

This chapter shows how to install the USB-Blaster Il driver and download a FPGA SRAM Object
(.sof) file to your FPGA board.

4.2 Installing the USB-Blaster Il Driver

The steps below outline the step-by-step process of installing the USB-Blaster 11 driver.

1. Connect your computer to the development board by plugging the USB cable into the USB
connector (J13) of DE10-Nan0-SoC. (connection shown in Figure 2-3)

2. Power up the board and open the device manager in Windows. You will find an unknown device.

4 .= terasic-PC210
» 8 Computer
b =y Disk drives
» M Display adapters
> 1) DVD/CD-ROM drives
b g IDE ATA/ATAPI controllers
b J&¥ Junga
b & Keyboards
b ¥l Mice and other pointing devices
l- Menitars
b ¥ Network adapters
A_JE) Other devices
E-----_.;. Unknown device
» Y5 Ports (COM & LPT)
b D Processors
b &y Socund, video and game controllers
b £ Storage controllers
b M Systern devices
- § Universal Serial Bus controllers

Figure 4-1 Unknown device on device manager

3. Select the unknown device to update the driver software. The driver file is in the \<Quartus 11
installation directory>\drivers\ usb-blaster-ii directory.

DE10-Nano 12 www.terasic.com.tw
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4. After the driver is correctly installed, the device will be recognized as Intel USB-Blaster I, as
shown in following picture.

& = terasic-PC210

.---_'l_-' Computer

5 Disk drives

..B Display adapters

> 4 DVD/CD-ROM drives

g IDE ATASATAPI controllers

4§ JTAG cables

. .. § Altera USB-Blaster [ JTAG interface)
b § Altera USB-Blaster IT (System Console interface]

l‘-'lf‘ Jungo

- Keyboards

b - Mice and other pointing devices

. B Monitors

l_-'ll' Metwork adapters

» Y5 Ports (COM & LPT)

D Processors

> & Sound, video and game controllers

.---C— Storage controllers

p M System devices

p - ¥ Universal 5erial Bus controllers

Figure 4-2 USB-Blaster Il driver is installed correctly

4.3 Downloading a FPGA SRAM Object File

The Quartus Il Programmer is used to configure the FPGA with a specific .sof file. Before
configuring the FPGA, ensure that the Quartus Il software and the USB-Blaster |1 driver are installed
on the host computer.

If users would like to program their SRAM Object File (.sof) into the Cyclone V SOC FPGA device
on the DE10-Nano board, there are two devices (FPGA and HPS) on the JTAG Chain. The configure
flow is different from the one used with DEO-Nano. The section below shows the step-by-step
procedure of programming flow with JTAG mode.

1. Connect your computer to the DE10-Nano board by plugging the USB cable into the USB
connector (J13) of DE10-Nano and power up the board. (details shown in Chapter 2)

2. Open the Quartus Il software and select Tools > Programmer. The Programmer window will
appear.

DE10-Nano 13 www.terasic.com.tw
Getting Started Guide
May 29, 2019



http://www.terasic.com.tw/
http://www.terasic.com.tw/

www. terasic.com

. — -
& Programmer - C:/My_design/my_first_fpga/my_first_ fpga - my_first_fpga - [Chainl.cdf] @M
o o — R e . e e 3
File Edit View Processing Tools Window Help Search attera.com .

; Hardware Setup...| MNo Hardware Mode: [.ITAG V] Progress: ]

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

%7 File Device Checksum Usercode Program/ Verify Blank- Examine
| P4 Start | Configure Check

| wl Stop |
M | @ Auto Detect |
| ¥ Delete |

P Add File...

| i Change File... |

| mSaveFile |

(| | r*® Add Device...
[
| l,‘ﬁl Down |

Figure 4-3 Quartus Programer

3. Click Hardware Setup.
4. If DE-SoC [USB-1] does not appear under Currently Selected Hardware, select that option
and click Close, as illustrated below.

Vi N ==
Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

Currently selected hardware: | Mo Hardware hd ]

Available hardware items

Hardware | Add Hardware... I

DE-SoC

|Remove Hardware |

Figure 4-4 Hardware Setup

DE10-Nano 14 www.terasic.com.tw
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If the USB-Blaster 1l does not appear under hardware options list, please confirm if the USB-Blaster
Il driver has been correctly installed, and if the USB cable has been properly connected between the
DE10-Nano board and host computer.

5. Click “Auto Detect”

a Programmer - [Chainl cdf]
il

File Edit Miew Processing Tools Window Help .

;HardwareSetup... DE-SoC [USB-1] Mode: Progress:

Enable real-time ISP to allow background programming when available

wh Start

ol stop

86 o oo

X Delete

File Device Checksum Usercode Program/ Verify
Configure

Blank- Examine
Check

Y Add Fie... :

W change Fie... |
B save Fie
F® Add Device..

thup

J'% pown

Figure 4-5 Auto detect FPGA device

6. Select the device associated with the board

4N Select Device

Found devices with shared JTAG ID for device 2. Please select your device.

@ SCSEBAG

) 5CSEBAGES
) SCSEMAG

) 5CSTFDEDS
(0) SCSXFCRCE
) 5CSXFCROEES
) 5CSXFCRDG

) 5CSXFCEDEES

Figure 4-6 Select FPGA device

7. FPGA and HPS devices are shown in the JTAG chain

DE10-Nano
Getting Started Guide
May 29, 2019
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» Pragrammer - F/nick/my_first_foga/my_first fpga - my_first_fpga - [my_first_fpga.cdf]*

File Edit View Processing Tools Window Help

[F=5[EoH 3
Search altera.com 0

)

; Hardware Setup...| DE-SoC [USB-1] Mode: |JTAG 2 Progress:
nable real-time o allow background programming when available
[C] Enable real-time ISP to allow ba d prog ing wh ilabl
U - File Device Checksum Usercode Program/  Verify  Blank- Examine
Start
Configure Check
fla Stop CQCWVHPS 00000000 <none>
w ERS <none> SCSEBAG 00000000 <none>
Delete
U addFile..
“ 1
Fe Change File... L
2 save File
.AddD . EEsssmsss smssssssm
evice... . . . .
o b : : :
- = - =
h up —: P H
- = - =
- = - =
" pown L e
SOCVHPS S5CSEBAG
TDO
4

Figure 4-7 JTAG Chain on DE10-nano board

8. Click the FPGA device, click “Change File..”, and then select .sof file for FPGA

DE10-Nano 16
Getting Started Guide
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g
O Programmer - F:/nick/my_first_fpga/my_first fpga - my_first_foga - [my_first_fpga.cdf]*

,

(e @]=]

File Edit View Processing Tools Window Help Search altera.com .
5 Hardware Setup...| DE-SoC [USB-1] Mode: |JTAG "] Progress: [ ]
Enable real-time ISP to allow background programming when available
. ‘ File Device Checksum Usercode Program/  Verify Blank-  Examine
— Configure Check
 ap _ y M [ ]
| whgep ! <nones SOCVHPS 00000000  <none> I [ ]
‘ < > < > al d ] ]
w Asitn none: S5CSEBA6 00000000 none: s u = =
X Delete
Pt Eies Select New Programming File =

<

1

1

e Change File...

@ Save File

.I
SOCVHPS
TDO

>

Look in: O Q 0 L @

W& My Comp... Name
‘-:; R User L odb
E I greybox_tmp
U pl
s o pll_sim

5CSEBAG

D my_first_fpga.sof

N —T—

Filename:  my_first fpga.sof

Open

Files of type: IProgramming Files (*.sof *.po '] [ Cancel ]

Figure 4-8 Add .sof file

9. Select \<CD directory>\Demonstration\FPGA\my _first_fpga\my_first_fpga.sof

OO UEE

Look in: [ | . Disystem_cd\Demonstrations\FPGA\my_first_fpga
ﬁ My Computer J do
. 1. greybox_tmp
k Administrator L opl
L pll_sim
( _first_fpga.sof|

File name: my_first_fpga.sof

Files of type: [Prngran'rnhg Files (*.zof *.pof * jam *. jbc *.ekp *jic)

DE10-Nano
Getting Started Guide
May 29, 2019
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10. Click “Program/Configure” check box, and then click “Start” button to download .sof file into
FPGA

4% Programmer - [Chainl.cdf]* EI
File Edit WView Processing Tools Window Help Search altera.com .
DE-SoC [UsB-1] Mode: |JTAG h Progress: ’ 100% iSuccesshl.
[T Enable real-time ISP to allow background programming when available
File Device Checksum Usercode Program/  WVerify  Blank- Examine
Configure Check
flo Stop <nones SOCVHPS 00000000 <nones
. ) i
F:fnick/my first fpga.s.. SCSEBABUZ3 00BO5061  OOBOS061
Delete
ks Change File... ‘ u 2
8 save File
.lllllllll. .IIIII-III.
W O . H = .
Up —: e e
%DCWH .lllllllll. .IIIII-III.
SOCVHPS SCSEBAGUZ3
TDO
4
Figure 4-10 Downaload .sof file
DE10-Nano 18 www.terasic.com.tw
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Chapter 5
Running Linux on the DE10-Nano

board via UART Terminal

5.1 Introduction

This chapter illustrates the process of setting up a UART Terminal and connecting it to DE10-Nano
Board which will be running Linux at this moment. Also, the chapter will show how to create a
Micro SD card image with another board support image (BSP), such us Linux Console. User can
download the latest SD Card image file from Terasic’s website: http://de10-nano.terasic.com/cd.

5.2 Setting Up UART Terminal

This section presents how to install the drivers for the USB to UART chip on the DE10-Nano board
and how to set up the UART terminal on your host PC. The DE10-Nano board communicates with
the PC through the micro USB connector J4. You should install the USB to UART driver and
configure the UART terminal before you run Linux on the board.

Power DC Jack

Figure 5-1 Hardware Setup for UART Terminal

DE10-Nano 19 www.terasic.com.tw
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B Installing the Driver

This section explains how to install the drivers for USB to UART communication. The necessary
steps on Windows 7 are:
1. Connect your computer to the development board by plugging the USB cable into the micro
USB connector (J4) of DE10-Nano. (connection shown in Figure 2-3)
2. Power on the board and open the computer device manager in Windows. You will find an

unrecognized FT232R USB UART.
4= terasic-PC210

-8 Computer

1_,_, Disk drives

.-B Display adapters

> o DVD/CD-ROM drives

b g IDE ATASATAPI controllers

l‘-'." Junge

2 Keyboards

> -/ Mice and other pointing devices
» B Monitors

l_-'ll' Metwork adapters

475 Ports (COM & LPT)

----- 'S Communications Pert (COML)
D Processors

b -# Sound, video and garne controllers
> - Storage controllers

b M System devices

p - ¢ Universal Serial Bus controllers

Figure 5-2 Unknown device on device manager

Select the FT232R USB UART to update the driver software. The driver can be downloaded from
http://www.ftdichip.com/Drivers/\VCP.htm.
3. After the driver has been correctly installed, the USB Serial Port is recognized as a port such
as COMDS (Open the device manager to know which COM port assigned in your computer)
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»

ol

e

4 2 terasic-PC210

/M Computer

+—a Disk drives

<K Display adapters

> g DVD/CD-ROM drives

- g IDE ATASATAPI controllers

& Jungo
Z= Keyboards

}3 Mice and other pointing devices
- Monitors

-E¥ Network adapters

T Ports (COM & LPT)

R

? Communications Port (CORL)

; D Processors

- -4 Sound, video and game controllers
; £ Storage controllers

M Systern devices

- g Universal Serial Bus controllers

Figure 5-3 USB Serial Poet driver is installed correctly

4. Now you can power off the

DE10-Nano board

B Configure UART terminal UART terminal spec:

115200 baud rate

no parity

1 stop bit

no flow control settings

The following steps shows how to configure a PUTTY terminal window (can be downloaded from

the link: http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe)

1. Open putty.exe, click Serial go to a serial configure interface.

2. Configure the window like the flowing picture and click “save” button to save the

configuration.
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r ™
PuTTY Configuration L% |
Category:

G- e L Eeic St (Or yorn Y enniar

; _~Logging Specify the destination you want to connect to

(=)~ Terminal s
- Keyboard Serial line Speed
- Bell COM5 115200
- Features Connection type:

=~ Window () Raw () Telnet (7) Rlogin () SSH J@) Serial
gp;::earance Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection del_nano_soc
- Colours

Default Settings Load
=) Connection =

- Proxy
- Telnet Delete

- Rlogin
- SSH
- Serial

Close window on exit:
() Aways () Never @ Onlyon clean exit

(i (e

Figure 5-4 Putty Window

5.3 Running Linux on DE10-Nano board

This section presents how to run the pre-built Linux images on the DE10-Nano board. You can run
the Linux by following the steps below:
1. Insert the factory microSD card with the pre-built image into the board (See Section 5.4 to
prepare a microSD card)

2. Make sure the MSEL switch is set to “MSEL[4:0] = 01010”
3. Power up the board (See Chapter 2 for details)
4. Open putty.exe, select the saved configuration del0_nano and click open button.
5. After the board is successfully booted, the Linux will ask for the login name. Type "root"
and press the Enter key to skip the password
DE10-Nano 22 www.terasic.com.tw
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[ & coms - putTy EES =)

s =]

Figure 5-5 Putty Window

5.4 Creating a MicroSD Card Image

To program a microSD card Linux image you can use a free tool called Win32Disklmager.exe from
http://sourceforge.net/projects/win32diskimager/ on a Windows machine.

m  MicroSD Specification

® Capacity: 8GB minimum
® Speed: Class 4 (at least)

B Pre-Built SD Card Image

The pre-built binaries are delivered as an archive named DE10_Nano_XFCE.img. This SD card
image file contains all the items that are needed to run Linux on DE10-Nano board. (You can
download the compressed file from the link:

http://www.terasic.com/downloads/cd-rom/de10-nano/linux BSP/DE10 Nano Xfce.zip. And
extract file to get the image file after the download)

® SPL Pre-loader
® U-boot
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® Device Tree Blob
® Linux Kernel
® Linux Root File system

The SD card image file needs to be programmed to a microSD card before it can be used.
The steps below present how to create microSD card on a windows machine using
Win32Diskimager.exe.

1. Connect the microSD card to a Windows PC

2. Execute Win32Disklmager.exe

3. Select the image file for microSD card

4. Select the microSD card device

%2 Win32 Disk Imager —
Image File
|EDE10_Nano_Xfce img )

Copy| [ | MD5 Hash:

Progres:

Verdon: 095 Cancel Eead T yrite Exit

Figure 5-6 Win32 Disk Imager

5. Click “write” to start writing the image file to the microSD card. Wait until the image is
successfully written.

6. There is also a Linux console image file which do not have desktop feature; it can be
download on the link below:
http://www.terasic.com/downloads/cd-rom/de10-nano/linux_BSP/del10_nano_linux_console.

zZip .
7.

Item Linux BSP (Board Support Package)/Click | Descriptions
to Download
DE10 _Nano LXDE.zip LXDE desktop
DE10_Nano_Linux_Console.zip Without desktop feature

3 DE10_Nano_Xfce.zip Factory Image
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Chapter 6
Running Web Server on the

DE 10-Nano

6.1 Introduction

Chapter 6 describes how to run the web server on the DE10-Nano. Users can connect the
DE10-Nano to a computer via the micro USB cable and interact with the board through the website.
The website will guide you through the steps of learning about the board from evaluation to full
development. Next, we will describe how to run it on Windows OS as below. (In section 6.2, we will
have detail descriptions on how to run the DE10-Nano on Window OS.)

6.2 Hardware Setup and Driver Install

1. Make sure the Factory MircoSD card is inserted into the MircoSD card socket on the board and
the MSEL[4:0] switch is set to “01010”.

2. Use the Micro USB cable to connect the USB connector on the DE10-Nano board to a USB port
on a computer. Once they are connected, plug in the 5-volt power adapter to power up the board.
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- &

Micro-B USB  Type A USB PC

USB cable

3. After they are connected, the DE10-Nano will display a USB Flash Drive feature in windows.
The “DE10-Nano” will be shown in the Hard Disk Drives. The drivers and the web server
related data will be used in the following steps.

G-

Organize « Systern properties Uninstall or change a program Ma

LS Computer »

-~

. Marme Type
. Favorites yp

Ml Desktop 4 Hard Disk Drives (2)

4. Downloads ﬂ_:{‘ Win7 (C:) Local Disk

&l DE10-Nano (D3) Local Disk

=] Recent Places

4. Your computer’s Device Manger will automatically detect unknown devices.
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5. Right click unknown device, and select “Update Driver Software.”

= Device Manager

File Action View Help

&= | = HE

4 gy labli-pc
(M Cornputer
oy Disk drives
o B Display adapters
> g DVD/CD-ROM drives
> #:L:", Hurnan Interface Devices
b Sl IDE ATASATAPI contrallers
> & Jungo
s Keyboards

b JF Metwork adapters
P -l Other devices

7 COC Serial

5 RMDIS

o X Ports (COM & LPT)
b D Processors

s M System devices
> - E Universal Serial Bus controllers

> --ﬂ Mice and other pointing devices

» -8 Sound, video and game controllers

4 -|[l5) Other devices
n CDC Serial
-+ RNDIS |
"# Ports (CC
) Processot
& Sound, vi
JM System d
' Universal

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

6. Choose “Browse my computer for driver software.”
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lo) [l Update Driver Software - CDC Serial

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

7. The driver for unknown devices is in the “DE10-Nano.”

[E=3 EEN
& () =) 0\DmversWindowd +[ ¥ |[ Search win... ©
Organize ~ Include in library = Share with = MNew folder B= = E] @
r Favorites Name : Date modified Type Size
Bl Desktop RNDIS 2017/3/27 T4F08:...  File folder
4. Downloads

=, Recent Places

73 Libraries
3 Documents
& Music
=l Pictures
B videos
M Computer
&, win? (C)
B4 DE10-Nano (D:)
[ BD-ROM Drive (v:) V52012

&i Metwork

1item

8. Choose “Drivers\Windows” in DE10-Nano when browse for driver software in the installation

location.
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@ | Update Driver Software - CDC Serial
Browse for driver software on your computer

Search for driver software in this location:

D:\Drivers\Windows| - Browse...

Include subfalders

< Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

9. Choose “Install.”

[=7] Windows Security @

Would you like to install this device software?

= Mame: Linux Developer Community Network adapte...
&' Publisher: Intel(R) DELO-MNano

[ Always trust software from "Intel(R) DELO-Nanc". Install “ Don't Install |

';E' You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?

10. Complete the “Gadget Serial” installation.

) i Update Driver Software - Linux USB Ethernet/RNDIS Gadget #2

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

-L-' Linux USB Ethernet/RNDIS Gadget
=
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6.3 Using the Web Server

1. Users can use the web server after the drivers have been installed. Open the DE10-Nano and
execute the start.html file.

[E=5 B (=
@Uv@ » Computer » DEID-Nano (D:) » - ‘ ‘u)| | Search DEL... O [
Organize * & Open ~ Print New folder = 0 @
X Favorites MName Date modified Type Size
Bl Desktop . Docs 201 File folder
4 Downloads . Drivers 201 File folder
=l Recent Places 4% | autorun.inf 201 Setup Information 1KB
|| LICENSE 201 :... File 2KB
wa Libraries d:j start.html 2017/3/27 T5 08:.. HTML Document 3KB
3 Decumnents
fJ“- Music
[ Pictures
E Videos
M Computer
&, win (C)
4 DE10-Nano (D:)
[X] BD-ROM Drive (v:) V52012
t"._. Metwork
; start.html Date modified: 2017/3/27 T 08:16 Date created: 2017/3/27 T 08:16
— HTML Document Size: 2.21 KB

2. This webpage provides step-by-step procedure to guide users to install driver for USB
Ethernet/RNDIS Gadget just like section 6.1. Users can enter “192.168.7.1” into browser and
connect to the website served by the board.
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= el

&' Diatsrthem £ - & || & Weicometo the Terzsx 0E

‘Welcome to the Terasic DE10-Nano* kit!

To help you on your FPGA developing joumey, we created a web site (scrved up by the board) that contains a Jot of great reseusccs for you 1o leam about the bossd and get you developing cods quickly
Here's whar you can do on the site:

+ Start: Explose features of the board

+ Play: Interact with the hardware

+ Learn: Leam sbout SoC FPGA software flow

* Develop: Install tools needed for development using lntel® SoC FPGA devices

‘Sounds exciting” Then lefs get you connected 10 the board! Bur first, Windows® PC wsers nced ro install a driver 10 enable Ethemner over USB.
Enable Ethernet Over USB

Follow these steps to enable Ethernet over USB:

1. Open device manages. If you see 2 warning symbel next to "RNDIS" under "Other Device”, right-click to select it, and choase “Update Driver Software'

B T o e W
) Mice and ther pointing devices
8 Monitors

P Hetwork adapters

§ NoMachine USE Host Adapter
v [ Other devices

& RNDIS

B Portable Devices

@ Ports (COM&LPT)

= Print queues

[ Processors

2. Select "Brewse my computer for the dsiver software’
3. Browse to the DE10-Nano SD Card > Drivers > Windows and select "RNDIS”

Select the folder that contains drrvers for your hardware

& Local Disk (C) ~
s DE10-Nano (D)
v Libraries
v [ DET0-Nano ()
Docs
v || Drivers
v [] Windows
CDCACM

3. Open the web server in the DE10-Nano; users can choose any pages to operate.

B start X+ — o X

wl=uo

DE10-Nano Kit - TN

Welcome to the DE10-Nano Development Kit from Terasic Inc.

This kit will help you learn about Intel® SoC FPGA devices which combine an embedded dual-core ARM® Cortex™-A9 MPCore™
processor system with user-customizable pregrammable logic in a single package. This new class of device opens exciing
possibilities for the embedded developer. This web site will guide you through the steps of learning about the board from
evaluation to full development. Here are some things you can do with this kit:

Play Interact with the board using a web-based interface
Learn Review technical information to quickly learn the fundamentals of SoC FPGA development.

Develop Download and install the development tools on your PC or workstation. Learn about daughter cards, open source
projects, and much more.

Start by getting familiar with the board:

Board Block Diagram and Schematic
SoC System Design

Board Layout

Switches and Push Buttons

LEDs

I/O Headers

The “Start” page provides hardware data of the DE10-Nano board, such as Circuit diagram,
Block diagram, and pin assignments of the peripherals.
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Board Block Diagram and Schematic
SoC System Design
SoC Device Configuration:

FPGA Hardware
= 32-bit FFT engine
= HDM| video pipeline
= GPIO for LEDs, switches & buttons
= VO routing for Arduino header (digital
1D, serial 110, AD converter)

HPS /O

= 32-bit DDR2 SDRAM

= 1010001000 Ethernet port

- USB 2.0 OTG port

= 5D Card IiF

= UART to USE for stdio

= 3PIC for LEDs & push buttons

= UART, [2C, GPIO & 5P| for Arduino
header and AD converter

Embedded Software:

O8: Linux
» Kemnel v4.1.33 LTSI
= Angstrom 2015.12

Board Layout
Switches and Push Buttons
LEDs

I/0 Headers

Arduing
Header

Analog to
Digital
Capvarter

FPGA HP5
FFT Acceleration
Engine cr CPUL
Mean /FPU Meon/FFY
L1 enche L1 eache
HOMI Video -
Pipeline | E LZ Cacha

/O Routing

&

LIART te LISB

4. Enter the “Play” page, users can interact with the board in this page. For example, control the
LEDs lights (turning lights on and off).

DE10-Nano Kit

Play with interactive applications included on the SD Card.

Start

Learn Develop

Blink The LEDs

Fast Fourier Transform Acceleration

DE10-Nano
Getting Started Guide
May 29, 2019

32

www.terasic.com.tw



http://www.terasic.com.tw/
http://www.terasic.com.tw/

asicC

www.terasic.com

5. The “Learn” page contains the related documents and tools of SoC FPGA.

DE10-Nano Kit st | py [ oo

Developing software for Intel SoC FPGA devices iz similar to developing for ether embedded processors in terms of the tool chain
used, development flow, and software ecosystem available.

The FPGA portion of the device can be considerad much like an embedded RAM in that it needs to be loaded before it can be
used. That process is called "configuring” the FPGA. Many hardware blocks configured in the FPGA have traditional stafus and
confrol registers making them appear as memory-mapped peripherals which can be controlled by software running on the
processor.

Fundamentals of SoCs

Intel SoC FPGAs are unique in that the FPGA poriion of the device can be customized by adding hardware funciions. Imagine
for example a device with muliiple copies of a peripheral (e.g. 20 UARTs). custom peripheral set (e.g. 3 UARTs, 50 GPIO, 3
Ethemet, & PVWM), application specific hardware accelerators (e.9. FIR, FFT, image processing), or some combinafion thereof.

Far the embedded software dewveloper this means the following:

1. Soffware can cenfigure, and re-configure, the FPGA hardware at run time {e.g. change the peripheral sef).

2. Custom hardware in the FPGA can be accessed as memory-mapped peripherals by the processor.

3. Software support for FPGA hardware must be provided in the board support package.

4_ Device tree overlays can be applied or removed dynamically at run fime to update software support for FPGA peripherals.

The seclions below cover some of the key topics for SoC FPGA software development:

CPU Boot HW/SW Handoff Configuring the FPGA | Accessing FFGA HW

CPU Boot Flow

A typical boot flow includes the following stages:

| Boot
| BootHOM.—i- Preloader =¥ Tistar =* 0S/RTOS

* BoofROM
* Preloader
* Boof Loader

* 0% orRTOS

The boot process always begins with the BootROM and proceeds to the Preloader and (typically) a boot loader, OS,
and application software.

6. The “Develop” page provides users the download location for the DE10-Nano software.

DE10-Nano Kit S N

Install Downlead and install development teols on your PC.

Next Steps Explore example designs, "hands-on” labs, and technical articles developed for this board.

Design Download new SD Card images.
Files Access the software and FPGA source code used to create the reference design that runs on this
board

After playing with the board tell us what you think so we can make the next release even better.

Install
Next Steps

Design Files
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6.4 Enable/Disable USB Gadget

Use can use the above features only when the USB Gadget function is enabled in the Xfce Desktop.
When the USB gadget is enabled, the DE10-Nano acts as a USB storage after it is connected to a
host PC.If it is unusable, please follow below steps to check if the USB Gadget is disabled:

1. Boot up the DE10-Nano with the Xfce Desktop.

2. Execute the USB_Gadget icon on the desktop.

3. Check if the USB Gadget is Enable.

4. Note that, any modified setting will be applied after the system is reboot.

ﬁ Applications |71 USB Gadget | --- 02:56 H root

cam
del10-nano

USB Gadget

1. When USB gadget is enabled, the DE10-nano can work as an USB storage
when it is connected to a Host PC. However, user's usb devices are required to
plug into de10-nano after de10-nano linux boots. Otherwise, the usb devices
will not be detected by the system.

2. When USB gadget is disabled, an external USB device can be detected
upon connecting to DE10-Nano before or after Linux boots up on DE10-Nano.

Note: The system needs to reboot before the modified setting is applied to the
system.

‘e Enable | Disable

Current | | appy ||

EEE® O
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Contact Terasic

Additional Information

Users can refer to the following table for technical support and more information of Terasic and our

product:
Contact Contact Address
Method
Technical Support Email support@terasic.com
Website www.terasic.com
Address 9F., N0.176, Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, 30070. Taiwan, 30070
Training Opportunity Website http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=200
Product Information Website http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=13&List=Simple

Revision History

Date \Version Changes
2017.01 V1.0 First Version
2017.02 vV1.0.1 Update SD card download link
2017.03 V1.1 Change Default Linux image to Xfce desktop
2019.04 V1.2 Modify software download link
2019.05 V1.3 Delete step 2 in section 2.4
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