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Chapter 1
DEO-Nano-SoC
Development Kit

The DEO-NanoSoC Development Kit presents a robust hardware design platform built around the
Altera Systemon-Chip (SoQ FPGA, which combines the latedtialcore CortexA9 embedded
cores with industnfeading programmable logic for ultimate design flexibility. Users can now
leverage the power of tremendousconfigurability paired witha high-performance, lowpower
processor sy sihtegratsanMRM-msed a pr&es€or system (HPS) consisting of
processor,peripherals and memory interfaces tied seamlessly with the FPGA fabric using a
high-bandwidth interconnect backbone. Th&0-NanaSoC development boaré equipped with
high-speed DDR3 memorgnalog todigital capabilities, Ethernet ngbrking, and much more that
promise many exciting applications.

The DEO-NanoSoC Development Kitcontains all the tooleeeded to use tHardin conjunction
with a computer that runs the Microsoft WindoXB or later.

In addition, DEO-NanoSoC Kit is also called AtlasSoC Kit in Altera's Rockboard.orgLinux
community Http://www.rocketboards.org/atles®g. The hardware of DEBlanoSoC Kit and
Atlas-SoC Kit are exactly the same, however, this community provides reiffe development
resouce from DEGNanoSoC Kit. The details of kit comints can be found in the Appeéxdhaper.
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1.1 Package Contents

Figure 1-1 showsa photograph of thBEO-Nano SoC package

©® DEO-Nano-SoC Board

® DEO-Nano-SoC Quick Start Guide
© Type A to Mini-B USB Cable x1

@ Type A to Micro-B USB Cable x1
@ Power DC Adapter (sv)

® 4GB microSD card (installed)

Figure 1-1 The DEO-Nano-SoC package contents

The DEO-Nanae SoC packagencludes:

The DEO-NanoSoC developmenboard

DEO-NanoSoC Quick Start Guide

USB @ableTypeA to Mini-B for FPGA programmingr UART control
USB cable Type A to Micr® for USBOTG connect to PC

5V/2A DC poweradapter

4GB microSD Card (Installed)

1.2 DEO-Nano-SoC System CD

The DEO-NanoSaC System CD contains athe documentsand supporting materia@ssociated
with DEO-NanoSoC, including the user manual, systemilder, reference designand device
datasheets. Usecan download thig/stem CD fom the link http://cdded-nanasoc.terasic.com
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1.3 Getting Help

Here are the addresses where you can get help if you encanyppgoblens:
Altera Corporation
101 Innovation Drivésan Jose, California, 95134 USA

Email: university@altera.com

Terasic Technologies
9F., N0.176, Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, 30070. Taiwan

Email: support@terasic.com

Tel.: +886-3-575-0880

Website de0-nanagsocterasiccom
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Chapter 2
Introduction of the
DEO-Nano-SoC Board

This chapteprovides an introduction tie features and design characteristics obtrerd

2.1 Layout and Components

Figure 2-1 andFigure 2-2 showsa photograph of the boarll depicts the layout of the board and
indicates the location of the connectors and key components.

B FPGA FPGA
Configuration
HPS Mode Swith  2x20 GPIO(FPGA) LTC 2x7 Header
B System

Arduino Header

USB PHY
USB OTG
(USB Micro-AB)
5V DC
Power Jack HPS_DDR3
Altera 28-nm UART to USB
Cyclone V FPGA (USB Mini-B)
with ARM Cortex-A9
UART-to-USB
USB Blaster I Controller
(USB Mini-B) G-Sensor
Clock Generator Ethemet PHY
HPS Gigabit Ethernet
MAX I
WARM_RST
Slide Switch x4 HPS User Button
HPS_RST
LED x8

2x5 ADC Header

: Button x2
2x20 GPIO(FPGA) HPS User LED =
Figure 2-1 DEO-Nano-SoC development board (top view)
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MicroSD Card
Socket

P DM AW e OGS e r

Figure 2-2 DEO-Nano-SoC development board (bottom view)

The DEO-NancSoC board has many features that allousersto implement a wide range of
designed circuits, from simple circuits to various multimedia projects.

The following hardware is provided on theard
A FPGA

Altera Cyclone® \BE5CSEMA4U23C6Ndevice

Serial mnfiguration devica EPCS

USB-Blasterll onboardfor programming; JTAGJlode

2 pushbuttors

4 dlide switches

8 greenuser LEDs

Three50MHz clock sourcefom theclock generator

Two 40-pin expanson header

OneArduino expansion headddno R3compatibility), can connect with Arduino shields.
One 10pin Analog input expansion headg@haredwith Arduino Analog input)
A/D converte, 4-wire SPI interface with FPGA
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A HPS (Hard Processor System)

925MIHz Dualcore ARV CortexA9 processor
1GB DDR3 SDRAM (32bit data bup

1 Gigabit Ethernet PHY with RJ45 connector
port USBOTG USB Micro-AB connector
Micro SD card socket

Accelerometer (12C interface + interrupt)
UART to USB USB Mini-B connector

Warm reset buttorand cold reset button

One user button and one user LED

LTC 2x7 expansion header

2.2 Block Diagram of the DEO-Nano-SoC Board

Figure 2-3 is the block diagram of théoard All the connections are establish#dough the
Cyclone V SoCFPGA deviceto provide maximum flexibility fo users Usess can configure the
FPGAto implement any system design.
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1V
0.75v
>
MSEL{4:0]
50MHz
50MHz
Z
tor 'osmHz
20z,

24MHz
24MHz

2x20 pin GPIO

2x20 pin GPIO

Digital

EPCS [ o
CLOCK
50MHz

-

USB Mini-B

CLOCK 25MHz
JTAG l
v 1

Arduino Header

2x5 Header

Analog

>
>

ADC g

5%
Cycl%cg, 3

5CSEMA4U23C6

FPGA HPS

—
U USB OTG
‘_%"’ nn (Micro-AB)
PN | GB DDR3 (2 chip, x32)
—

USB Mini-B

Giga
Ethernet

Accelerometer

[—>

LTC 2x7 Header

l
it._é BEEE Illmﬁms

Push Button x2  Slide Switch x4

Button

Figure 2-3 Block diagram of DEO-Nano-SoC

Detailed information aboutigure 2-3 are listed below.

FPGA Device

5

5

Cyclone V SoOGGCSEMA4U23C6NDevice
Dualcore ARM CortexA9 (HPS)
40K programmable logiclements
2,460Kbits embedded memory

5 fractional PLLs

2 hard memoryantrollers

Configuration and Debug

Serial mnfiguration devicé EPCSon FPGA
Onboard USBBIlaster Il Mini-B USB connector)
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Memory Device

1GB (2x256Mx16) DDR3 SDRAMon HPS
Micro SD card ecketon HPS

Communication

OneUSB 2.00TG (ULPI interface with USBMicro-AB connector)
UART to USB(USB Mini-B connector)
10/100/1000 Ethernet

Connectors

Two 40pin expansion &aders

Arduino expansion header

One 10pin ADC input feader

One LTC connectofone Serial Peripheral Interface (SPI) Master ,one 12C and one GPIO
interface )

ADC

12-Bit Resolution, 500Ksps Sampling Rate. SPI Interface.
8-Channel Analog Input. Input Range : OV ~ 4.096V.

Switches, Buttons, and Indicators

3 user KeyqdFPGA X2, HPS x2

4 user swithes(FPGA ¥4)

9 userLEDs (FPGA 8, HPS x1)

., 2 HPSresetittons (HPS_ESET_nand HPS_WARM_RST_n)

Sensors

5
5

5

G-Sensor on HPS

5

Power
., 5V DC input
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Chapter 3
Using the
DEO-Nano-SoC Board

This chapter provides an instruction to tiseboardand describes thgeripherals

3.1 Settings of FPGA Configuration Mode

Whenthe DE)-NancSoCboard is powerdon, the FPGA can be configured from EP@SHPS.

The MSEL[4:0] pins are used selectthe coffiguration schemdt is implementedasa 6pin DIP
switchSW10on the DB-NanoSoC board, as shown iigure 3-1.

Figure 3-1 DIP switch (SW10) setting of FPP x32 mode
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