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Chapter 1

Introduction

The DE10-Lite presents a robust hardware design platform built around the Altera MAX 10 FPGA.
The MAX 10 FPGA s well equipped to provide cost effective, singl@p solutions in control
plane or data path applications and indutading programmable logic for ultimate design
flexibility. With  MAX 10 FPGA, you can get lower power consumption / cost and higher
performance. When you need highlume applications, including protocol bridging, motor control
drive, analog to digital conversion, image processing, and handheld dewieddAX 10 Lite
FPGAIs your best choice

The DE10GLite development board includes hamte such as ehoard USB Blaster, -axis
accelerometer, video capabilities and much more. By leveraging all of these capabilities, the
DE10Q-Lite is the perfect solution for showcasing, evaluating, and prototyping the true potential of
the AlteraMAX 10 FPGA.

The DE10Lite contains all components needed to use the board in conjunction with a computer
that runs th&Vin 7/Win 10 64-bit versionor later.

1.1 Package Contents

Figure 1-1 shows a photograph of ti¥E10-Lite package

@ The DE10-Lite board
@ Type AMale to Type B Male USB Cable

Figure 1-1 The DE10-Lite package contents
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The DE10-Lite packagencludes:

1 TheDE10-Lite board
1 Type A Male to Type B Male USBable

1.2 DE10-Lite System CD

The DE10-Lite System CD contasithe documentation and supporting materials, including the
User ManualControl PanelSystem Builder, reference designs and device datasheets.

User can download this System Qibrh the welihttp://DE10-Lite.terasic.can/cd).

1.3 Layout and Components

This sectionpresents the features and design characteristics of the board

A photograph of the board shown inFigure 1-2 andFigure 1-3. It depicts the layout of the board
and indicates the location of the connectors and key components.

2x20 Altera MAX 10
GPIO 10M50DAF484C7G

4-bit Resistor VCGA

Accelerometer

Arduino
Connector
S5V Power _ NP SEEEE T e Eaha
USB-Blaster
64MB SDRAM
Button x2
S5V/CND - Iwitygd =Sepicise S ~ Y t<r L1 IEIN
2-Pin Header L
R 1 £ ' '. 3 ":4[:@[ =l “: fi:] ".': LED x10
7-Segment s &l lnll |I I | I. | I| ;
Display x6 | ""7 : - v | !n!l 411 l ! ! !n ’u Switch x10
Figure 1-2 Development Board (top view)
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Figure 1-3 Development Board (bottom view)

This board has many features that allogersto implement a wide range of designed circuits, from
simple circuits to various multimedia projects.

The following hardwarareprovided on the board:

FPGA Device

MAX 10 10M50DAF484C7G Device

Integrated dual ADCs, each ADC supports 1 dedicated anglagand 8 dual function pins
50K programmable logic elements

1,638 Kbis MOK Memory

5,888 Kbits user flash memory

144 18 x18 Multiplier

4 PLLs

Programming and Configuration

= =4 =4 -4 -4 -4

1 On-Board USB Blasterormaltype BUSB connector)
Memory Device

T 64MB SDRAM, x16 bits data bus
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Connectors

1 2x20 GPIO Header
1 Arduino Uno R3 Connector, including six ADC channels.

Display

1 4-bit resistornetwork DACfor VGA (With 15-pin high-density Dsub connector
Switches, Buttonsand LEDs

1 10LEDs

1 10 SlideSwitches

1 2 Push Buttonsvith Debounced
1 Six 7-Segments

Power

1 5V DC inputfrom USB or external power connector.

1.4 Block Diagram of the Board

Figure 1-4 gives the block diagram of the board. To provide maximum flexibility for the user, all
connections are made through MAX 10 FPGA device. Thus, the user can configine FPGA to
implementany systentdesign

USB Blaster

FPGA
x3

P —
el e MAX & 70
J ]  SDRAMGAMB (16bits)

} 1 0M50 DAF484 ‘X_B’ Accelerometer
Arduino Header x14 Resis(ors h E

VGA (4 bit)

pEMIN ccoocccoucc 0000000
Debounced g ccccccccuccocccocooo
GPIO

x48 x10 “x10 X2
‘5" L-" E" B J E} PUE:BUE\JXZ
7-Segment Display x6
YYVVIVIVVYVVVIVY 4 4
REERSERERFEIT R LT

Slide Switch x10

Figure 1-4 Board Block Diagram
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1.5 Getting Help

Here are the addresses where you can get help if you encaonyppgoblem:

9 Terasic Inc.

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

Email: support@terasic.com

Tel.: +886-3-5750-880

Web: http://DE1GLite.terasic.com
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Chapter 2

Control Pane/

The DE10-Lite board comes with a Control Panel program that allows users to access various
components on the board from a host computer. The host computer communicates with the board
through a USB connection. The program can be used tq \tedffunctionality of components on

the board or be used as a debug tool while devel@ig&TL code.

This chapter first presents some basic functions of the Control Panel, then describes its structure in
theblock diagram form, and finally describes dapabilities.

2.1 Control Panel Setup

The Control Panel Software Utility is located in tlirectory i To/€b at r o linPtken e | ©
DE10-Lite System CD It's free of installation, just copy the whole folder to ybostcomputer
and launch the control panel byxecutingheA DE1 0 _Li t e_Contr ol Panel . exe

Specific controlcircuits should be downloaded to your FPGA board before the control panel can
request it to perform required tasks. The program will call Quadttime tools to download the
controlcircuit to the FPGA board throughe USB-Blaster[USB-0] connection.

To activate the Control Panel, perform the following steps:

1. Make sure QuartuBrime16.0 or a latewversionis installed successfully on your PC.

2. Connect the USB cable provided to the USBster port

3. Download bin32folder from link http://mail.terasic.com.cn/~wyzhou/bin32.zjpunzip and

copy the bin32 folder to the <Path to Quartus Prime installaijpartus folder (for emple:
CintelFPGA16.0quartus).

Note: DE10_Lite ControlPaisatreatedto supportworkingwith 32bit OS Howeverjt doesnot s
upportthe 32bit OSin the QuartusPrimel5.1 or later.

4. Start the executabIBE10_Lite ControlPanel.exen the host compar. The Control Panel user
interface shown irigure 2-1 will appear.
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5. The DE10_Lite_ControlPanel.sof bit stream is loaded automatically as soon as the
DE10_Lite ControlPanel.exas launched.

6. In caseof a disconneabn, click on CONNECT wheréhe .sof will be rdoaded onto the board.
Please note that the Control Panel will occupy the USB port until you close that port; yo
u cannot use Quartus Il to download a configuration file into the FPGA until the USB po

rt is closed.

7. The Control Panelsinow ready to usexperiencdt by setting the ON/OFF status for some
LEDs and observing the result on fDE10-Lite board.

Figure 2-1 The DE10-Lite Control Panel

The concept of th®EL0-Lite Control Panel is illustrated iRigure 2-2. T h e A CQircuitdor a lh a t
performs the control functions isnplemented in the FPGA board. It communisateith the
Control Panel window, which is active on the host computer, via the USB Blaster link. The
graphical interface is used s&ndcommands to the contraircuit. It handles althe requests and
performs data transfers between the computettaidE10-Lite board.

asiC DE16Lite 9 www.terasic.com
User Manual June 5, 2020

www.terasic.com


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

7-SEG Display

— VGA

USB Blaster Control
Circuit

Button/
SW|tch

' B _

Figure 2-2 The DE10-Lite Control Panel concept

The DE10-Lite Control Panel can be used to light up LEDs, change the values displayed on the
7-segment, monitor buttons/switches stanesd/write theSDRAM Memory, output VGA color
pattern to VGA monitorThe feature ofeading/writinga word or an entire filecom/to the Memory

allows the user to develop multimedia applications without worrying about how to build a Memory
Programmer.

2.2 Controlling the LEDs, 7-segment Displays

A simple function the Control Panel is capable of is the modification of settings forsthgement
LED displays.

Choosing thé.ED tab leads/outo the window inFigure 2-3. Here, you can directly turthe LEDs
on or off individually orby clickingA Li ght Al 1 6 or AUnlight AIIl 0.

asiC DE16Lite 10 www.terasic.com
User Manual June 5, 2020

www.terasic.com


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

AT l\ I ‘

ITRTE T ] S -

p—
LED | Memory ’
{ )\ )
—q
7-SEG | Accelerometer
(-
Switches ‘ \ VGA
Y __ P
DISCONNECT.
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Figure 2-3 Controlling LEDs

Choosng the7-SEGtab leadsyou to the windowshownin Figure 2-4. From the windowdirectly
use thdeft-right arrows tocontrolthe 7-SEG patterns on thBE10-Lite board which are updated
immediately Note that the dots of theSEGs are not enabled tre DE10-Lite board

A 'l l\ I ‘

unnnhn»u;

Y ’

7-SEG | Accelerometer
Switches ‘ | VGA |
L A | mm o e e ey e

>

Figure 2-4 Controlling 7-SEG display
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The ability to set arbitrary values into simple display devices is not needed in typical design
activities. However, it gives users a simple mechanism for verifying that these devices are
functioning correctly in case a malfunction is suspected. Thughitoe used for troubleshooting
purposes.

2.3 Switches and Push-buttons

Choosing theSwitchestab leadsyou to the window inFigure 2-5. The function is dsigned to
monitor the status dflide switches angbushbuttonsin real time and show the status in a graphical
user interface. It can be used to verify the functionality oklide switches angbushkbuttons.

‘ Accelerometer

DDUUUUUUUU

SW9 SW8 SW7 SW6 SWS5 SW4 SW3 SW2 SW1 SWO0
M Honitor Switches and Pushbuttons

Figure 2-5 Monitoring switches and buttons

The ability to check the status plishbutton and slideswitch is not needed in typical design
activities.However, it provides users a simple mechanism to verify if the buttons and svéatehes
functioning correctly. Thus, it can be used for troubleshooting purposes.

2.4 SDRAM Controller and Programmer

The Control Panel can hesed towrite/readdatato/fromthe DRAM chips on thddDE10-Lite board.
As shown belowwe will describe how th€ DRAM may be accessed; Click on the Memory tab and
sel BDRAMON t o r eac h Figuee6.wi ndow i n
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Figure 2-6 Accessing the SDRAM

A 8-bit word can be written into th8DRAM by entering the address of the desired location,
specifying the data tbe written, and pressing the Write butt@ontents of the location can be read
by presaing the Read buttorkigure 2-6 depicts the result of writing thieexadecimalvalue AB

into hexadecimaloffset addres€00, followed by reading theame location.

The Sequential Write function of the Control Panel is used to write the contents of a file into the
SDRAM as follows:

1. Specify thehexadecimalstarting address in the Address box.

2. Specify thehexadecimalnumber of bytes to bewritten in the Length box. If the ent
ire file is to be loaded, then a checkmark may be placed in the File Length box instead
of giving the number of bytes.

3. To initiate the writingprocess, click on the Write a File to Memory button.

4. When the ControlPanel responds with the standard Windows dialog box asking for t
he source file, specify the desired file location in the usual manner.

The Control Panel also supports loading files with a .hex extension. Files with a .hex extension are
ASCII text files tha specify memory values using ASCII characters to represent hexadecimal
values. Foexample, a file containing the line

0123456789ABCDEF
DE16Lite 13 www.terasic.com
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