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Content

� DE1 Package Content
� DE1 Major Component
� DE1 Daughter Board
� DE1 Board Tool – Control Panel
� DE1 Demo
� DE1 Development Tool
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DE1 Package Content



4

DE1 Board
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CD Content

� Altera CD
� Quartus II, Including SOPC Builder
� NIOS II EDS (Embedded Design Suite), including NIOS II IDE

� DE1 System CD
� Users Guide
� Schematic 
� Tutorial
� Example Source Code
� Component Data Sheet
� Software Tool: Control Panel
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IP for DE1

� http://university.altera.com/materials/unv-
ip-cores.html
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DE1 Board
Major Components

� Memory

� LED/7-SEG/BUTTON
� RS232

� PS2
� VGA

� SD Card
� Audio

� Expansion Header
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Memory

� EPCS: 4M Bits
� SRAM: 512K Bytes
� SDRAM: 8M Bytes
� Flash: 4M Bytes
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EPCS

� Non-Volatile Memory

� Serial Configuration Device
� Store Configuration Data For FPGA

� DE1 Boot, EPCS� FPGA
� In DE1

� EPCS4, Size = 4M bits
� Pin Assignment Is Not Necessary
� IP Available in Quartus II
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SRAM

� Volatile Memory
� Expensive, Easy to Control
� Store Data or Nios II Program
� In DE1

� Size: 512K Bytes

� Data Bus to FPGA: 16 bits
� IP available in DE1 System CD
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SDRAM

� Volatile Memory
� Low-Cost, Hard to Control
� Store Data or Nios II Program
� In DE1

� Size: 8M Bytes
� Data Bus to FPGA: 16 bits
� IP available in Quartus II
� Clock phase shift required between SDRAM and 

Controller
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Flash

� Non-Volatile Memory
� Store Data or Nios II Program
� In DE1

� Size: 4M Bytes

� Data Bus to FPGA: 8 bits
� IP available in Quartus II 
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LED/7-SEG/BUTTON/SWITCH

� 8 x Green LED
� 10 x Red LED
� 4 x 7-SEG
� 4 x Denounced Push Button
� 10 x Toggle Switch
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RS232

� RS232 Transceiver 
Included

� 2-Pins RX/TX

� No RTS/CTS
� IP Available, Max 

Baud rate 115200
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PS2

PS2��

� Connect to FPGA
� 2-Pins DAT/CLK
� Mouse/Keyboard
� IP Available
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VGA

� Red

� Green

� Blue

� H/V Sync

� Connect to FPGA

� 14-Pins
� VSYN/HSYN
� RGB Data,12 Bits 

Per Pixel

� Refer VGA Timing
� IP Available



17

SDCARD

1-bits SD��
SPI��

� Connect to FPGA
� 4-pins

� CLK, CMD, DAT, 
DAT3

� 1-bit SD mode
� SPI Mode

� IP Available
� File System, refer to 

DE2-70
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Audio

Control:
I2C ��

Audio Format:
I2S��

Left Justified��
Right Justified��

DSP��

Master/Slave

� Audio Codec Chip Included
� 8-pins

� Control x 2 (I2C)
� Audio Data x 6

� Audio Chip Configure
� Mic-In/Line-In/Line-Out
� Audio Volume
� Audio Sample Rate
� Audio Data Bits
� Audio Format
� Master/Slave

� IP Available
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Expansion Header

� Header x 2
� Each Header, 

40-Pins
� 3.3V, GND
� 5.0V, GND

� IO Pin x 36
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Daughter Boards
� D5M
� DC2
� 4.3” LTM
� 3.6” LCM
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D5M
� Micron 5 Mega Pixel CMOS 

Sensor
� Data Format: RGB Bayer Pattern 

Format
� Max Resolution is 2592 x 1944 

pixels
� Frame Rate: 15 FPS @ Max 

Resolution.
� Source Coded Included
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DC2
� 1.3 Mega Pixel CMOS Sensor

� Data Format: RGB Bayer Pattern 
Format

� Max Resolution is 1280 x 960 
pixels

� Frame Rate: 15 FPS @ Max 
Resolution

� Source Coded Included
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4.3” LTM

� Color LCD Touch Panel
� LCD Size: 4.3 inches
� Display Resolution is  

800x480 at Max.
� ADC (Touch Panel) 

Resolution is 12-bits
� Source Coded Included
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3.6” LCM

� Color LCD
� LCD Size: 3.6 inches
� LCD Display Resolution is 

320x240 at Max.
� Source Coded Included



25

Board Tool
Control Panel
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Block of Control Panel
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PS2 & LED
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SDRAM
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FLASH
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VGA



31

Demo
� Music Synthesizer
� Karaoke Machine
� SD Card Music Player 
� Digital Camera
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Music Synthesizer
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Karaoke Machine
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SD Card Music Player
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Digital Camera
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Development Tool
� Quartus II + SOPC Builder
� NIOS II IDE
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Development Flow

Quartus II

SOPC Builder

Add Processor

Add Controllers

Component Connect

Code Generate

New Project (.qpf)

Top Design (.v)

Pin Assignment (.qsf)

Compile (.sof)

NIOS II IDE

New Project

DE1
Board

.PTF
System
Description

Execute Code (.elf)

Project Configure

Compile/Linker

HAL & system.h

Coding (.c/.cpp)

Software Development

Hardware Development

SOC (.v)
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Quartus II

� A Complete FPGA Development Tool
� Design
� Compilation
� Timing Analysis
� EDA Simulation
� Programming/Configuration
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SOPC Builder (Inside Quartus II)

� SOPC: System On a Programmable Chip
� Graphic User Interface
� Build System in minutes
� NIOS II 32-bits CPU IP Included
� IP for DE1
� Generate Hardware Code automatically
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SOPC Builder UI

IP

SOC

Generate Code
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NIOS II IDE

� Windows User Interface
� Auto. Generate Driver
� C/C++ Editor/Compiler/Linker/Loader
� Debug

� Break Points

� C/C++ Source Level Trace
� Variable Inspect
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NIOS II User Interface

Project 
Management

Editor

Debug Run

outline

Console

UI Switch
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Software Support

� OS
� None (single-thread)
� MicroC/OS-II

� Software Component
� Standard C Library
� TCP/IP Stack
� Zip Read-Only File System
� Host Based File System
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NIOS II System

SOPC 
Generated

NIOS II IDE 
Generated

User 
Generated
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�O�J�P�T�!�J�J�!�T�z�t�u�f�n�!�C�p�p�u�!�T�f�r�v�f�o�d�f

CRT0.SCRT0.S

alt_mainalt_main

alt_sys_initalt_sys_init

main()main()

Initialise caches, BSS, stack pointer, 
global pointer

Initialize interrupt system and setup call 
to main

Initialize HAL devices

Application Code

RESET
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Hello Program

#include <stdio.h>

int main()
{

printf("Hello from Nios II!\n");

return 0;
}
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Thank You


