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Oriental Institute of Technology and Altera International Limited
Joint EDA/SOPC Lab

The objectives of the Jomt EDASSOPC Lab ars:

1) Develop and suppert EDA/SOPC technelogy education n Orental Instinate of Teckmelogy
2} Support talent development of EDA/SOPC technelogy expertise in Oriental Institute of
Technology

In setting up this Jomt EDASOPC Lab, Altera agrees to donate the following development tools,
software and IP Cores, which are exclusively govemned by the applicable standard license
agreements:

Category Description Cianhity
Dlazign Software Crzrres 1T (FLOATRC) 0
Tz IT (SOPC Builder Inculded ) 40
Devalopment Tools DEP Bualder &0
CH Compiler a0
MegaCora Video and Iags Processing Suite .
(Color Space Converter Included) 50
Memory Controller DDE SDEAM Contoller 50
MegaCora -
DDE SDEAM High Parformance 50
Controllar -
DDE2 SDEAM Controller &0
DDE SDEAM High Parformance 0
Comtrollar -
(QDEIL SEAM Controllar 0
FIDEAMII Controllar 0
Inferfaces MezaCore  32-but PCT Bus Baster’ Target mterface 10
SenallateII 10
Triple Spead Ethermet 10
Video Intarface - ASI 10
Video Interface - 5D 10
S1guzl Processmg FIE Compiler 30
MegaCora WO Compaler 10
Feed-Solomen Encedsr 10
Feed-Solomon Decader 10
Viterbi High Spead Decoder 10
Viterbi Lowr-Speed Decoder 10
FFT/IFFT a0

CIC 10




DE2-70 Z AT &R 6

Altera DE2-70 i ZBAATT KTFEH%& T HE =& 70, 000 MZHHICH Altera Cyclone®
I 2C70 FISH RSN, FE5e47kZ8 T Altera DE2 AT EEEMZHA. fhfE K
W9 26 S5 N FH B2 VI 0 o IR TT R B3 B 2 AR = S D g, AMUE T K & B sl 56 = 11 Bt
FHLEEIE, WSS TS TR AT RGN T H, Altera S4B 2 AR TT & F

5 P HEIIL R 1) S 56 R BOM R 25 Pt B4
7= b A
Altera DE2-70 i 22 BATT K G H-AMEH 5 /= Dhse, & Zmikiitiz i b, AR S
BTE, BIZ R 2 AT H , 8 # R S SE .

FPGA
o Cyclone IT 2C70 FPGA
= 70,000 LEs (Z#HI0)
W
o  SDRAM
= 2/ 32-Mbyte SDRAM
o SRAM
= 1/ 2-Mbyte SRAM
o Flash memory
= 8-Mbyte Flash W%
o SD card socket
= SFFSPT LLJ% SD 1-bit PiAFSD Card iHUBER
Fm

o W USB Blaster Hil%
= N4 USB Blaster {fiHT FPAG F&/7 T &k ads il
= HHEFOJTAG 5 AS AE
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Altera FPoIfic'H 2%
=  Altera EPCS16 /%% EEPROM
Tl 5 S %
= AN
WENFF K
=18 MNEBIIFR
AHLFTH
= 9 MGG LEDs
= 18 AM4L{A LEDs
= 8 BRI
= 16 x 2 LCD Hifh
fEsE 0
= 10/100MHz LUK 4845 il 3 A4z 3k
= IrDA YRR
= 1S SMA 3k
USB F1H
= USB E/MFihlas
= Type A Fl Type B M43k
Clock #i A
= 50MHz JEi¥%4%
= 28.63MHz JEisae
TV A
=2 A TV ISR R
= 24 TV S R
VGA #ir
= 3A4MO0-bit EE DAC CBUFHiliti)
Audio FINSHiH
= 24-bit CD SREGHIA . i 522 v R B3k
ARIESS
= 4] RS-232 WSk
4] PS/2iMTHEk
P A0 HE I Aol
= 72 AN T1/0 BEHILL R8N Ha R S B B
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DE2-70 CD-ROM F#fitgh
http://www. terasic. com/downloads/cd-rom/de2-70/

Document
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DE2-70 User manual 2009-11-06 !
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http://www.terasic.com.cn/attachment/archive/231/image/Layout_800.jpg
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http://www.terasic.com.cn/attachment/archive/231/DE2_70_User_manual_v108.pdf
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http://www.terasic.com.cn/attachment/archive/231/image/DE2-70_Video_Utility_800.jpg
http://www.terasic.com.cn/cgi-bin/page/archive.pl?Language=China&CategoryNo=&No=330
http://www.terasic.com.cn/cgi-bin/page/archive.pl?Language=China&CategoryNo=&No=330

e Altera DE2-70HR

e —Ji DE2-70 ZZiMIK CD

e Altera Quartus II DVD with Nios II — Version 7.2 (GkA1fnzh3eatiiinft&a i Fix—Lit
FRHI, PEIE1ES % ALTERA RY)

o ZFJL¥% Adapter DC 12V/2A (SEHUHEL)

e 1 % USB Cable

o 6 MiERME

o 2 % cable £ (—4—H)

o 2 NEIHE

Altera DE4 Development and Education Board



The DE4 Development Board provides the ideal hardware platform for system designs that demand
high-performance, serial connectivity, and advanced memory interfacing. Developed specifically
to address the rapidly evolving requirements in many end markets for greater bandwidth, improved
jitter performance, and lower power consumption. The DE4 is powered by the Stratix® IV GX device
and supported by industry-standard peripherals, connectors and interfaces that offer a rich set
of features that is suitable for a wide range of compute—intensive applications. The evaluation
of transceiver performance for jitter, protocol compliance, and equalization on the DE4, exceeded
the Stratix IV GX performance standard with transceivers operating at 10 Gbps on SATA and HSMC
interfaces!

The advantages of the Stratix® IV GX FPGA platform with embedded transceivers has allowed the
DE4 to fully compliant with version 2.0 of the PCI Express standard in addition to serial ATA
(SATA) interfaces making it possible to leverage the integration option for storage applications.
The DE4 delivers fully tested and supported connectivity targeted reference design that integrates
built—in blocks for PCI Express, SATA transceivers, and Gigabit Ethernet protocol. Situated on
the DE4 also includes two DDR2 SO-DIMM socket supporting maximum capacity of 8-Gbyte of volatile
memory for user applications which are capable running at 400 MHz clock rate.

The DE4 is supported by multiple targeted reference designs and two High—Speed Mezzanine Card
(HSMC) connectors that allow scaling and customization with mezzanine daughter cards. For
large—scale ASIC prototype development, it can be established by a cable connecting to multiple
DE4/FPGA boards through the HSMC connectors.

The board features the following major component blocks:

FPGA Devices

EP4SGX230

e 228,000 logic elements (LEs)

. 17, 133K total memory Kbits

e 1,288 18x18-bit multipliers blocks

e 2 PCI Express hard IP blocks

e 744 user 1/0s

e 8 phase locked loops (PLLs)
EP4SGX530

e 531,200 logic elements (LEs)

e 27,376K total memory Kbits



. 1,024 18x18-bit multipliers blocks
e 4 PCI Express hard IP Blocks

e 744 user 1/0s

e 8 phase locked loops (PLLs)

FPGA Configuration

. JTAG and Fast Passive Parallel (FPP) configuration
e On-board USB Blaster

Memory Devices

e 64 MB Flash with a 16-bit data bus
e 2 MB ZBT SSRAM
e 12C EEPROM

Two DDR2 SO-DIMM Sockets

e 400 MHz clock rate
e Maximum theoretical bandwidth of over 102 Gbps
e Up to 8Gbyte capacity in total

SD Card Socket
e Provides SPI and 4-bit SD mode for SD Card access

Buttons, Switches and LEDs

e 4 push-buttons

e 4 slide switches

e 8 LEDs

e 8-position DIP switch

Two Seven Segments

e Two independent seven segments
On—Board Clocks

e 3 Programmable PLLs configured via FPGA
e o HSMA, HSMB transceiver clock source

e 0 SATA reference clock

e o FPGA LVDS clock input

e  50MHz/100MHz oscillator

SMA Connectors

e 2 SMA connector for external transceiver clock input
e 4 SMA connector for LVDS clock input/output
e 2 SMA connectors for clock output

e 1 SMA connector for external clock input
Four Serial ATA Ports

e Support SATA 3.0 standard 6Gbps signaling rate

e Two host and two device ports



Four Gigabit Ethernet Ports
) Integrated 1.25 GHz SERDES
PCI Express x8 Edge Connector

e Support connection speed of Genl at 2.5Gbps/lane to Gen2 at 5.0Gbps/lane
e (Connection established with PC motherboard with x8 or x16 PCI Express slot

Two 172—pins High Speed Mezzanine Card (HSMC)

e 2 female—HSMC connectors

e 1I/0 voltage 2.5V

e Total of 12 high—speed transceivers at 8.5 Ghps
e Total of 38 LVDS pair at 1.6 Gbps

Two 40-pin Expansion Headers

e 72 FPGA 1/0 pins, as well as 4 power and ground lines, are brought out to two 40-pin
expansion connectors
e  40-pin header is designed to accept a standard 40—pin ribbon cable used for IDE hard drives
e TI/0 voltage 3.0V

USB Host/Slave Controller

e Complies fully with Universal Serial Bus Specification Rev. 2.0

e Support data transfer at high—speed, full-speed, and low-speed

e  Support both USB host and device

e Three USB ports (one type mini-AB for host/device and two type A for host)
e  Support Programmed I/0 (PIO) and Direct Memory Access (DMA)

e DC input 12V and 3.3V
e PCI Express edge connector power
e Support PCI Express external standard power source

e On—Board power measurement circuitry

Block Diagram
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Transcaiver link

4GB
DDR2 SODIMM

X1i6
y GPIO

HSMC

<«
D

‘X'!.

-

4GB
DDR2 SODIMM

e Size: 142.46%278. 64 mm

Download

DE4 System Builder oo
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Version
Size (KB)
Date Added
Download

DE4 User manual - - - -

DE4 Tools

DE4 Control Panel - allows users to access various components on the DE4 board from a host
computer.

DE4 Control Panel

THE “;sz' STRATIX 'V FPEd S0A~D

'l}

DE4 System Builder - a powerful tool comes with the DE4 board. This tool will allow users to
create a Quartus II project file on their custom design for the DE4 board. The top—level design
file, pin assignments, and I/0 standard settings for the DE4 board will be generated automatically

by the DE4 System Builder. In addition, through the HSMC connectors you can select various daughter



cards in conjunction with the DE4 using the DE4 System Builder.

DE4 System Builder

Terasic - DE4 Sysiem Buildor ¥ 1.0.0

JALTERON
UNIVERSITY '""mE
e AR =

Systern Configurations

Projact Name: DE4

tozd Type

=

DEM - 5M Fresd Camera

ECLOCK 1 Slide Switch = 4
HFLEDx & FISEGT® 2
[= Button = 4 FIDIP Switch x 8
CIEMA = Tamparatsne
FEUSE OTG ] Power Measurerneant
B Fan Conitrol ESDCARD
= Flzsh (B4MB) & EEPROM
FSSRAM (2MB) =] Etherniet x 4
Frogrmmetie PLL E Frogrammable PLL CIFCle
HSMA_REFCLK:(100  [»|MHZ || oo coniMM CIDDR2 SODIMM_2
HSMB_REFCLK: (3125 [¥|MHZ | OsatsHosto [ Sata Host 1
PLL_CLEINISATA_REFCLE: 626 _'*'_] MHZ O 5ata Device O O Sata Davice 1
GPID Expansion HEMC Expansion
GPIO-0 Header HSMC-A (Transceiver x 4)

SFP - FarmeFactor Pluggable

Prafoc Harme: Prefoc Name

GPIO-1 Header

HSMC-E (Transcaivar ¥ 8)

LTM-43"LCOand Touch ] @ SDI - SDIMDAG v] Q
Frefic Name: : Frefis Name
Defautt Sal'ting[ | Load Setting. .. | | Sava Setting.. | | Generate. ] I Exit ]

The generated Quartus II project files include the following:
Quartus II Project File (.qgpf)

Quartus II Setting File (.gsf)

Top—Level Design File (.v)

External PLL Contorller (.v)

Synopsis Design Constraints file (. sdc)

Pin Assignment Document (.htm)

DE4 Demonstrations

Reference Designs

USB Host/Device

e [Ethernet

- Simple Socket Server



e PCIe Simple I/0 Control
e Power Measurement

e  SATA Loopback

e HSMC Loopback

e SD Card reader

e PLL IP Configuration

e DDR2 SDRAM

The DE4 package includes:

[ 1]
i
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O |
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) 0= Devslopment Boam @ #5mc debug boar
B Porwer supiy (25009 B THDE-HTG

) Anera Compasie Design Swte ovD () DE4 Duick 513 Guite
0 06 Drmbpment K CO-ROM (D) HEMC aptach sdagter x

D) A powar Cor AP s w0 50 cand adapter

D 206 50 care D) CE s cabia

) Tyoe-a8 USE cable B Foie power catie
ﬂﬁuw;mw plar packacs '@'EIM'H!'.'SJI!H Etharmet Cable
D) USE catie [AFMNAUSE) D saTi cabies x 2

D 156 DDR2 SO-DIMM modue

4.3 I~ LCD flilf i iR &4



The 4. 3” Ultra—high Resolution LCD Touch Panel Development Kit provides users a 800x480 full-color
high—quality LCD Touch Panel with complete reference designs and source code allowing users to
develop applications by a touch panel on the Altera DE3/DE2-70/DE2/DE1/DEQ board and Altera
Cyclone II Starter Kit
RN 4.3 SEN Y LCD MREIIAREN: — M fllh X R HE & MG 7 R A SR S ok B TR R A
PR (Verilog)

o SEHEAIRE B AGHE K G AR A AR S 25 BT T AT IR R A QD

o 4.3 BENHUT LCD fubil if B4R T

e 5 Altera DE2-70/DE2/DE1/Cyclone II Starter board Z ER#L

e Size: 12787 mm

WAL AL LT BHE KB E R E S ot R P



C PIZ1 PICZ PIC3
" 3 L

v

Control the photo viewear
by wour fimgertips

AEMFEH T Altera DE3/DE2-70/DE2/DE1/DE0/Cyclone II Starter Boards

AL
e One 4.3” LCD Touch Panel Package

e One System CD

500 J7 R B PR SR



AEH AN RAR A A AR FPGA P& EJT R F 7 i s AL il 2T AR B,
AOHE T Verilog WS IR EMBECE BT, LURCREARHUBL BRI Hrm i 5. BMP/JPG SR E A% 2
PC (R THRER o AR W1 I B TR 51, T S0 & e SR 2k 20 A P B ARLBE K % R D RE -

5001 B R EFHANLEM

e Complete reference design with source code in Verilog
e A User Manual with Live Demo examples
e Support exposure time controlling — users can adjust the exposure according to the light
of the surrounding area
e  Support motion capture mode
e Software allows users to upload the picture captured into PC and save the picture into
bitmap format or Joint Photographic Experts Group for viewing
e Equipped with Micron 5 Mega Pixel CMOS sensor
o Support 2,592H x 1,944V active pixels
o Output data in RGB Bayer Pattern format
o Full resolution frame rate up to 15 frame per second (FPS)
e Provide users entire reference design (Frame Grabber, high-performance multi—-port SDRAM
frame buffer, image processing IPs)
e Support Altera DE3/ DE2 70/ DE2/ DE1/DEO and Cyclone II Starter boards

e Size: 78%59.5 mm

R



TRDB_D5M A&H ¥+t FiSk#& Wt Altera DE3 / DE2 / DE2-70 / DE1 /DEO0 AR
Cyclone II Starter board {#Ff

B TAEH VOA BREZ AN, A W] O A SR T B h i) 4. 37 LCD TR ( TRDB_LTM ) k4
(S NEPITES V& HINE eSS



Altera DE2-70 Board

4.3" LCD Touch Panel Kit (LTM)
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ADA-GPTO
o RUEIEIE
o RUEHTI

o BRIGHIMRR BT
THDB ADA T#i#% DE %%l Cyclone III Starter Kit A A5 HSMC 2% GPIO ATif¥) FPGA “E&iaft T

DSP [RIfif R TT 56«

AD/DA FIX

Thaer 4

X AD 3 TE R4 5y FAR A 3k 65 MSPS ) (i

o WU DAJHIEFLME, AR MR AL 125 MSPS [Ffhmis

o HRALHSMC Rl GPTO X% 1, W38T Cyclone TTT AJ14E{F5{ DEO/DE1/DE2/DES JF Ak B Z 5
o INBKSRUEFTLASK B 100MHz $3%#% « AD/DA G SMA $5H1. HSMC/GPIO #2H b1y PLL St

o JUSF: 90.3%78. 23K
JNR3EE SN

o fIRAA RS ST AR A

o IEIAIK RS

o Hfri S AL

e Platform for various modulation techniques



THDB_ADA 3t ADA-GPOP J¢ ADA-HSMC WF#iZH>kt DE3 / DE2_70 / DE2 /DE1 % Cyclone III Starter
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ADA-HSMC 5 DE3 %4 nm=E

e

B EREBIE LS

DE3 FARRIE =488 2 &5k I

BYGEMAIH 4 (Fast-Fourier Transform) 4347

14-bit DAC B Fy NHEHIH— 1A (Normalized Spectral Plot)

14-bit ADC B Fy N EHIH—1bAiE ] (Normalized Spectral Plot)

AL
e One AD/DA Board

e One System CD






