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To our valued customers

I want to express my thanks to you for being interested in our products and for having confidence in
LogiFind International CO,. Ltd.

The primary aim of our company is to design and produce high quality electronic products and to
constantly improve the performance thereof in order to better suit your needs. Please share your thoughts
and feelings regarding our operation so that we can serve you better in the future. I thank you for your
continued support and patronage.

Your Dream is our Destination!

The Microchip, TI, Freescale, ST, Atmel, Silicon, CYPRESS, Xilinx and ALTERA name, logo and
products names are trademarks of Microchip, TI, Freescale, ST, Atmel, Silicon, CYPRESS , Xilinx and
ALTERA Inc. in the U.S.A. and other countries.

Sincerely,

ﬂ-’f-u/

Owner and General Manager
of LogiFind International CO,. Ltd.
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What’s AX309 Development Board

Introduction

The purpose of this manual is to describe the functionality and contents of the AX309 development board.
This document includes instructions for operating the board, descriptions of the hardware features, and
explanations of the test code programmed into the on-board programmable memory. For reference design
documentation and example projects, see the official website:www.LogiFind.com

Description

The AX309 development board provides a complete hardware environment for designers to accelerate their
time to market.The kit delivers a stable platform to develop and test designs targeted to the low-cost and
low-power Xilinx Spartan-6 FPGA. The installed Spartan-6 FPGA LX9 device offers a prototyping
environment to effectively demonstrate the enhanced benefits of low-cost Xilinx FPGA solutions.
Reference designs are included with the kit to exercise standard peripherals on the evaluation board for a
quick start to device familiarization.

The AX309 development board contains the following individual pieces:

oThe easyFPGA-Spartan-6 development board
oUSB 2.0 cable
o Xilinx ISE® Design Suite (IDS) 14.7
eExample Source Code
©AX309 Development Board Users Manual
eTransparent protection board
Please note that this kit does NOT include a Xilinx programming cable.

Block Diagram of the Board

Figure 1 gives the block diagram of the AX309 development board. To provide maximum flexibility for the
user, all connections are made through the Xilinx Spartan-6 FPGA device. Thus, the user can configure the
FPGA to implement any system design.

www.LogiFind.com
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Figure 1. Block Diagram

Following is more detailed information about the blocks in Figure 1:
FPGA

Xilinx Spartan-6 XC6SLX9 FPGA
JTAG Port

On-board JTAG Port for programming
SDRAM

256Mbit SDRAM
SPI Flash memory

64Mbit SPI FLASH
Camera Port

Supports 5000000 pixels OV5640 module
Pushbutton switches

4 User Keys

Normally high; generates one active-low pulse when the switch is pressed
General User Interfaces

4 User LEDs

6-digit 7-segment displays

Buzzer
System Clock inputs

50MHz oscillator

www.LogiFind.com
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RTC Module
Comes with a CR1220 battery socket
External Eeprom
Comes with a 24L.C04;
VGA output
Uses a 16-bit resistor-network DAC under RGB65536 Mode
With 15-pin high-density D-sub connector
Voltage Regulator Circuit
Provides 1.2V,5V and 3.3V for system power supply
Micro SD
Equips a Micro SD card holder.
On-board USB to TTL/RS232 Module
Use ¢p2102 for USB-TTL/RS232 Converting (Without DB-9 serial connector)
40-PIN Expansion Headers
Two Channels 40-PIN Expansion Headers Spartan-6 1/O pins, as well as 3 power and ground lines,
are brought out to the 40-pin expansion connectors. You can install 4.3”TFT module and AD/DA module
by our company on this two expansion headers.
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P16 78 N16 BS AS
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IDC4 D0
Figure 2. 40-PIN Expansion Headers
Test Files

Files that are used to factory test the AX309 development board are available and can be found on the
LogiFind Company website: www.LogiFind.com.

www.LogiFind.com
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What’s on Board

The following hardware is provided on the AX309 development board:

Figure 3. What’s on Board
A photograph of the AX309 development board is shown in following Figure 3. It depicts the layout of the
board and indicates the location of the connectors and key components.

Tab1.Baord Source
1 Xilinx XC6SLX9 2 256Mbit SDRAM
3 FLASH 16Mbit 4 USB to UART cp2102
5 USB/USB Power 6 Power Switch
7 JTAG Port 8 Camera Port
9 VGA Port 10 SD card
11 RTC DS1302 12 Reset and 4 User Buttons
13 6-digit LED Display 14 EEPROM 24L.C04
15 4 User LEDs 16 50Mhz System Clock
17 Buzzer 18 Power Circuit
19 40PIN Expansion Port 20 40PIN Expansion Port

www.LogiFind.com
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Software

ISE Installation

Xilinx ISE (Integrated Synthesis Environment) is a software tool produced by Xilinx for synthesis and
analysis of HDL designs , enabling the developer to synthesize ("compile") their designs , perform timing
analysis, examine RTLdiagrams, simulate a design's reaction to different stimuli, and configure the target
device with the programmer.

With the 14.7 release, it now moves into the sustaining phase of its product life cycle. In the future, while
there are no more planned ISE major releases, you will continue to receive Xilinx’s superior technical
support and Xilinx may release periodic updates and patches. If you have not already done so, Xilinx
recommends signing up for “My Alerts” at http://www xilinx.com/support/answers/18683.htm to keep you
informed.Y ou can download the ISE software from the Xilinx official website:
http://www.xilinx.com/support/download.html, and of course,you can contact us for this software.The ISE is a big
software and we recommend 64-bit win OS,4GB memory(or higher) of your computer.The followings
shows how to install it in your computer.

Welcome
’ r We are glad you' we chosen ¥ilinx as wour platform development partner. This
‘ | program will install ISE design enwvirorment, Software development kit or Lab
tools.

Tou will need to have administrator priwileges in order to install this software
on Windows operating systems. |

For the product wou zelect to inztall, we recommend that you identify a directory |
that doez not contain an older installation of the zame product version.

Note — To reduce installation time, we recommend that you dizable any anti-wirus
zoftware before continuing.

ISE i4. 7 Installer

—% Welcome
Accept Licence Apreemsntc
Select Products to Imstall
Select Installation Options
Eclect Demtination Dircctory

Installation

Coprright ( 95~3013 Rilinx, Imc. Al1 I
rights res

IILINE,
designa:
t. marks of Eilinz, Inc. All other
cradsrarks srs <he propErery of their

linx logo and other
ands included hersin are

respective cwners.

[ Hext > ] Cancel

=— — = =

Figure 4. Run the ISE Installer

www.LogiFind.com
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ISE14.7 Installer

ISE 14.7 Installer

Welcome

Select Download Location Directory
-> Accept License Agreements

Select Products to Install

Select Installation Options

Select Destination Directory

Installation

Copyright (<) 1995-2013 Xilinx, Inc. All rights
reserved,

YILINX, the Xilino: logo and other designated
brands incheded herein are trademarks of Xinx,
Inc. All other wrademarks are the propery of
their respective owners,

== o =
Accept License Agreements (1 of 2)

Please read the following terms and conditions and click the checkbox below it to indicate that you
accept and agree.

HILIMX, INC. =
END USER LICENSE AGREEMENT

CAREFULLY READ THIS END USER LICENSE AGREEMENT ("AGREEMENT"). BY CLICKING THE
"ACCEPT" OR "AGREE" BUTTOM, OR OTHERWISE ACCESSING, DOWNLOADING, INSTALLING OR
USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BCUND BY THIS
AGREEMENT.

IF LICENSEE DOES NOTAGREE TOALL OF THE TERMS AND CONDITIONE OF THIS
AGREEMENT, DO NOT CLICK THE "ACCEPT" OR "AGREE" BUTTON OR ACCESS, DOWNLOAD,
INSTALL OR USE THE SOFTWARE, AMD IF LICENSEE HAS ALREADY OBTAINED THE SOFTWARE
FROM AN AUTHORIZED SOURCE, PROMPTLY RETURN IT FORAREFUND.

1. Definitions
“Authorization Codes” means any FLEXIm license key, license file, license manager, dongle or other

key, code or information issued by (or on behalf of) Xilink that is necessary to download, install,
operate andlor regulate User access to the applicable Software.

[] Tacrept and agree to the terms and canditinns ahove

[¥] 1also accept and agree to the following terms and conditions

I also confirm that I have read Section 13 of the terms and conditions above concerning WebTalk and have been
afforded the opportunity to read the WebTalk FAQ posted at http: ffwww . xilinx. com fisewebtalk/. 1 understand that
am able to disable WebTalk later if certain criteria described in Section 13{c) apply. If they don't apply, I can disable
WebTalk by uninstaling the Software or using the Software on a machine not connected to the internet. IfI fail to
satisfy the applicable criteria or if I fail to take the applicable steps to prevent such transmission of information, I agree
to allow Xilinx to collect the information described in Section 13(a) for the purposes descibed in Section 13(b).

[ < Back ][ Next = H Cancel

Figure 5. Accept License Agreements (1 of 2)

TSF 14.7 Tnetaller

15E 14.7 Installer

Welcome

Select Download Location Directory
-> Accept License Agreements

Select Products to Install

Select Installation Options

Select Destination Directory

Installation

Copyright (c) 1995-2013 Xilinx, Inc. All rights
reserved,

XILINX, the Xiin: logo and other designated
brands incheded herein are wademarks of i,
Inc. All other wademarks are the property of
their respective owners,

= |l

Accept License Agreements (2 of 2)

Flease read the following tzrms and conditions and click the checkbox below it to indicate that you
accept and agree.

CAREFULLY READ THIS COLLECTION OF INFORMATION AND LICENSE AGREEMENTS. BY *
CLICKING THE "ACCEPT" OR "AGREE™ BUTTON, OR OTHERWISE ACCESSING, DOWNLOADING,
INSTALLING OR USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE T0O BE BOUND

BY THIS INFORMATION AND LICENSE AGREEMENTS (TO THE EXTENT APPLICABLE TO THE
SPECIFIC SOFTWARE YOU OBTAIN AND THE SPECIFIC MANNER IN WHICH YOU USE SUCH
SOFTWARE).

IF LICENSEE DOES NOT ASREE TOALL OF THE INFORMATION AND LICENSE AGREEMENTS
BELOW, DO NOT CLICK THE "ACCEPT" OR "AGREE" BUTTON OR ACCESS, DOWNLOAD,
INSTALL OR USE THE SOFTWARE, AND IF LICENSEE HAS ALREADY OBTAINED THE SOFTWARE
FROM AN AUTHORIZED SOURCE, PROMPTLY RETURN IT FOR AREFUND.

Part One: Overview

The following information applies to certain items of third-party technology that are included along
with certain Xilinx software lools.

The Xilinx Embedded Deve opment Kit (EDK) is a suite of software and other technology that
enables Licensee to design a complete embedded processor system for use in 2 Xilinx Device.
EDK includes, among othe” components, (a) the Xilink Platform Studio (XPS), which is the
development environment, or GUI, used for designing the hardware portion of an embedded
processor system; and (b) the Xilinx Software Development Kit (SDK), which is an integrated
development environment, complementary to XP3, that is used to create and verify C/IC++
embedded software applications. SDK is also made available separately fram EDK.

Licensee's use of the GNL compilers (including associated libraries and utilities) that are supplied

with @MW mav ranca | irancaa's cafhwara annlicatinn (ar haard-cinnart nackanal tn ha anvarnad hu

Iaccept and agree to the terms and conditions above

[ < Back H Mext = H Cancel

Figure 6. Accept License Agreements (2 of 2)
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© 18F14.7 Inctaller

Select Products to Install

‘ 4 Edition List
\ ) ISE WebPACK
DESIGN SUITE

() ISE Design Suite Logic Edition

(0 ISE Design Suite Embedded Edition
SE Design Suite DSP Edition

ISE Design Suite System Edition

) Lab Tools - Standalone Installation

ISE 14.7 Installer

Disk space requirements :
During installation - 26496 MB
Post installaton - 20439 MB

Welcome
Select Download Location Directory
Accept License Agreements

- Select Products to Install

Salect Installation Options Description of ISE Design Suite System Edition

Select Destination Di y

PO— This installation contains everything you need to do a complete system design. It includes ISE
Design Suite Logic Edition, the Embedded Development Kit (EDK) and System Generator for
D5R

Copyright (¢ 19952013 Xilinx, Inc, All rights
reserved,

XILINY, the Xiinx logo and other designated
brands inchided hersin are trademarks of Xilins,
Inc. Al other trademarks e the proparty of
their respective owners,

[ ¢Back ][ mets ][ cance

Figure 7. Select Products to Install

Select Installotion Options

’ —_— Salect the desdired installation optioes below. Selsction of these optlons may
i ramult in additional programs being run at the conclurion of the installation
~ L proCEEs.

< Wse mmlitiple CFO cores for famter installstion
Ensbling ihiz sptise will spand up inaballstios bub mey wles dean sther active applicstios
| ¥ Acquire or Manags a Licenss Kay
| [ Inestall WinPCap for Ethernet Hardware Co-simulatian
< Inetall Cable Dirivers
¥ Enable WebTalk to send softwars, [P and devica usage statistics 10 Xline (Always enabled B
ISE 14.7 Installes
Wl cama
brrest Licesse deressents
Emlesn Fradeive ve laswall L'
-F Fmlact losvallistlon Ogrisns
Falact Dastinstion Dirsctory

Inanallavies Description of Aoquire or Nanage a License Eey

Bapt Bilire applicstiens rew cequite s lizense bey file in epder 10 ren. If
thir selsction iz emahled, the Tiline License Configuration Banager will be
ppened in order to sosick you sither in aoquiring & rew licerse file or in
managing =n exirting licerse file. If thir ix your first time using Hilinc

IZE Desdgn Sudte 4.7, dv dz highly zeccamended that you use thiz appliczavion
to acquire or install pour license Tile

Lilizy  Bogm
Tz = lwde:
o Eilim Im
mw e mvweesr el
FEEMHTLS R

ek | [ W3 || Cancat |

Figure 8. Select Installation Options

www.LogiFind.com 10




O Logifind A%309 Xilinx Spartan-6 Development Board Users Manual

Select Destination Directory

Select the directory where vou want the zoftware installed.

C:i¥iline Browse...

Instzll location(s) :
Coi¥ilinwh 14, TRWISE_DS

VISE

Diszk Space Eequired : 20439 ME

Disk Space Available : 18852 Nb

ISE 14.7 Installer

Welcome

Accept Licenze Apresmentz

Select Froducts to Install
Create Start Meru and Desktop Icons

Select Inctallation Options

w

Select Destination Directors oSelect a Frogram Folder

Inztallation Thiz name will appear in the Start Meru » Programs list.

Xilinx Design Tools

Tool preferences and file aszsociation

Import tocl preferences from previous wversion and change project file association to ISE Design
Suite Srstem Edition 14.7

Coprright (o] 1385-2013 Rilinz, Inc. A11 l
rights reserved.

EILINE, <the ZXilinz logs and other
decignaved Brands included heesin are
trademarks of Filinz, Inc. ALl other
trademarks are the property of their
respective owners.

l < Back ] I Hext > I [ Cancel

Figure 9. Select Destination Directory

Create a new project

Run the ISE "Project Navigator" software.

- ISE Project Navigator
m Edit View Project Source Process Tools Wi
Open Project... 08 x

Open Example...

Project Browser...

Copy Project...

Close Project BET...

D Mew Ctrl+MN g, ..
i:} Qpen... Ctrl+0
Close

Figure 10. Select "New project"
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- MNew Project Wizard “

@reate New Project
Specify project location and type.

Enter a name, locations, and comment for the project

MName: | ledblink |
Location: |C:‘quers‘FPGA‘Domments‘l,Fpga'%ﬁJn\Jedblink | EI
Working Directory: |C:‘l.Users‘.FPGA‘Dcmments‘l.fpga*}ﬁJn‘lJedblink | I;I
Description:

Select the type of top-evel source for the project

Topevel source type:

|HDL

Tt ][ oma |

Figure 11. Choose a project name and directory,then click next

- New Project Wizard H

( Project Settings
Specify device and project properties.

Select the device and design flow for the project

Property Mame Value -
Evaluation Development Board None Specified v
Product Category All w
Family Spartan3A and Spartan3AN v
Device HC3550A v
Package Vo100 W
Speed -4 W
Top-Level Source Type HDL
Synthesis Tool KST (VHDL/Verilog) v
Simulator 1Sim (VHDL/Verilog) v
Preferred Lanquage Verilog W
Property Specification in Project File | Store all values W
Manual Compile Order O
VHDL Source Analysis Standard |vHDL-93

v

s [ ][ o

Figure 12. Select the devic,click "Next" and "Finish"
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A
File Edit View Project 5Scurce Process Tools Window Layout  Help
OEHF| L nbx|wa| »iptrRR . RIH
Design «08 x|
ET View: (@) Implementation () Simulation
(=] | Hierarchy
=] ledblink
% W xc3s30a-4vql00
o
& Empty view | I
El =E| Add Source...
— The view currently contain: Add Copy of Source
You can add files to the pre | =0py
e the toolbar at left, commar .
IE the Project menu, and by o Manual Compile Order
— Design, Files, and Libraries
M P Implement Top Module
Use:
File/Path Display *
*Mew Source: Toar
source file, Expand All
* Add Source: To ad Collapse All
existing file to the
» Add Copy of soure (M) Find... Ctrl+F
an existing file to t
directory and add Design Properties...
project.
Figure 13. Click "New Source"
- New Source Wizard “
lect Source Type

Select source type, file name and its location,

IP (CORE Generator & Architecture Wizard)
Schematic

User Document

Verilog Module

Verilog Test Fixture

WHDL Module

WHDL Library

WHDL Package |Iedblir1k |
WHDL Test Bench
Embedded Processor

File name:

Location:

|C:‘JJSErs‘FPGA‘JJomments\FngﬁJn‘Jedblink | I;I

Add to project

et ] [ oo

Figure 14. Select "Verilog Module" and give it a name
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(2] File Edit

View Project Source Process Tools Window Layout Help

DAEFILsnDDX|wa]| »

PrRR 7R mE D rer L9

jn

HEIEIX|E

View: (@) @Irrplemmmbono -.E_i--'

Simulation

Hierarchy

HE & || |6 E | §

B ledblink
- £ xc3s50a-4vq100

=

module ledblink(
input clk,
output LED

b

reg [22:0] cnt:
always @ (posedge clk) cnt <= cnt + 1;

assign LED = ~cnt[22] & ~cnt[20];
endmodule

O w0 om -] s R

e

[ F & |15l 105 fnl | ¥

Figure 15. Type text and save

File Edit VYiew Project Source Process Tools Window Layout Help

PELCEIBEE

Axlvwal iR 2R |H

{

+0& x|

view: (@ J8F Implementation () [ Simulation

Hierarchy

18] ledblink
£ £ xc3s50a-4vg100

&l

Add Copy of Source...

OuUrce...

Open
4Z| Remove

Manual Compile Crder

Processes: ledblink

Design Utilities
User Constraints

- Design Surnmary/R|

% Setas Top Module
SmartGuide...

P Implement Top Module

SRRl s RSE - e R =

Implement Design

Generate Programn
Configure Target De
L@ Analyze Design Usin

% Synthesize - X5T
T
T
i

File/Path Display 3
Expand All
Collapse All

" Find... Ctrl+F

& Start | B Design Fﬁ Files

Design Properties...
[4] Source Properties...

Console

E Console o Errors J‘_‘; Wmmgslﬁ FnthesFtesjts|

Add a new source to the project

Figure 16. Click "New Source" again to Assign the pins
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g Mew Source Wizard “

@elect Source Type
Select source type, file name and its location,

BMM File

£ Chip5cope Definition and Connection File
Implementation Constraints File

4 IP (CORE Generator & Architecture Wizard)
MEM File

Schemnatic File name:
User Document | ledblink |
Yerilog Module

Verilog Test Fixture Location:

YHOL Module . .

VHDL Library |C.‘l,I_Jsers\FF‘GA\Dnmments‘l,f’pgai}ﬁm‘l,ledbllnk | Ill
YHDL Package

s WHDL Test Bench

e Embedded Processor

Add to project

o> ][ s

Figure 17. Select "Implementation Contraints File", give it a name

F

File Edit View Project Source Process Tools Window Layout Help

DAEFIL s nbxwal| [ prpr R 250 sepce
.
=

Design 08 x| & NET "clk" LOC
[ | View: ® {8F Implementation ) [ Simulation  §= NET "LED" LOC
(5| | Hierarchy — |
fis|

F40;
B239:;

i}
B
=
z
=

s I

= | = £F xc3s50a-dvq100
iy = [t ledblink (ledblink v)
"o Pr ledblink.ucf

O@|¥ ¥ ¥ » |

Figure 18. Type the test before saving
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Figure 19. Select the "ledblink" top level, then get to Set the programming properties
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Figure 20. Make sure to float the unused pins
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Figure 21. Select "Run" and wait a few tens of seconds
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Figure 22. Generate the FPGA programming file
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Hardware
Power Supply
J1 SW1
F1
USB Power O A Gl 5 i
— AMS1117-
Fuse | —t— 5

Power Switch

Ub

AMS1117- 1.2V
1.2V

Figure 23. Power Supply
AX309 development board powered via a mini USB cable. AX309 provides two channels LDO voltage:+
3.3V and + 1.2V, which meet the FPGA BANK voltage and core voltage requirement.
We design the PCB in 4 layer, and reserve for independent GND, so that the entire board has a whole layer
for ground to ensure that the board has a very good stability. We reserve many power supply test points so
that the users confirm the voltage on board very easily.

Figure 24. Power Supply Test Point

JTAG Port

AX309 equips a standard JTAG Port for uploading firmware into the Xilinx chip on board.
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JTAG

D3V3 FPGA TMS

ﬁ
= T YV

1 2 FPGA TCK

TMS

34 = R2e33

5 6 DO FPGA TDO
78 —= RV
+ 9 10 FPGA TDI
11 12— RN
13 14—

Figure 25. JTAG Port
System Clock
AX309 equips a S0OMHz OSC for system clock source. The oscillator output is connected to the FPGA's

global clock (GCLK Pin T8).GCLK can be used to drive the user logic unit circuit inside the FPGA. We
can also get higher frequency clock via configuring the FPGA’s internal PLLs and DCMs.

L3V3
Jg #
z'y'«;‘e\;:-. - 4 VDD OUT 3 o s CLE
l nim—1l oE @ -2
P —ps -
:|:_:I1J= ATUF
63 G0
Cl6 R75
Figure 27. System Clock Source on board
QSPI Flash

AX309 Development board equips a 64Mbit SPI FLASH chip M25P16, which uses standard 3.3V CMOS
voltage. Because of its non-volatile characteristics, SPI FLASH can be used as FPGA’s system boot image

which include bit file, soft-core application code and other user data files.
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D3V3
e
x ¥
S B =]
33 bt ;ﬂ
x, | |
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5PI CLK 6. ¢ . M S5PLCS_N
SPI_DIN 5] poo 3
SPIDOUT RIR 332 | pot  porps |2
D3V3 I = VCC V55 =
3 M25P16-VMN3PB
=
]

Figure 28. SPI Flash Circuit

T

Figure 29. SPI Flash on board

Tab2.Pin Configuration for SPI Flash experiment

Signal Name FPGA PIN
SPI CLK R11
SPICS N T3
SPIDIN T10

SPI_DOUT P10

SDRAM

AX309 equips a 256Mbit (16M*16bit) SDRAM HY57V2562GTR, which is used for data cache.For
example, we collect camera data, and temporarily stored in the SDRAM, and then display through the
VGA screen.
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Figure 31. SDRAM module on board
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Tab3.Pin Configuration for SDRAM experiment

Signal Name FPGA PIN
5 CLK H4
5_CKE H2
5_NCS Gl
5_NWE El

S_NCAS F2
S_MNRAS F1
5 DQM<0> E2
5 DQM<1> H1
5 BA<0> G6
S BA<l> J&
S A<0> 13
S A<l>| 14
S A<2> K3
S A<3> K5
S A<q4> F1
S A<5> N1
S A<6> M2
S A<T7> M1
S A<8:> L1
S A<9:> K2
S A<l0> K&
S A<ll> K1
S A<l2> n
S DEB<0= A3
S DB<1> B3
S DB<2=> A2
S DB<3> B2
S DB<4> Bl
S DB<5=> c2
S DB<6> Cl
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S DB<7> D1
S DE<8=> HS
S DBE<9> G5
S DB<10> H3
S DB<ll> F&
S DB<12> G3
S DB<13> F5
S DB<14> F3
5 DB<15> F4

EEPROM 24L.C04

EEPROM is short for Electrically Erasable Programmable Read Only Memory. It is usually a secondary
storage memory in devices containing data that is retained even if the device looses power supply. Because
of the ability to alter single bytes of data, EEPROM devices are used to store personal preference and
configuration data in a wide spectrum of consumer, automotive, telecommunication, medical, industrial,
and PC applications. AX309 equips a 4Kbit (2 * 256 * 8bit) EEPROM 24L.C04.

D3v3 D3v3
Rz Fa4
7
T
iz
s—Ltof a0 spa fod , SDA

=il b SCL

WE

= —
D3V3 VCC GND j
5

Psataiod) [R24

Figure 33. EEPROM module on board
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Tab4.Pin Configuration for EEPROM experiment

Signal Name FPGA PIN
SDA P12
SCL N12
Real Time Clock DS1302

The DS1302 trickle-charge timekeeping chip contains a real-time clock/calendar and 31 bytes of static
RAM. It communicates with a microprocessor via a simple serial interface. The real-time clock/calendar
provides seconds, minutes, hours, day, date, month, and year information. Only three wires are required to
communicate with the clock/RAM: RST, 10 (data line), and SCLK (serial clock). Data can be transferred
to and from the clock/RAM 1 byte at a time or in a burst of up to 31 bytes. The DS1302 is designed to
operate on very low power and retain data and clock information on less than 1pW. The DS1302 has dual
power pins, one for primary and another for backup.

AX309 equips a DS1302 module with a CR1220 battery holder.

satiery D3V3

!:\.\_li ). . =

Uil
pL )]

_az.?cusng_—| -
] ¥ oog 10—

1w B8

1 ———————— b SCLE & &

(a]

— idmT B

D3V3

4

Ds1202

R25 26 .RE?tE
A0k 10k 10k ¢ =

RTC_SCLK

RTC nRST

RTC DATA

Figure 34. DS1302 module

Figure 35. DS1302 module on board
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Tab5.Pin Configuration for RTC experiment

Signal Name FPGA PIN

RTC_SCIK E13

RTC_nRST C13

RTC_DATA D14
CP2102 USB to UART

Modern PC computers, laptops and notebooks are no longer equipped with RS-232 connectors and UART
controllers. They are nowadays replaced with USB connectors and USB controllers. Still, certain
technology enables UART communication to be done via USB connection. CP2102 from SILICON®
convert UART signals to the appropriate USB standard. In order to use USB-UART module on AX309,
you must first install ¢p2102 drivers on your computer. Drivers can be found on the Product DVD and also
download in this link: https://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx

i

A0 URUDD
Z2ZZ2ZZZ ypp L6
2 | 75T
.CI ::'CQ
.1uF .'EIuF
23 3
%51 €18 GND
RXD ~ 3 | RIS
T = TXD
=— RXD =
vee
P :s NTR VRIS 5
%11 | SUSPEND REGIN DRt
w11 | SUSPEND D- (4 DF
H RI D+
——— DCD
X—— DR gygyyuuu
ZzZzzzz=z
Jizeilie]

Figure 36. CP2102 module
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Figure 37. Two LEDs for RXD and TXD indicator
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Figure 38. CP2102 module on board

Tab6.Pin Configuration for USB-UART experiment

Signal Name FPGA PIN
RXD c11
TXD D12

VGA Port

A Video Graphics Array (VGA) connector is a three-row 15-pin DB-15 connector. The 15-pin VGA
connector is found on many video cards, computer monitors, and high definition television sets. On laptop
computers or other small devices, a VGA port is usually used .DB-15 is also conventionally called RGB
connector. VGA connectors and cables carry analog component RGBHYV (red, green, blue, horizontal

sync, vertical sync) video signals, and VESA Display Data Channel (VESA DDC) data. The VGA
interface is not engineered to be hot pluggable (so that the user can connect or disconnect the output device
while the host is running), although in practice this can be done and usually does not cause damage to the

hardware or other problems.
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Figure 40. VGA Connector module on board
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Tab7.Pin Configuration for VGA experiment

SIGNAL NAME FPGA PIN REMARKS

VGA_ D<0> P7 BLUE<0D=

VGA D<1> M7 BLUE<1=>

VGA D<2> P8 BLUE=<2>

VGA D<3> N8 BLUE<3>

VGA D<4> L BLUE<4>

VGA D<5> M9 GREEN<0=

VGA D<6> N9 GREEN<1=>

VGA D<7> P9 GREEMN<2>
VGA_D<8> L10 GREEMN<3>
VGA_D<9> ML0 GREEN<4>
VGA_D<10> P11 GREEMN<5>

VGA D<11> M1l RED<0=

VGA D<12> M12 RED=<1=>

VGA_ D<13> L12 RED<2>

VGA D<14> M14 RED=<3>

VGA_ D<15> ML13 RED<4:>

VGA_HS M14 Horizontal Synchronous
VGA_VS L13 Vertical Synchronous

SD Card

The SD connector enables the memory card to be interfaced to the microcontroller in order to expand
microcontroller memory.To enable serial communication between the microcontroller and the memory
card it is necessary to adjust their voltage levels.Memory card is powered with 3.3v power supply voltage.

D3V3 D3V3
R Raz R43 Fd5 RaT RS2
JK KK
JK JK K
Ul4
- w10
SD_NCS 2 GND 3 I
SD DIN 3 13
1 4
SD_CLK LalE 5
.|| ]
SD _DOUT 7]
+m S
g [ = =

Figure 41. SD CARD module
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Figure 42. SD CARD module on board
Tab8.Pin Configuration for SD CARD experiment

SD MODE
Signal Name FPGA PIN
SD_NCs M3
SD_DIN LS
SD_CLK M3
sD DOUT L4

Four User LEDs

LED (Light-Emitting Diode) is a highly efficient electronic light source. When connecting LEDs, it is
necessary to place a current limiting resistor in series so that LEDs are provided with the current value
specified by the manufacturer. The current varies from 0.2mA to 20mA, depending on the type of the LED
and the manufacturer. AX309 Development Board uses low-current LEDs with typical current
consumption of 0.2mA or 0.3mA, depending of VCC voltage selection. Board contains 4 LEDs which can
be used for visual indication of the logic state on 1O pins. An active LED indicates that a logic low (0) is
present on the pin.

JLEDO LEDO
O e ATO
LED1 JLED1 LEDO
T v | M\ TEDI
| JED2 JED2 NS LED?
LED3 LEDz | NN
-
044

Figure 43. four LEDs module
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Figure 44. four LEDs module on board

Tab9.Pin Configuration for LED experiment

Signal Name FPGA PIN
LED<0=> P4
LED<1=> M5
LED<2=> PS5
LED<3=> &

KEYs

The logic state of all microcontroller digital inputs may be changed using push buttons. In this application,
4 user keys are connected to 4 different Input/Output ports.At the same time, four pull-up resistors are
added in order to apply a high level on the corresponding input pins.The four keys are used for common

application.
D3V3
35 R38 RaT R38
0k 10k 10K 10k 2
KEY4 R2a 100 K4 Iil KEY4
] _ S ]
KEV3 R40 oo Kac——— KEYZ
- o o
a4 100 ——1= kEY?
KEY2 R K2 K
KEY1 Rag 100 X &nﬁ KEY1

Figure 45. Four Common User Keys
In addition,There are two Keys on this board: RESET key for system reset, and CONFIG key for

application re-configuring.
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Figure 46. RESET and CONFIG keys
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Figure 47. Keys on board
Tab10.Pin Configuration for keys experiment

Signal Name FPGA PIN REMARKS
KEY1 c3 KEY 1
KEY2 D3 KEY 2
KEY3 E4 KEY 3
KEY4 E3 KEY 4
RESET L3 KEY&
PROG 12 KEY3S

Camera Port

AX309 equips a 9*2 header for the OV7670 and OV5640 camera modules by our company. The
OV7670 and OV5640 camera module can capture video data and then display on TFT lcd or VGA
screen. OV7670,300000 pixel, 640 * 480; OV5640,5000000 pixel,2592 * 1944.

DIV I5
K12 ; i _“' L4
T3 : Kl
1¥] - T4
[ I HII
HI3 G2
1 m i Hi4
B G SE:
El2 T FId
Header 932

Figure 48. Camera Port
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Figure 49. Camera module connected to the board

Tab11.Pin Configuration for camera experiment

Signal Name FPGA PIN
CMOS 5CLK K12
CMOS_SDAT L14
CMOS_VSYNC 13
CMOS_HREF K14
CMOS_PCLK 12
CMOS_XCLK 114
CMOS D<7> G11
CMOS_D<6> H11
CMOS D<5> H13
CMOS D<4- G12
CMOS D<3> F12
CMOS D<2> H14
CMOS D<1> F13
CMOS D<0= G14
CMOS_RESET E12
CMOS_PWDN F14
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6-Digit LED Display

One seven segment digit consist of 7+1 LEDs which are arranged in a specific formation which can be
used to represent digits from 0 to 9 and even some letters. One additional LED is used for marking the
decimal dot, in case you want to write a decimal point in the desired segment. The AX309 development
board contains 6-digit 7-segment display. Driving such a display is done using multiplexing techniques.
Data lines are shared between segments, and therefore the same segment LEDs in each digit are connected
in parallel. The board equips a 6-digit,0.36” LED Display.

RN1Q, 47
DIG4 s LEDE
DIG2 LED €
DIGE e LED G s
DIGT o LED B

SELZ TT
LED_A
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D7 ., LEDH
DIG3 LED D
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FN14 4m

1

7

|| = [wr ||

sELg N A A FBELD T
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SEL3 A SELST o e e
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SEL4 FNIS a ~ ~_  SELE T
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Figure 50. Segment 6 digit LED Display
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Figure 51. Segment 6-digit LED Display on board
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Tab12.Pin Configuration for Segment 6-digit LED Display experiment

Signal Name FPGA PIN REMARKS
DIG[0] c7 A
DIG[1] Ee B
DIG[2] C5 C
DIG[3] F7 D
DIG[4] De E
DIG[5] E7 F
DIG[6] D5 G
DIG[7] & DP
SEL[0] D& DIGIT-1
SEL[1] E& DIGIT-2
SEL[2] Fg DIGIT-3
SEL[3] F10 DIGIT-4
SEL[4] E10 DIGIT-5
SEL[5] Do DIGIT-6

Piezo Buzzer

Piezo electricity is the charge which accumulates in certain solid materials in response to mechanical

pressure, but also providing the charge to the piezoelectric material causes it to physically deform. One of

the most widely used applications of piezo electricity is the production of sound generators, called piezo

buzzers. Piezo buzzer is an electric component that comes in different shapes and sizes, which can be used

to create sound waves when provided with analog electrical signal.

R32 (e
a1 K | | 9012
BUZZER —=_R33 AAA 2K2 R34
BUZ 2
15
Ls1
D1
4148 j
i BUZZER

Figure 52. Buzzer Module
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Figure 53. Buzzer Module on board
Tab13.Pin Configuration for buzzer experiment

Signal Name FPGA PIN
BUZZER a1

Expansion Port

AX309 equips two expansion port which are used for connecting some external module like AD/DA
module and TFT LCD Display module.
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Figure 55. Expansion port J2 and J3 on board
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Figure 56. AD/DA module and TFT module connected to the board
Tab14.Pin Configuration for J2

PIN# FPGA PIN PIN# FPGA PIN
1 GND 2 VCC5V
3 K16 4 K15
5 L1& 6 K15
7 M15 g M16e
9 P16 10 Mle
11 R1& 12 P15
12 T15 14 R15
15 T14 16 R14
17 R12 1z T13
19 RS 20 T12
21 L8 22 9
23 R7 24 T7
25 T5 26 Te
27 T4 28 R5
29 R2 30 R1
31 P2 32 M4
33 Po 34 ME
35 M5 36 N4
37 GND 38 GND
39 D3V3 40 D3V3
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Tab15.Pin Configuration for J3

PIN# FPGA PIN PIN# FPGA PIN
1 GMND 2 VCC5V
3 Ad 4 BS
5 A5 6 B&
7 AB g AT
9 B& 10 A8
11 Ca 12 AS
12 AlD 14 B10
15 All 16 AlZ
17 B12 18 Al3
19 Al4 20 B14
21 B15 22 Bl6
23 C15 24 Cle
25 Dle 26 E15
27 ca 28 E11
29 C10 30 D11
31 El6 32 F15
33 F16 34 Gle
35 H15 36 H1é&
37 GND 38 GND
39 D3V3 40 D3V3
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Contact Us
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