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STM32F4DIS-BB Base Board

¢ Base Board for STM32F4DISCOVERY High-Performance Discovery Board

¢ Extended peripherals including UART, Ethernet, CAN, Camera, LCD, TF, SPI, 12C
¢ Supports optional 3.5” LCD module and 1.3 Megapixel digital camera module

¢ Supports FatFs_vR0.08a File System (Used for TF card)

¢ Supports LwIP_v1.3.2 Protocol Stack

¢ Supports Micrium pC/OS-Il_v2.91
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Declaration

elementl4/Embest and ST have launched the STM32F4DIS-BB, a low cost development
plattorm based on STM32F4DISCOVERY.The platform also supports two modules

STM32F4DIS-LCD, STM32F4DIS-CAM.

Glossary

Term Meaning

STM32F4DIS-BB, DM-STF4BB the Base Board for the STM32F4DISCOVERY

STM32F4DIS-LCD,DM-LCD35RT | the LCD module for the STM32F4DIS-BB

STM32F4DIS-CAM,DM-CAM130 | the Camera module for the STM32F4DIS-BB

Devkit407 STM32F4DIS-BB and STM32F4DISCOVERY

STM32F4DIS-BB,STM32F4DIS-LCD,STM32F4DIS-CAM are the ST part numbers.

DM-STF4BB,DM-LCD35RT,DM-CAM130 are the Embest part numbers.
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COPYRIGHT

&,

< Anelementi4Company — Ryiscover-more,Devkit407,DM-STF4BB,DM-LCD35RT,DM-CA
M130,are trademarks of Embest Technology Co., LTD.

IS7}

< ,STM32F407,STM32F4DISCOVERY,STM32F4DIS-BB,STM32F4
DIS-LCD,STM32F4DIS-CAM are trademarks of STMicroelectronics.

elementiu

< is trademark of Element14.

< Microsoft, MS-DOS, Windows XP are trademarks of Microsoft Corporation.

Important Notice

Embest has the ownership and rights to the use of this document. Information in the
document is within the protection of copyright. Unless specifically allowed, no part of this
document should be modified, issued or copied in any manner or form without prior written

approval of Embest Technology Co., LTD.
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Contact:

If you want to order products from Embest, please contact Marketing Department:
Tel: +86-755-25635656 / 25636285
Fax: +86-755-25616057

E-mail: market@embedinfo.com

If you want to get technical assistance from Embest, please contact Technical Assistance
Department:
Tel: +86-755-25503401

E-mail: support@embedinfo.com

URL: http://www.armkits.com

Address: Room 509, Luohu Science &Technology Building, #85 Taining Road, Shenzhen,

Guangdong, China (518020)
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Charter 1 Overview

1.1 STM32F4DIS-BB build the product

>

Product introduce

The STM32F4DIS-BB Base Board from Embest is an expansion board designed
especially for STMicroelectronics’s STM32F4DISCOVERY high-performance
evaluation board which is based on the STM32F407VGT6 ARM Cortex-M4
microcontroller and includes an ST-LINK/V2 embedded debug tool an USB OTG
micro-AB connector on board.

The STM32F4DIS-BB Base Board enables the STM32F4DISCOVERY board users
to become more familiar with features of the STM32F4. It has incorporated additional
functionality to the STF32F4DISCOVERY board, including Serial ports, USB,
Ethernet, CAN, SPI, 12C, GPIO, Camera, TF Card, LCD and Touch Screen interfaces
on board. The combination of the STM32F4DIS-BB and the STM32F4DISCOVERY
forms platform for evaluating the STM32F4xx series ARM Cortex-M4 microcontrollers
and allows easy prototyping of third party solutions with STM32F4DISCOVERY board
or STM32F4xx series microcontrollers.

Product composition

DevKit407 = STM32F4DISCOVERY + STM32F4DIS-BB

STM32F4DIS-BB STM32F4DISCOVERY DevKit407

Figure 1-1 Product composition

STM32F4DIS-BB Embest Technology Co., LTD
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1.2 Getting Started Quickly

This section will help the user to understand how to use the DevKit407 evaluation board

and how to use the CD-ROM data quickly. For more information please refer to the

documents below at respective locations.

For Hardware Development:

CD->\User_Manual\1.5 Hardware

Hardware Introduce CPU,expanded
. . Features
system chip and hardware interface )
2.1 CPU 2.2 Hardware interface
learn principle and
Datasheet configuration of DevKit407 | CD->\HW_Design\Datasheet
chips
Schematic
_ Understand the hardware _ _
diagram of , CD->\HW_Design\Schematic
) layout of the DevKit407
Devkit407
Mechanical Refer to the actual length
) ) ) CD->\User_Manual\2.4 Hardware
drawing of and height of DevKit407 for , i
. . . Dimensions
DevKit407 mechanical mounting

For Software Development:

Build software Keil MDK and IAR EWARM | CD -> \Application_Notes\Getting started
development development environment | with software and firmware environments
environment build, and directions for use | for the STM32F4DISCOVERY Kit.pdf
Software

development

Devkit407 DEMO

CD ->\Codes

For Marketing:

Introduce the hardware

CD->\User_Manual\1.5 Hardware

Hardware L
characteristics and the Features
system .
related resources 2.1 CPU 2.2 Hardware interface
Introduce the software
Software o CD->\User_Manual\1.7 Software
characteristics and the
system Features
related resources
Mechanical
. See table above and see CD->\User Manual\2.4 Hardware
drawing of . .
. the same text. Dimensions
DevKit407

For Personal Learning:

It is suggested that all the sections in each chapter of this Manual are browsed and

studied.

STM32F4DIS-BB
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1.3 CD Data Introduction

CD Data Structure as follow:

= _g"_') Application_Notes
@ STM32F4x_Clock_Application note
@ STM32F4x_Ethernet IAP_Application note
= @ Codes
[+ @ STM32F4xx_Camera Example
[+ _@ STM32F4xx_Ethernet_Example
# i) STM32F4xx_FPU_FFT_Example
53] @ STM32F4xx_LCD_Example
[+ @ STM32F4xx_SDI0_Example
[+ &j STM32F4xx_uCOSII_Example
EEJ @ STM32F4xx_USART _Example
= @ STM32F4xx_USE_Example
= @ HY_Design
# ) Datasheet
@ Schematic
= @ User_Manual
W CN
@ EX

Figure 1-2 CD Data structure
CD content is introduced:
1) Application_Notes
This folder contains the following contents:
application notes related to the programming based on STM32F407xx/417xXx.
2) Codes
This folder contains the following contents:
® STM32F4xx_Camera_Example
The Camera DEMO.
® STM32F4xx_Ethernet Example
The Ethernet DEMO.
® STM32F4xx_FPU_FFT_Example
The FPU DEMO for Cotex-M4 Core.
® STM32F4xx_LCD_Example
The LCD and LCD_Touch DEMO.

STM32F4DIS-BB Embest Technology Co., LTD
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® STM32F4xx_SDIO_Example
The SDIO & FatFs DEMO.
® STM32F4xx_uCOSIl_Example
DEMO of uC/0OS-11_V2.91 RTOS porting.
® STM32F4xx_USART_Example
The USART DEMO.
® STM32F4xx_USB_Example
The USB DEMO.
3) HW_Design
This folder contains the following contents:
® Datasheet
Datasheets of the chips on these boards(STM32F4DIS-BB,
STM32F4DIS-LCD, STM32F4DIS-CAM and STM32F4DISCOVERY).
® Schematic
Schematics of the these boards(STM32F4DIS-BB, STM32F4DIS-LCD,
STM32F4DIS-CAM and STM32F4DISCOVERY).
4) User_Manual

DevKit407 user manual in both English and Chinese.

STM32F4DIS-BB Embest Technology Co., LTD
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Charter 2 Setup for Development
Environment

2.1 Hardware Setup

Please mount STM32F4DISCOVERY board onto STM32F4DIS-BB board through CON1

and CON2, and let’s start!

Running the built-in demonstration

Figure 2-1 Steps for running the built-in demo

1) Connectthe STM32F4DISCOVERY board to a PC with a 'USB type A to Mini-B' cable
through USB connector CN1 to power the board.

2) The Demo will be start.
2.2 Software Setup

2.2.1 Development Toolchain

The DevKit407 support two development environments, Keil MDK-ARM and IAR EWARM,
MDK-ARM require V4.22a or above version, EWARM require V6.40 or above version.The

instructions given in Getting started with software and firmware environments for the

STM32F4DIS-BB Embest Technology Co., LTD
Quick Operation Manual Page 11 of 27
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STM32F4DISCOVERY Kit.pdf describe how to use development toolchains, to build,

debug and run your project. Please refer to the document for more detail.

2.2.2 HyperTerminal Connection

In order to use a HyperTerminal on PC, please follow the below process to setup Hyper

Terminal connection (for example, on Windows XP OS):

1) Select Start -> All Programs -> Accessories -> Communication -> Hyper Terminal.

Find the HyperTerminal, as shown below:

Internet
Irternet Explorer

&™) E-mail
Outlook Express

Q Notepad

p Files and Settings Tr}
Wizard

@ HyperTerminal
@ Accessibilty Wizard

s start o

All Programs B ) WinRaR

) My Documents

A@ My Recent Documents .

@ Set Program Access and Defaults

%> Windows Catalog
W Windows Update
i# Microsoft Update

M) Games
@ Startup

@ 'nternet Explorer

W msN

ﬂ Outlook Express

. Remote Assistance
® windows Media Player

@) Accessiity
@ Entertainment

@ System Tools

W) Address Book

& Calcutator

Command Prompt

B Notepad

Y Paint

©) Program Compatibiity Wizard
i Remote Desktop Connection
&) Synchronize

3 windows Explorer

(A wordpad

@l Log Off 0 | Turn Off Computer

=] Quick Use.

§ 1-Paint

» | B HyperTerminal
& Network Connections
% Network Setup Wizard
New Connection Wizard
< Wireless Network Setup Wizard

I HyperTerminal

Figure 2-2 Create a hew HyperTerminal

2) Create a new HyperTerminal connection, enter a name and choose an icon.

STM32F4DIS-BB
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Connection Description @@

% Newv Connection

Enter a name and choose an icon for the connection:

tomes
| Embest

Figure 2-3 Description for new connection
3) Select the specific serial port from the list as per your computer COM port

configuration:

Connect To 3[3]

% Embest

Erter details for the phone number that you want to dial:

Country/fregior:

Arga code:

Phone number; ‘

Connect using: (SE0P) vl
S =

[ OK ” Cancel ]

Figure 2-4 Select a COM port for connection

4) Set parameters for serial port connection as follows:

STM32F4DIS-BB Embest Technology Co., LTD
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COM2 Properties @@
Port Settings |
Bits per second: l115200 VJ
Deta bits: |8 v|
Parity: |None v’
Stop bits: {1 v’
plow conteor T ~ |
[ OK ] [ Cancel ] [ Apply ]

Figure 2-5 Settings for the selected port

5) A Hyper Terminal connection with PC serial port have been established as shown

below:
¢ Embest - HyperTerminal E]@@
File Edt View Call Transfer Help
D& &3 0D &
-~
M
< >
Connected 0:00:14 Auto detect  Auto detect SCROL F NUM o
Figure 2-6 Hyper Terminal successfully built
STM32F4DIS-BB Embest Technology Co., LTD
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2.2.3 PC Network Settings

In order to test Ethernet examples, please set up the PC network environment. Make sure

that the PC's IP address and the Devkit407 board's IP address are on the same network.

1) On PC, select Start-> Control Panel-> Network connections-> Local Area

Connection-> Properties, as shown below:

- Local Area Connection Status

General | Support

Connection
Status: Connected
Duration: 00:41:27
Speed: 100.0 Mbps
Activity
10
Sent Received
> |
aa
Packets: E15 40

(| Properties ) Disahle

Close

Figure 2-7 Local Area Connection

2) Click ‘Properties’, this will open the window of Local Area Connection Properties, as

shown below:

STM32F4DIS-BB

-L Local Area Connection Properties

General | Advanced

Connect using:

‘ ES Realtek RTLE139/810x Family Fast B ‘

This connection uses the following tems:

gclien{ for Microsoft Metworks
g\f’irtualanx Bridged Netwarking Driver
gFile and Printer Sharing for Microzoft Networks

Description

Transmission Control Protocaolinternet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected netwoarks.

Shovy icon in natificstion area when connected
Matity me wwhen this connection has limited o no connectivity

[ ox | comest |

Figure 2-8 Local Area Connection Properties

Embest Technology Co., LTD
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3) Double click “TCP / IP Options’, opens a window for TCP / IP Properties, as shown

below:

Internet Protocol (TCPAP) Properties

General

“ou can get [P settings assigned automatically if your network
supports this capabilty. Ctherwize, you need to ask your network
administrator for the appropriate P settings:

() Obtain an P address automatically
@ Usze the foloving IP address;

IP adldress: 192 192 192 . 116

Subnet mask: 253 295 295 .
Default gatesway: 192 0192 182 1M

Ohitain DMS server address automatically

() Use the following DNS server addresses
Preferred DMNE server: 202 .96 134 133

Atternate DMS server: 202 .96 .128 166

Coamems P

Figure 2-9 TCP / IP Options

4) Click the ‘Advanced’ option, open a window for “Advanced TCP / IP settings”, as

shown below:

Advanced TCPAP Settings

IP Seftings | DMS || WWiNS | Options

IP acdresses

P address Subnet mask
192192192116 2552552550

s B[ Er. | [CRemove

Default gateways:

Gateweay Metric
192192192101 Automatic

Automatic metric

Figure 2-10 Advanced TCP / IP settings
5) Click the ‘Add’ option, open a window for "Add TCP / IP".

Enter the IP address and subnet mask, and then click "Add”, as shown below:

STM32F4DIS-BB
Quick Operation Manual

Embest Technology Co., LTD
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Advanced TCPAP Settings

IP Seftings | DNS | wiNS | Options |

IF addreszes

TCRAP Address

IP addres=: 19z 163 .0 .11

Subnet mask: 255 .255 255 . 0
Ce o)

Gatesvay Metric
192192192101 Automatic
[ moo. [ et ][ Remove
Automatic metric

Interface metric: I:I

Figure 2-11 Add TCP/IP address

6) Click “OK” to finish network setup.

STM32F4DIS-BB

Advanced TCPIP Settings:

P Settings | NS | NS || Options |

IP addresses

IP i
(Tez1e212118 255,255 255.0
92.168.0.11 255,255 255.0
[ A | [ Eqit... ] [ Remove ]

Default gatewveays:

Gateway Metric
19219219210 Automatic
[ s [ Edt. | [ Remove

Automatic metric

Interface metric: I:I

Figure 2-12 TCP/IP address successfully setup

Embest Technology Co., LTD
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Charter 3 Peripherals Examples

3.1 USART Example

This example shows how to retarget the C library printf function to the USART. The
implementation output the printf message on the hyperterminal using USART6.
Note: Please configure HyperTerminal (refer to Section 2.2.2 HyperTerminal Connection)

before testing this example.

The example is located in the following folder:

\Codes\STM32F4xx_USART_Example\Project\USART _Printf

In order to run the example, please follow the steps below:

Figure 3-1 Steps for running USART example
1) Connect a null-modem female/female RS232 cable between the DB9 connector
COM1 (USART®6) and PC serial port.
2) Make sure that jumpers JP1 and JP2 are both fitted.
3) Open hyperterminal on PC.
4) Connect the STM32F4DISCOVERY board to a PC with a 'USB type A to Mini-B' cable

through USB connector CN1 to power the board.

STM32F4DIS-BB Embest Technology Co., LTD
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5) Open the project, rebuild all files, load project image and then run the program.

When the program is running, the hyperterminal displays the message as below:
USART Printf Example: retarget the C library printf function to the USART
Type a character on the keyboard, then the hyperterminal displays the received character

on the screen.

3.2 SDIO Example

This example provides an example of how to use the SDIO firmware library and an
associated driver to implement the Fatfs file system on the SD Card memory.
Note: Please configure HyperTerminal (refer to Section 2.2.2 HyperTerminal Connection)

before testing this example.

The example is located in the following folder:

\Codes\STM32F4xx_SDIO_Example\Project\FatFs

In order to run the example, please follow the steps below:

Figure 3-2 Steps for running SDIO example

1) Connect a null-modem female/female RS232 cable between the DB9 connector

STM32F4DIS-BB Embest Technology Co., LTD
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2)
3)
4)

5)

6)

COM1 (USART®6) and PC serial port.

Make sure that jumpers JP1 and JP2 are both fitted.

Open hyperterminal on PC.

Insert a TF card into microSD slot CONG.

Connect the STM32F4DISCOVERY board to a PC with a 'USB type A to Mini-B' cable
through USB connector CN1 to power the board.

Open the project, rebuild all files, load project image and then run the program.

Note: Kingston and SanDisk’s TF card (capacity less than 2GB) is recommended. In order

to test successfully, the card should be formatted in FAT32 before use.

3.3 LCD Examples

There are two example in the folder of LCD, LCD example for LCD test and LCD_Touch

example for LCD touch screen calibration.

The examples are located in the following folder:

\Codes\STM32F4xx_LCD_Example\Project\LCD_Touch

In order to run LCD_35T and LCD_Touch examples, please follow the steps below:

1)

Figure 3-3 Steps for running LCD examples

Connect LCD module STM32F4DIS-LCD to DevKit407 CON3 via LCD cable. The red

STM32F4DIS-BB Embest Technology Co., LTD
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line onside indicates the first pin of LCD cable. The triangle onside indicates the first

pin of LCD connector.

2) Connect the STM32F4DISCOVERY board to a PC with a 'USB type A to Mini-B' cable
through USB connector CN1 to power the board.

3) Open the LCD_35T project, rebuild all files, load project image and then run the
program. When the program is running, the red, green and blue ribbons appear on
the LCD.

4) Open the LCD_Touch project, rebuild all files, load project image and then run the
program. Click on calibration points accurately with a touch pen. LCD will give

massage whether calibration is OK.

3.4 DCMI Example

This example shows how to use the DCMI to control the OV9655 Camera module.

The examples are located in the following folder:

\Codes\STM32F4xx_Camera_Example\Project\OV9655 Camera

In order to run the example, please follow the steps below:

Figure 3-4 Steps for running DCMI example

STM32F4DIS-BB Embest Technology Co., LTD
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1) Connect the Camera module (STM32F4DIS-CAM) CONL1 to DevKit407 CON7 via
FFC soft cable when the power is turned off.

Note: Please make sure that STM32F4DIS-CAM is mounted correctly and JP1 and
JP2 are not fitted.

2) Inserta TF card into microSD slot CONG.

3) Connect LCD module STM32F4DIS-LCD to DevKit407 CONS3 via LCD cable. The red
line onside indicates the first pin of LCD cable. The triangle onside indicates the first
pin of LCD connector.

4) Connect the STM32F4DISCOVERY board to a PC with a 'USB type A to Mini-B' cable
through USB connector CN1 to power the board.

5) Open the project, rebuild all files, load project image and then run the program.

6) When the program is running, images collected by the module are shown on the LCD.
Press User button to take a photograph. The photograph will be stored in the TF card
automatically, and named “PICxx.BMP”. "xx” is picture’s number; “BMP” is picture’s
format.

Note: Kingston and SanDisk’s TF card (capacity less than 2GB) is recommended. In
order to test successfully, the card should be formatted in FAT32 before use.

STM32F4DIS-BB Embest Technology Co., LTD
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3.5 Ethernet Example

This example implements a web server application, based on the netconn API, for
STM32F4x7 devices.

Note: Please setup PC network (Section 2.2.3 PC Network Settings) before testing this
example.

The examples are located in the following folder:

\Codes\STM32F4xx_Ethernet_Example\Project\FreeRTOS\httpserver_netconn

In order to run the example, please follow the steps below:

Figure 3-5 Steps for running Ethernet example
1) Connect LCD module STM32F4DIS-LCD to DevKit407 CON3 via LCD cable.

2) Connect the DevKit407 board to a PC with a crossover Ethernet cable through RJ45
connector J1.

3) Connectthe STM32F4DISCOVERY board to a PC with a 'USB type A to Mini-B' cable
through USB connector CN1 to power the board.

4) Open the project, rebuild all files, load project image and then run the program.

5) When the program is running, the LCD displays the IP address of the DevKit407

STM32F4DIS-BB Embest Technology Co., LTD
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board. On a remote PC on the same network, open a web client (Mozilla Firefox or
Internet Explorer) and type the board’s IP address in a web browser. The default IP

address is 192.168.0.10.

Technical support & Warranty Service

Embest Technology Co.,LTD., established in March of 2000, is a global provider of
embedded hardware and software. Embest aims to help customers to reduce time to
market with improved quality by providing the most effective total solutions for the
embedded industry. In the rapidly growing market of high end embedded systems,
Embest provides comprehensive services to specify develop and produce products and
help customers to implement innovative technology and product features. Progressing
from prototyping to the final product within a short time frame and thus shorten the time to
market, and to achieve the lowest production costs possible. Embest insists on a simple
business model to offer customers high-performance, low-cost products with best quality
and service. The content below is the matters need attention for our products technical

support and warranty service:

Technical support service

Embest provides one year free technical support service for all products. Technical
support service covers:
® Embest embedded platform products software/hardware materials
® Assist customers compile and run the source code we offer.
® Solve the problems occurs on embedded software/hardware platform if users
follow the instructions in the documentation we offer.

® Judge whether the product failure exists.

Special explanation, the situations listed below are not included in the range of our free
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technical support service, and Embest will handle the situation with discretion:

Software/Hardware issues user meet during the self-develop process

Issues happen when users compile/run the embedded OS which is tailored by
users themselves.

User’s own applications.

Problems happen during the modification of our software source code

Maintenance service clause

1) The products except LCD, which are not used properly, will take the warranty since

the day of the sale:

PCB: Provide 12 months free maintenance service.

2) The situations listed below are not included in the range of our free maintenance
service, Embest will charge the service fees with discretion:

a) Can't provide valid Proof-of-Purchase, the identification label is torn up or
illegible, the identification label is altered or doesn’t accord with the actual
products;

b) Don't follow the instruction of the manual in order to damage the product;

c) Due to the natural disasters ( unexpected matters ), or natural attrition of the
components, or unexpected matters leads to the defects of appearance/function;

d) Due to the power supply, bump, leaking of the roof, pets, moist, impurities into
the boards, all those reasons which lead the defects of appearance/function;

e) User unauthorized weld or dismantle parts leads the product’s bad condition, or
let other people or institution which are not authorized by Embest to dismantle,
repair, change the product leads the product bad connection or defects of
appearance/function;
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3)

4)

f)  User unauthorized install the software, system or incorrect configuration or
computer virus leads the defects;

g) Purchase the products through unauthorized channel;

h) Those commitments which is committed by other institutions should be

responsible by the institutions, Embest has nothing to do with that;

During the warranty period, the delivery fee which delivery to Embest should be
covered by user, Embest will pay for the return delivery fee to users when the product
is repaired. If the warranty period is expired, all the delivery fees will be charged by
users.

When the board needs repair, please contact technical support department.

Note: Those products are returned without the permission of our technician, we will

not take any responsibility for them.

Basic notice to protect and maintain the LCD panel

1)

2)

3)

Do not use finger nails or hard sharp objects to touch the surface of the LCD.
Embest recommends the use of special screen wipers to wipe the LCD after long
time use, please avoid clean the surface with fingers or hands to leave fingerprint.
Do not clean the surface of the screen with chemicals, otherwise user can not enjoy

above service.

Note: Embest do not supply maintenance service to LCD. We suggest the customer
first check the LCD after getting the goods. In case the LCD can not run or show no
display, customer should inform Embest within 7 business days from the moment of

getting the goods.
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Value Added Services

We will provide following value added services:

® Provided services of driver develop based on Embest embedded platform, like
serial port, USB interface devices, LCD screen.

® Provided the services of control system transplant, BSP drivers development, API
software development.

® Other value added services like power adapter, LCD parts.

® Other OEM/ODM services.

® Technically training.

Please contact Embest to get technical support:

® Support Tel:+86-755-25503401
® Fax:+86-755-25616057

® Pre-Sale consultation: market@embedinfo.com

® After-Sale consultation: support@embedinfo.com
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