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 Hardware Specification 

 

CPU ATSAMA5D3x (CORTEX-A5) 

DDR2 H5PS1G63KFR-S6C(1Gb) 

NAND FLASH S34ML02G100TFI000(2Gb) 

Serial Flash AT25DF321A-MH-Y(32Mb) 

LDO Voltage Regulators XC6206P252MR-G(250mA) 

STEP-DOWN DC-DC PAM2306AYPAA 

CRYSTAL FA-238V-12M,12MHz/FC-135,32.768 kHz 

 

 
 Board Size 

   67.6 x 36.5(mm) 

 

 

1Gb DDR2 

SDRAM 

ATSAMA5D3x CPU 

2Gb NANDFLASH Serial Flash 
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 Block Diagram 
 

 
 

 

CPU 

ATSAMA5D31 support (ATMEL cpu). 
ATSAMA5D32 support (ATMEL cpu). 

ATSAMA5D33 support (ATMEL cpu). 
ATSAMA5D34 support (ATMEL cpu). 
ATSAMA5D35 support (ATMEL cpu). 

MEMORY DDR2 Ram, SerialFlash, NAND flash. 

POWER 
3.3 volatage input. 
Internal Regulator for internal use. 

DISPLAY HDMI/LCD support. (5 Layer overlay ) 

USB HOST 

EHCI/OHCI  
Keyboard, Mouse, HID Interface devices. 

USB memory, Printer. 

USB Camera, variable sensor devices available. 
 

USB DEVICE 
USB memory device 
USB Serial device 
ActiveSync device 

ETHERNET 
10M/100M ethernet support. (EMAC) 

1G ethernet support.  (GMAC) 

SOUND I2S support (WM8960….) 

OTHERS 

I2C, SPI, CAN I/F. 
Timer(6channel), PWM(4 channel), CAN. 
USART, UART I/F 
Camera(ISI) I/F. 
SD/SDIO, eMMC I/F. 

SoftModem I/F 
12bit ADC/Touch I/F 
GPIO, ... 
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 Software Specification 

 

BOOT JBOOT supported. 

OS 

dooroos.realtime (http://www.dooroos.org) 

- filesystem server (FAT, ROM, RAM) 

- device server 

- window server (GUI) 

- network server (TCP/IP) 

Device drivers 

Display Driver                     for LCD and HDMI 
EHCI / OHCI driver                for USB 
USB device driver                 for USB device control 
GMAC / EMAC driver               for network  

ISI driver                          for camera 

NAND flash driver                 for DISK (FTL/partition supported) 
Touch driver                       for touch panel 
SDIO driver                       for SD memory and SDIO device 
wave driver                       for sound-out 
uart driver                        for uart communication 
TWI driver                        for control of the device 

KEYBOARDD driver               for key input 
LED driver                        for notification 

Middle ware 

(DLL) 

bmpfont.dll                      for Bitmap font display 
ttffont.dll                        for ttf font display 
convchar.dll                      for character code conversion 

debug.dll                        for debug message print 
taskheap.dll                     for heap management 
dhcp.dll                          for DHCP client 
dhcpd.dll                         for DHCP server 
ftp.dll                            for ftp client 

gl.dll                             for graphic library 
IME.dll                           for Input Method 

imgbmp.dll                      for bmp image file 
imggif.dll                        for gif image file 
imgpng.dll                       for png image file 
imgjpg.dll                       for jpg image file 
mad.dll                          for MP3 sound file 
tremor.dll                       for ogg sound file 
sound.dll                       for sound play 

sqlite.dll                        for database 
zlib.dll                          for compression 
mixer.drv                        for soft mixer. 

Usb driver 

USB DEVICE : activesync driver 
USB DEVICE : mass storage driver 

USB DEVICE : cdc driver 
USB HOST   : HID keyboard driver 

USB HOST   : HID mouse driver 
USB HOST   : mass storage driver 
USB HOST   : camera driver 
USB HOST   : printer driver 

Sample Apps. 

Various OS API/Resource demo apps. 
Network commnunication apps. (TCP, UDP, RAW) 
Network protocol apps. (dhcp, ftp, webserver …. ) 
GUI apps. 
Simple games 
Image viewer 
Media player. 

Simple shell program. 

http://www.dooroos.org/
ftp://ftp.dll/
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Various Setting apps. 
World clock sample apps. 
Etc.  
Visit the homepage http://www.dooroos.org 

 

dooroo-framework 

dooroo-framework core (.dll) 
dooroo-framework nodes (.dll) 
dooroo-framework sample (.dfe) 
dooroo-framework editor (PC editor) 
dooroo-framework node editor (PC node editor) 

dooroo-framework node sample source files 
Visit the homepage http://www.dooroos.com 
 

 

 

 

 

 

 

 

 dooroos.realtime block diagram 

 

 
 

 
  

http://www.dooroos.org/
http://www.dooroos.com/
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 dooroos.realtime benefits 

 

 

   Power Management 

 

  Software driven power management is crucial for extending battery life in portable 

devices, thermal management and for producing energy efficient embedded devices. 

Embedded developers can now take advantage of the last power saving features in today’s 

processors with the built-in Power Management Framework in the dooroos.realtime. 

Software Developers control overall system power consumption with high-level APIs, while 

dooroos.realtime manages the power mode transition of each device in system. 

 

 

 

 

 

 

   Storage Support 

 
Stoage device can be formatted for FAT, the same file system can also be present on connected 

IDE, SD, USB, as well as the soldered down and on-chip Flash devices. Access to file systems is 
threa-safe, and multiple tasks can simultaneously access multiple files across any combination of 
physical media. 
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  Configurable Code 
 

When you build your dooroos.realtime based system, only the dooroos.realtime components 
and various middleware library(.dll) required by the system are assembled seperatly in the the 
final image. By ensuring code size is kept to a minimum, dooroos.realtime can significantly reduce 

your certification costs, since certification effort is directly proportional to the lines of code being 
validated. A proven platform, the dooroos.realtime code based has been through the 

certification/debug process time and time again. With dooroos.realtime as the underlying platform, 
software developers can be confident their devices will pass the scrutiny of government agencies 
to ensure safely requirements are met. Source code is prvided to facilitate the certification process. 

 
 

 

 Ready to Wifi 
 

  Embedded system facilities can be challenging wireless environments with varying levels of signal 

strength, multiple AP’s from different manufacturers, and a range of authentication and encryption 

methods that must be supported. The dooroos.realtime wi-fi solution comprises an wifi that has a 

proven track record of reliability and robustness in these demanding environments. Wi-Fi Certified in 
accordance with the Wi-Fi Alliance, dooroos.realtime delivers a comprehensive solution with 
802.11a/b/g/n support on the industry’s leading chipset manufacturers including Atheros, Ralink. 
Because security is important when transmitting protected information over unsecure networks, 

dooroos.realtime can provide the crypto services to deliver encryption that includes AES, SHA and 
others. 
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 Ready to USB 
 

Embedded system device designers can incorporate USB Host, Device, connectivity into systems 

with the dooroos.realtime. dooroos.realtime offers one of the most comprehensive USB solutions in 
the industry and is offering both Host and Device nodes. 

 
 

   Integrated UI Development 
 

dooroos.realtime comes integrate with dooroos graphical user interface solution with window 

server helping ensure that developers can create the type of user interfaces demanded in today’s 
emdbeded system devices. Our UI solutions include the many middleware(.dll) to handling the 
image, font and drawing primitives. For UI optimizations and greater system reliability, 
dooroos.realtime visual studio has been integrated to allow developers to understand the 

interactions between the UI and the system. 
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 Ready to IDE 
 

The dooroos.realtime development environment enables developers to efficiently develop and 
build the code in an optimized environment. Dooroos.realtime visual studio is consists of a source 
code editor, build automation tools and project/solution management tools.  

 

 

 

  Emulator 
 

The dooroos.realtime SDK includes a dooroos emulator — a virtual hardware device that runs 
on your computer. The emulator lets you develop and test dooroos.realtime applications without 

using a physical device. 

The dooroos emulator mimics all of the hardware and software features of a typical hardware 
devices : Display, Touch, keyintput, sound, network, serial, etc except that it cannot place the 
special hardware device: SPI…. It provides a complete dooroos.realtime development environment 
which you can control by using your mouse or keyboard to generate events for your application. It 
also provides a screen in which your application is displayed, together with any other active 
dooroos.realtime applications. 

The dooroos.realtime SDK includes a dooroos emulator — a virtual hardware device that runs on 
your computer. The emulator lets you develop and test dooroos.realtime applications without using 
a physical device. 
The dooroos emulator mimics all of the hardware and software features of a typical hardware 
devices : Display, Touch, keyintput, sound, network, serial, etc except that it cannot place the 
special hardware device: SPI…. It provides a complete dooroos.realtime development environment 
which you can control by using your mouse or keyboard to generate events for your application. It 

also provides a screen in which your application is displayed, together with any other active 

dooroos.realtime applications. 
Developing for embedded system becomes a breeze. The dooroos emulator is super simple to 
install and lets you do serious embedded system development from your desktop. 
 
Do your system development straight from your desktop. 
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  dooroo-framework 
 

The dooroo-framework is the solution that is highly flexible and configurable and covers a wide 
range of the embedded system design without or minimizing programming ; automation, visualization, 

communication, filter and process control tasks from small embedded system up to large system like a 

industrial automation. 

The dooroo-framework project created with the dooroo-framework editor (PC program) can perform 
several task – dependent on how the project is configured and used. The dooroo-framework offers some 
advanced features like: 

 flexible network-capability 

 open plugin interface for adding new controls and interfaces (new dooroo-framework nodes) 

 Easy connection, handshake and co-processing of different dooroo-framework nodes 

 Easy project creation via dooroo-framework editor (PC program). 

 Separated applications for editing, debugging and a highly optimized one for running a dooroo-

framework application so that the final project can be executed without problems also on the 
weak hardware platforms. 

 Full support for user management, user levels and privileges. 

 Support for touch-screen/keyboard/mouse control. 

The dooroo-framework is as simple as possible while it offers everything that is necessary. So it can be 
understood by users fast and easily without missing any importants . In other words, we do not have 
thousands of fancy features that overlap each other and nobody uses because nobody is able to 
understand them, we have exactly what is needed.  

The dooroo-framework is really portable and platform-independent. You can transfer your existing 
project files to an other system easily, there is no need for expensive porting. 

The dooroo-framework offers open programming interfaces to the outer world you can utilitize without 

licensing restrictions. So you do not have to share the unique characteristics of your product 

with others (including us): you can adapt a plug-in (dooroo-framwork node) for the hardware 

that makes the difference between you and your competitors and still use the functionality not 

only of the dooroo-framework software nodes. As a result, you do not need to write your own 

software just for keeping your business secrets. 

The dooroo-framework is very flexible: not only the open programming interfaces for the 

dooroo-framework node but also the internal structure of the application allows you to make a 

system of very different tasks. This means you can combine the features of different 

worlds(functionality) within one application according to your needs. 
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- dooroo-framework structure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- dooroo-framework editor 

  

dooroo framework 

 

 

 

 

 

plugins 

 

 

Plugins 

 

                                  
 

 

 
node 

 
node 

 
node 

dooroos.realtime Operating System. 

node 

dooroo framework backbone 

loader connection window 

Generated binary file by PC Editor 
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- dooroo-framework node editor 

 
 
 

 Easy to upgrade 

 
The easy upgrade solution is provided in order to bring the system up to date or to improve its 
characteristics. The kernel upgrade tool, application/library/driver upgrade tool and the zipped upgrade 
tool by the USB memory stick, the SD memory card is provided. And by USB device port can be used to 
upgrade the application, the library and the drivers. 
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 dooroos.realtime embedded system proposal  
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 How to write the images (download from the http://www.dooroos.com) 

 

1. serial flash : samba writing 

 

components: 

    1. sama5d3xek-dataflashboot-jboot-3.5.4.bin : atmel booting program 

    2. j-boot.bin     : OS bootloader 

    3. dooroos.img    : OS image 

    4. logo.gif       : boot logo image  

                        - gif format. 

                        - the image size should be the display device resolution. 

                        - the maximum file size is 128KB 

     

     

1. HOW to write the components into serial flash by ATMEL samba 

1. put the CPU module into the usb boot mode :  

   (force the boot fail, in other words,  

    reset the system with the normal boot fail condition ) 

2. connect the targer system to the PC with samba by usb device cable. 

3. execute the file "upgrade.bat" 

4. if failed, check the samba usb port name in the file "upgrade.bat" and modify. 

    \USBserial\COM3 : this is the usb port name of the samba  

    - you can get this port name from the samba execute program in the your computer 

system. 

    - and replace this port name. 

    - goto the step 3. again. 

     

another method: 

    - if you have the JTAG connection, you can use JTAG port name instead usb port 

name and usb cable. 

    - in the step 2 and 3, the usb device cable and the usb port name can be replaced 

with JTAGE cable and JTAG port name. 

 

 

1-1. HOW to write the more file to the serial flash 

1. edit the file "upgrade.tcl" 

   - in the NEXT LINE of the   

"send_file {SerialFlash AT25/AT26} "./dooroos.img" 0x40000 0",  

     you can add the same sentence in the same format like this. 

       [command] [memory type]        [file name]    [address] [how]  

       send_file {SerialFlash AT25/AT26} "./setting.bin" 0x100000 0 

 

 

2. HOW to upgrade by USB memory stick 

1. see the USB memory stick upgrade chapter 
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2. nand flash : usb device writing 
 

Components: 

    1. the directory "nand_dooroo_framework" : dooroo framework demo image 

    2. the directory "nand_dooroos_demo" : dooroos.realtime demo applications image 

 

HOW to write the components into nand flash by usb device cable 

    1. boot the target system after the writing of the serial-flash images 

    2. connect the usb device cable with pc and target system 

    3. you can get the 3 usb external disks detection on the PC. 

    4. format the 3 disks with FAT filesystem (FAT, FAT32) 

    5. copy all the contents in the directory "nand_dooroo_framework" or 

"nand_dooroos_demo" into the first detected disk.  

        (do not copy the directory itself, copy all the contents in the directory.) 

    6. reboot.... you can get dooroos.realtime system. 
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  USB memory stick upgrade (download from http://www.dooroos.com) 

 

1. How to upgrade. 

- Plug-in the usb memory stick to the usb-host connector 

- Reboot 

- Now the file “dooroo_usb.exe”is executed. 

 

2. USB Memory stick directory structure 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  

dooroos_boot 

dll 

drv 

dooroo_usb.exe 

logfilecopy.dll 

util.dll 

zlib.dll 

dooroo_fw j-boot.bin 

sama5d3xek-dataflashboot-jboot-3.5.4.bin 

dooroos.img 

logo.gif 

/ 

dooroo_copy 

upgrade.zip 
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- dooroo_usb.exe : the execution file of the dooroos.realtime O/S to upgrade 

the system 

- dll files : logfilecopy.dll, util.dll and zlib.dll 

- The directory “dooroo_fw” has the serial flash download binaries and the 

zipped application binaries. 

 sama5d3xek-dataflashboot-jboot-3.5.4.bin : atmel booting file. 

 j-boot.bin : boot loader of the dooroos.realtime. 

 dooroos.img : dooroos.realtime kernel image. 

 upgrade.zip : the zipped application binaries, files and the directories. 

- The directory “dooroo_copy“ has the application binaries, files and the 

directories to be copied. 
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- The screenshot of dooroo_usb.exe  

 
 

 

 
 
 
  

Upgrade kernel 

to serial flash 

Upgrade from  

“upgrade.zip” 

copy all the file from 

the “dooroo_copy” 
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  How to download the generated dooroo-framework binary 
 
 

1. Generate the dooroo-framework binary and xml files. 

: File  Export XML… 

 
 

2. Check the project directory (ex. c:\dooroos\RealTime\doorooFrameWork\DfeSample\ ) 

: the file “df_image.bin” is generated. 

: the directory “dll” is created and contains the dooroo-framework dlls used in this project. 

: the directory “res” is created and contains the resource files(images) used in this project. 

 

3. Copy the files and the directories to target system. 

: connect the usb cable to PC then you can get the 3 external disk. 

: copy the file “df_image.bin” , the directory “dll” and the directory “res” to the external  

disk detected first by usb cable. 

 

 To emulate in PC : EmulatorCopy_Generate_Run 

 
 


