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Real Time Group        
Hardware + Software = Embedded Solutions

"Installing Course SW for Linux" guide
In order to start coding and running applications on the EVB (Evaluation Board - Mini 2440) you'll need to install some drivers and external utilities.


This document aims to explain the installations needed on a Linux Machine (which is preferable to Windows) - below are the necessary tools for that end.
However if you do prefer to use a Windows based P.C. (which is not supported by us) please go to "INSTALLING COURSE SW FOR Windows"  guide.

All drivers and external utilities can and should be downloaded from the RT-Group site , if you don’t have the password please ask it from your instructor.
Embedded Applications are compiled on the P.C.( Linux \ Windows) using a Cross-Compiler, thus creating an image file  (Demo.bin) which is downloaded through the USB cable to the Evaluation board. 
Lets go through the list of needed drivers and utilities first:
- The GNU toolchain used as our cross-compiler
- The IDE such as Geany or Eclipse (or any other IDE you prefer)
- The usbpush tool -  used for downloading and burning the binary image to      
   the EVB 

 -  The RS232 manager – servers as a terminal to the EVB, can be minicom 
     or  putty:

-  Development Card's Data Sheets and Schematics .
** You need to run as root just enter: 

Red-Hat \ Centos: su 
Debian \ Ubunto:  sudo su 
1. First lets get the environment ready:
In order to support 32\64 bit issues please use the following command: 
Red-Hat \ Centos:  yum install libc6-i386 
     Debian \ Ubunto:  apt-get install libc6-i386
2. Installing the arm-elf-gcc  Cross-compiler.
a) Here is some info regarding the cross-compiler (you don't have to go through it – only if you like)  .pdf (Ronetix)
b) Use the following link to download the GNU tool-chain source code (click here to download)  
c) Use the following link to install the cross-compiler
d) in order to make the cross-compiler run from everywhere use the following command line in /root/.bashrc 
gedit ~/.bashrc
PATH=$PATH:/usr/cross/arm-elf/bin
         ** don’t forget 
a. To open a new terminal so the script will be run
b. To verify it works  type from the command line: 
arm-elf-gcc –v
c. In Case you are working on a 64 bit Linux Machine
you might need to install support for 32bit libraries.


3. Installing an IDE
you may install the IDE of your choice as long as you configure it to run the required (GNU tool-chain ) Cross-Compiler.

a. For the Eclipse IDE (click here to download)
please click here to watch the video explanation - click here to see the video .
b. If you prefer to use geany, please use the following commands to install it:
     Red-Hat \ Centos:  yum install  geany
     Debian \ Ubunto:  sudo apt-get install geany
4.  Installing the usbpush tool for downloading binary files to the EVB 
Use the Following link to download the usbpush utility 
https://drive.google.com/file/d/0B-OsnmFKHKl3aW5CQklacHMxOW8/view?usp=sharing


a. Open Terminal in the download folder

b. unzip usbpush.zip

c. yes | rm usbpush.zip

d. you will get 3 directories (boot_usb, dnw_linux,usbpush)

e. you will only need to use the file usbpush within the usbpush directory

f. chmod 777 /usbpush/usbpush
g. Copy the usbpush binary file to the /usr/bin or usr/sbin so it can be called from anywhere
cp /usbpush/usbpush /usr/bin
h. Call the usbpush to verify it works.
5. Installing the Serial RS232 manager
for Installing minicom please use the following:
     Red-Hat \ Centos:  yum install  minicom
     Debian \ Ubunto:  sudo apt-get install minicom
a. Connect the EVB to the PC through the RS232-to-USB cable.
 the USB end should be connected the P.C.
the RS232 end should be connected to the EVB.
b. Run the following command in a terminal (as root or sudo)
dmesg

this will show all kernel messages including the last USB connections, 
look for a message "ttyUSB<n>" where n could be 0/1/2

c. for the first time running minicom use:
minicom –s
this will open minicom configuration options (Serial port setup)
d. Press A to change to /dev/ttyUSB0 (as you found in dmesg)

e. Press F to change to NO (flow control)
f. Verify that E – is 115200 8N1

Save as default and exit

Compiling your first Embedded Program

 and Downloading it to the EVB
Now that you have installed all the needed Software on your Linux Machine (or Virtual Machine), we can go ahead and start.

In order to compile and download your first arm-based embedded program, we need to get the system ready, so some additional preparations are in order (in this precise order please):
1) Get to know the mini2440 EVB

2) Connect the EVB to the Laptop \ P.C.

3) Turn on the EVB from the NOR flash – so the download utility is loaded at the EVB.
4) Compile  your first program " CLASS-Exercise1" on the Linux Machine

5) Download the created image file (Demo.bin) to the EVB RAM and run it from there
1) Get to know the mini2440 EVB
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Please make sure that have already completed the "INSTALLING COURSE SW FOR LINUX"  guide before going on.

2) Connecting the EVB to the Laptop \ P.C.
The "USB to Serial" cable will be used as the following: 
a. The USB end should be connected to the P.C.
1) before plugging in the USB, 
clean the kernel-print-buffer using: 
dmesg –c

2) Once you have plugged in the USB plug into the Laptop\P.C.
the kernel should detect it. 
Using the kernel dmesg command you can see the  "USB-to-Serial" device mapping , it should be of the following format: ttyUSBx [x= 0,1,2…]
3) Make sure you use this Device file in your minicom configuration as well as 115200 8n1 (minicom –s)
** for Virtual-Machine users make sure you have enabled the USB device for the virtual machine
b. The Serial end should be connected to the EVB

   3) Turning on the EVB and making sure Linux is loading.
a. You need to connect the EVB to the Power cord (make sure it's not the green sound interface!).

b. Before turning on the EVB, switch the S2 switch towards the NOR Flash side, The system will boot from Nor Flash (Loading the Boot-Loader application which will allow us to download the Demo image)
c. Turn on the EVB, using the minicom utility you should see the Embedded Linux kernel loading on the EVB.
wait until the loading is finished, hit the keyboards enter-key to make sure its responsive. 

4) Compiling the program on the Linux Machine

a. Download the lesson from the site:  " CLASS-Exercise1" 
b. Unzip the lesson, go to that created directory.
c. If have not already done so, please Make sure that the following are correct:

i. The Cross-Compiler: arm-elf-gcc is working properly and is in configured within the PATH environment variable.
ii. In case you are using 64bit Linux Machine, you have installed the support for 32bit libraries:
Red-Hat \ Centos:  yum install libc6-i386 
     Debian \ Ubunto:  apt-get install libc6-i386
d. Go ahead and compile the " CLASS-Exercise1" using the make command:
> make
e. If there were no errors, you should get a lots of new *.o files and one demo.bin file

5) Download Demo.bin (boot-loader image) to the EVB
a. Set the EVB to boot from the Nor flash and reboot the EVB, after it boots – you will see a list of download options.
b.  Choose 'D' for download and Run
 the board should be ready to receive the Demo.bin image, look   for the following message at the minicom terminal:
"USB is connected Waiting for download"

3. At the P.C. go to the directory where your image is located open a new terminal, login as root and  run the following command:

     usbpush <Demo.bin>

Once the file is downloaded to your EVB's RAM it will start running immediately
Let me know if there any problems (
Real-Time Group
rt-ed.co.il      rt-dev.com     rt-hr.co.il
  972-77-7067057     Professor Shore Street, , Holon

