
  

 

Build Environment Setup - GCC 

This document illustrates how to build Realtek Wi-Fi SDK under GCC environment. 
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1 Introduction 
This document illustrates how to build Realtek Wi-Fi SDK under GCC environment. We will focus 

on both Windows platform and Linux distribution in this document. For Windows, we use 

Windows 7 64-bit as our platform. And for Linux distribution, we use Ubuntu 16.04 64-bit as our 

platform. Note that the build and download procedure are quite similar between Windows and 

Linux operating system. 

2 How to get GCC environment 

2.1 Windows 
On Windows, you can use Cygwin as the GCC environment. Cygwin is a large collection of GNU 

and open source tools which provide functionality similar to a Linux distribution on Windows. 

Please check http://cygwin.com and download the Cygwin package for your Windows platform. 

During the installation of Cygwin package, you should include ‘Devel -> make’ and ‘Math -> bc’ 

utilities on the Select Packages step: 

http://cygwin.com/
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2.2 Linux 
On Linux, there are some packages should be installed for our GCC environment. The packages 

include libc6-i386 (GNU C library), lib32ncurses5 (32-bit terminal handling. If you are using 32-

bit platform, install libncurses5 instead), make, bc, and gawk. Some of these packages might 

have been pre-installed in your operating system. Please use package manager to check and 

install them. And for the last three packages, you can also type its corresponding version 

command on terminal like below figures to check whether it existed. If not, please make these 

packages installed. 
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 $ make -v 

 

 $ bc -v 

 

 $ gawk --v 

 

3 How to build and download code 
In this section, we illustrate how to build, download, and enter GDB debugger mode. First, we 

need to switch to gcc project directory. 

For Windows, please open Cygwin terminal and use cd command to change directory to GCC-

RELEASE/ directory of SDK. Note that you need to add “cygdrive” prefix in front of the SDK 

location so that Cygwin can access your file system: 

 $ cd /cygdrive/SDK_LOC/project/realtek_ameba1_va0_example/GCC-RELEASE 

For Linux, open its own terminal and use cd command to change directory to GCC-RELEASE/ 

directory of SDK: 

 $ cd /SDK_LOC/project/realtek_ameba1_va0_example/GCC-RELEASE 
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3.1 Build code 
To build the SDK, simply use make command under GCC-RELEASE/ directory on Cygwin 

(Windows) or terminal (Linux): 

 $ make 

If the terminal contains “Image manipulating” output message means that the image has been 

built successfully.  
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If somehow it built failed, you can try to type $make clean and then redo the make procedure. 

After successfully build, there should be a directory named “application” created under GCC-

RELEASE/ directory. The image file is located in application/Debug/bin/: 

 

 

3.2 Debugger setting 
Ameba Device Board supports CMSIS-DAP and J-Link for code download and enter debugger 

mode with GCC. The settings for these two different debuggers are described below. 

3.2.1 OpenOCD/CMSIS-DAP 

3.2.1.1 Windows 
Ameba Device Board supports CMSIS-DAP debugger. We can use OpenOCD/CMSIS-DAP to 

download the software and enter GBD debugger mode under GCC environment. It requires 

installing “serial to USB driver” at first. Serial to USB driver can be found in 

tools/serial_to_usb/mbedWinSerial_16466.zip. 

Connect board to the PC with micro-USB cable: 
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If Serial to USB driver has been installed and the board is connected to PC, there should be 

mbed Serial Port shown in Device Manager. 
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It also requires installing OpenOCD on your platform. Please check http://openocd.org to get 

the binary package (https://github.com/gnuarmeclipse/openocd/releases). Then install 

OpenOCD and add the bin files to Environment Variables Path (Control Panel -> System and 

Security -> System -> Advanced System Settings -> Advanced tab -> Environment Variables -> 

Path). 

 

If OpenOCD has been installed correctly, execute GCC-RELEASE/run_openocd.bat to start GDB 

server and you should see some messages like below figure. This window should NOT be closed 

if you want to download software or enter GDB debugger. (Note that you also can execute 

run_openocd.sh script on Cygwin terminal rather than execute run_openocd.bat batch file.) 

http://openocd.org/
https://github.com/gnuarmeclipse/openocd/releases
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On the Cygwin terminal you should type below command before you using OpenOCD/CMSIS-

DAP to download software or enter GDB debugger: 

 $ make setup GDB_SERVER=openocd 

 

3.2.1.2 Linux 
Ameba Device Board supports CMSIS-DAP debugger. We can use OpenOCD/CMSIS-DAP to 

download the software and enter GBD debugger mode under GCC environment. 

Connect board to the PC with micro-USB cable: 
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If the board is connected to PC, there should be MBED drive shown in file explorer. Note that if 

you are using Virtual Machine as your Linux platform, please make sure the USB connection 

setting between VM host and client is correct so that the VM client can detect MBED drive. 
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Now that the MBED drive can be detected by our platform, we need to install OpenOCD 

package as our GDB server. You can use package manager to install it. To check whether it 

existed, use its version command to check: 

 

Note. We suggest the version of OpenOCD you installed should be newer than (or equal to) 

0.9.0, which is available on package manager of Ubuntu 16.04. If the version of OpenOCD you 

installed is older than it, the connection might not be successful. You can refer Sec. 6.2 to know 

how to configure and build the newer version of OpenOCD on your platform. 

 

After OpenOCD installation, open a new terminal and run the GCC-RELEASE/run_openocd.sh 

script. You should see some messages like below figure and the GDB server has been started. If 

you see some error message contains “unable to open CMSIS-DAP device”, it might be caused 
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by the current user not having the right access permission to your board driver. For this case, 

you can try to running the script as root by using sudo command. 

Note that this script should NOT be suspended if you want to download software or enter GDB 

debugger. 

 $ sh run_openocd.sh 

 

On the project terminal you should type below command before you using OpenOCD/CMSIS-

DAP to download software or enter GDB debugger: 

 $ make setup GDB_SERVER=openocd 
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3.2.2 Jlink 
Ameba Device Board also supports J-Link debugger. To use J-Link debugger we need to do some 

hardware configuration. Please weld JTAG connectors to HDK board and connect with pitch 

2.54mm 2x5pins connector. The JTAG pin definitions are listed on the bottom side. And it is 

recommended to weld the connector on the bottom side. After finish this configuration, please 

connect it to PC side. Note that if you are using Virtual Machine as your platform, please make 

sure the USB connection setting between VM host and client is correct so that the VM client 

can detect the device. 

 

 

2.54mm 2x5pins connector (or use Dupont Line) 

3.2.2.1 Windows 
Besides the hardware configuration, it also requires installing J-Link GDB server. For Windows, 

please check http://www.segger.com and download “J-Link Software and Documentation Pack” 

(https://www.segger.com/downloads/jlink). After the installation of the software pack, you 

http://www.segger.com/
https://www.segger.com/downloads/jlink
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should see a tool named “J-Link GDB Server”. Execute the J-Link GDB Server tool and choose the 

target device to Cortex-M3 to start GDB server: 

 

The started J-Link GDB server should looks like below figure. And this window should NOT be 

closed if you want to download software or enter GDB debugger mode. 

In the log console, make sure the TCP/IP port is 2331 which should be the same as default 

setting in “component\soc\realtek\8195a\misc\gcc_utility\rtl_gdb_flash_write.txt” so the 

Cygwin can connect to the GDB server successfully. 
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On the Cygwin terminal you should type below command before you using J-Link to download 

software or enter GDB debugger: 

 $ make setup GDB_SERVER=jlink 

 

3.2.2.2 Linux 
For Linux, we need to disable DAP at first so that the DAP signal won’t conflict with JTAG signal. 

Please follow the steps shown at below figure to disable it. If it success, you should see a drive 

named “CRP DISABLD” instead of “MBED”. (This can refer to the first half content of 

http://www.amebaiot.com/en/change-dap-firmware/) 

http://www.amebaiot.com/en/change-dap-firmware/
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And for J-Link GDB server, please check http://www.segger.com and download “J-Link Software 

and Documentation Pack” (https://www.segger.com/downloads/jlink). We suggest using 

Debian package manager to install the Debian version: 

 $ dpkg –i jlink_6.0.7_x86_64.deb 

 

After the installation of the software pack, there should be a tool named “JLinkGDBServer” 

under JLink directory. Take Ubuntu 16.04 as example, the JLinkGDBServer can be found at 

/opt/SEGGER/JLink/ directory. Please open a new terminal and type following command to 

start GDB server. Note that this terminal should NOT be closed if you want to download 

software or enter GDB debugger mode. 

 $ /opt/SEGGER/JLink/JLinkGDBServer –device cortex-m3 

http://www.segger.com/
https://www.segger.com/downloads/jlink
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The started J-Link GDB server should looks like above figure. Please make sure the TCP/IP port 

is 2331 which should be the same as default setting in 

“component\soc\realtek\8195a\misc\gcc_utility\rtl_gdb_flash_write.txt”. 

 

On the project terminal you should type below command before you using J-Link to download 

software or enter GDB debugger: 

 $ make setup GDB_SERVER=jlink 
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3.3 Download code to flash 
To download software into Ameba Device Board, please make sure steps mentioned in Sec.0 to 

Sec.3.2 are done and then type below command on Cygwin (Windows) or terminal (Linux). 

$ make flash 

This command would download the software into flash and it would take a few seconds to 

finish. After successful download, please press the Reset button and you should see that the 

device now is booted with new image. 
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Note. If the download procedure hangs for a long time, you can check Sec. 6.3 to troubleshoot 

the issue by updating newest DAP firmware. 

3.4 Enter GDB debugger 
To enter GDB debugger mode, please make sure steps mentioned in Sec.3.1 to Sec. 3.3 are 

finished and then reset the device first. After reset chip, type below command on Cygwin 

(Windows) or terminal (Linux) to enter GDB: 

$ make debug 

 

3.5 Download and debug in RAM 
This section describes another command that can download the software into RAM and then 

enter GDB debug mode. Generally, this command is the combination of Sec.3.3 and Sec.3.4. But 

the command mentioned in Sec.3.3 is to download software into flash, while in this section we 

download software into RAM. To use this command please make sure steps mentioned in Sec.0 

to Sec.3.2 are done and then type below command on Cygwin (Windows) or terminal (Linux). 

 $ make ramdebug 

You should see some messages like below in terminal indicates that you have entered the GDB 

debugger. 
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4 Command list 
Command Usage Description 

all $ make all Compile project to generate 
ram_all.bin 

clean $ make clean Remove compile result 
(*.bin,*.o,…) 

clean_all $ make clean_all Remove compile result and 
Toolchains 

flash $ make flash Download  ram_all.bin to flash 

setup $ make setup GDB_SERVER=server 
(server=openocd or jlink) 

Setup GDB_SERVER 

debug $ make debug Enter gdb debug 

ramdebug $ make ramdebug Write ram_all.bin to RAM then 
enter gdb debug  
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5 GDB debugger basic usage 
GDB, the GNU project debugger, allows you to examine the program while it executes and it is 

helpful for catching bugs. In Sec. 3.4 and Sec. 3.5, we have described how to enter GDB 

debugger mode. And for this section, we will illustrate some basic usage of GDB commands. For 

further information about GDB debugger and its commands, please check 

https://www.gnu.org/software/gdb/ and https://sourceware.org/gdb/current/onlinedocs/gdb/. 

5.1 Stop and continue 

5.1.1 Breakpoint 
Breakpoints are set with the break command (abbreviated b). The usage can be found at 

https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Breaks.html. 

 $ break 

 

5.1.2 Watchpoint 
You can use a watchpoint to stop execution whenever the value of an expression changes. The 

related commands include watch, rwatch, and awatch. And the usage of these commands can 

be found at https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Watchpoints.html. 

$ watch 

 

Note that please keep the range of watchpoints less than 20 bytes, or the watchpoints might 

dump some warning messages like below figure: 

https://www.gnu.org/software/gdb/
https://sourceware.org/gdb/current/onlinedocs/gdb/
https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Breaks.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Set-Watchpoints.html
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5.1.3 Print breakpoints and watchpoints 
To print a table of all breakpoints, watchpoints set and not deleted, use the info command. You 

can simply type info to know its usage. 

$ info 

 

5.1.4 Delete breakpoints 
To eliminate the breakpoints, use the delete command (abbreviated d). The usage can be found 

at https://sourceware.org/gdb/current/onlinedocs/gdb/Delete-Breaks.html. 

$ delete 

 

5.1.5 Continue 
To resume program execution, use the continue command (abbreviated c). The usage can be 

found at https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html. 

$ continue 

 

https://sourceware.org/gdb/current/onlinedocs/gdb/Delete-Breaks.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
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5.1.6 Step 
To step into a function call, use the step command (abbreviated s). It will continue running your 

program until control reaches a different source line. The usage can be found at 

https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html. 

$ step 

 

5.1.7 Next 
To step through the program, use the next command (abbreviated n). The execution will stop 

when control reaches a different line of code at the original stack level. The usage can be found 

at https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html. 

$ next 

 

5.1.8 Quit 
To exit GDB debugger, use the quit command (abbreviated q), or type an end-of-file character 

(usually Ctrl-d). The usage can be found at 

https://sourceware.org/gdb/current/onlinedocs/gdb/Quitting-GDB.html. 

$ quit 

5.2 Examine stack, source file and data 

5.2.1 Backtrace 
A backtrace is a summary of how your program got where it is. You can use backtrace 

command (abbreviated bt) to print a backtrace of the entire stack. The usage can be found at 

https://sourceware.org/gdb/current/onlinedocs/gdb/Backtrace.html. 

$ backtrace 

https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Continuing-and-Stepping.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Quitting-GDB.html
https://sourceware.org/gdb/current/onlinedocs/gdb/Backtrace.html
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5.2.2 Print source lines 
To print lines from a source file, use the list command (abbreviated l). The usage can be found 

at https://sourceware.org/gdb/current/onlinedocs/gdb/List.html. 

$ list 

 

https://sourceware.org/gdb/current/onlinedocs/gdb/List.html


 
Document Number: UM0096 

_______________________________________________________________ 

August 29, 2016  28 

5.2.3 Examine data 
To examine data in your program, you can use print command (abbreviated p). It evaluates and 

prints the value of an expression. The usage can be found at 

https://sourceware.org/gdb/current/onlinedocs/gdb/Data.html. 

$ print 

 

6 Troubleshooting 

6.1 Unable to execute run_openocd.bat normally on 
Windows 

On Windows platform, if you cannot execute run_openocd.bat normally and the pop out 

window always crash, the reason might be OpenOCD has not been correctly installed or the 

connection between PC and Ameba has some problem. 

To check whether OpenOCD has been correctly installed, you can simply type “openocd” on 

cmd window. You should see the debug message like following figure if the OpenOCD has been 

installed right. If you see message like “openocd is not recognized as an internal or external 

command…” instead of above message, it means that OpenOCD did not installed correctly. In 

this case, please make sure the steps in Sec. 3.2.1 are all done correctly especially the 

environment variable path configuration part. 

 

https://sourceware.org/gdb/current/onlinedocs/gdb/Data.html
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If OpenOCD has been installed correctly but the run_openocd.bat still cannot run normally, you 

can try to re-plug the connection between PC and Ameba board. You also can try to execute 

run_openocd.sh rather than run_openocd.bat. To do this, you need to open a new Cygwin 

window, locate the corresponding directory which contains run_openocd.sh, and type “sh 

run_openocd.sh” to execute the script: 

 

 

6.2 How to install the newest version of OpenOCD on 
Ubuntu 

As mentioned in Sec. 3.2.1.2, if the version of OpenOCD you are using is not newer than (or 

equal to) 0.9.0, the OpenOCD/CMSIS-DAP connection might fail. However, if you are using 

Ubuntu 12.04 or 14.04, the OpenOCD you installed by the package manager might be the older 

one. Hence in this section, we provide a guide for compiling and installing the newest OpenOCD. 

The following steps have been tested under Ubuntu 12.04 and 14.04. And for other Linux OS, it 

should also be worked if you make proper changes based on your platform. 

First, we assume that you have access to root privileges and you need to install some required 

packages. The packages include git, gcc build environment, usb-related libraries: 

 $ sudo apt-get install git build-essential g++ autotools-dev make libtool pkg-config 

autoconf automake texinfo libudev-dev libusb-1.0-0-dev libfox-1.6-dev 

 

Second, we need to install HIDAPI library before OpenOCD. HIDAPI is a library which allows 

applications to interface with USB devices. You can refer http://www.signal11.us/oss/hidapi/ 

for more information about it. To install it, we are going to clone the git project and compile it: 

http://www.signal11.us/oss/hidapi/
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 $ cd ~/ 

 $ git clone https://github.com/signal11/hidapi.git 

 $ cd hidapi/ 

 $ ./bootstrap 

 $ ./configure 

 $ make 

 $ sudo make install 

After typing above commands, the HIDAPI should be installed. But we still need to add the 

location of the hid library into system PATH variable. For Ubuntu, please use an editor to open 

~/.profile file: 

 $ vim ~/.profile 

And at the bottom of .profile, please add the following line: 

PATH="$HOME/bin:/usr/local/lib:$PATH" 

 

To reload the PATH variable, you can use below command: 

 $ source ~/.profile 

https://github.com/signal11/hidapi.git
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And you can use echo command to check the updated content of PATH variable: 

 $ echo $PATH 

 

We also need to update our system shared library cache by following command: 

 $ sudo ldconfig 

 

Finally, we are going to compile and install OpenOCD library after we installed HIDAPI: 

 $ cd ~/ 

 $ git clone git://git.code.sf.net/p/openocd/code openocd-code 

 $ cd openocd-code/ 

 $ ./bootstrap 

Since we are using OpenOCD/CMSIS-DAP, we only enable its corresponding configuration: 

 $ ./configure --enable-cmsis-dap --disable-gccwarnings 

 $ make 

 $ sudo make install 

At this point, we have installed the newest OpenOCD library and the OpenOCD/CMSIS-DAP 

connection should be able to work. You can use -v command to check its version: 

 $ openocd –v 
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6.3 Download procedure hang for a long time 
In Sec. 3.3, if the download procedure hang for a long time it might due to the DAP firmware 

problem on device board. The version of DAP firmware should be greater than (or equal to) 

v10.2.3 to make download procedure work. To check the version information, you can use text 

editor to check to content of mbed.htm in MBED drive. 

 

If you find that the DAP firmware version is out of date, you can refer 

http://www.amebaiot.com/en/change-dap-firmware/ to update the DAP firmware on device 

board. 

 

http://www.amebaiot.com/en/change-dap-firmware/

