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About this document

Revision history

The table below displays the revision history for the chapters in this manual.

Chapter Date Revision Changes made

All November 2011 1.0 First publication

Contact information

For the latest news, upgrades and information about Artekit products, visit the Artekit web site at http://www.artekit.eu
For technical support on this product, visit the support page at http://www.artekit.eu/support
For additional information about Artekit products, consult the sources below.

Information type Resource
Technical support support@artekit.eu
Literature www.artekit.eu
Sales sales@artekit.eu
Products forum www.artekit.eu

Life support policy

Artekit Italy products are not indented or authorized for use as critical components in life support devices or systems
without the express written approval from Artekit Italy. Those devices may include devices for supporting or sustaining
life, devices for surgical implant into the body or any other device whose failure to perform correctly could result in life
support failure.

Copyright information

This document is copyright © 2011 Artekit Italy. All rights reserved. Any person may view, copy, print and distribute this
document or any portion of this document for informational purposes only as long as the copyright notice remains
included.

OpenOCD software Copyright © 2008 The OpenOCD Project, Copyright © 2007-2008 Spencer Oliver, Copyright ©

2008 Oyvind Harboe, Copyright © 2008 Duane Ellis.
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Specifications

Product description

The Artekit AK-LINK board is a versatile, low-cost, small-footprint JTAG adapter, OpenOCD compatible. Based on the
popular FTDI ® FT2232D chip, the AK-LINK JTAG is powered directly by USB,

The AK-LINK is capable of sourcing TCK to up 6 MHz, and supports 12Mb USB 2.0 (USB 1.1 compatible).

The AK-LINK autosenses the target voltage and adjust its output levels from 1.65V to 5.5V, supporting all JTAG
compatible development boards. It uses a standard 20-pin JTAG connector.

You may visit the Artekit website at www.artekit.eu to download the latest documentation and software.

Main components

The AK-LINK board has the following main components:

e Mini USB connector.
e Standard 20-pin JTAG connector
e Power ON LED, Activity yellow LED and Activity green LED

Environmental requirements

The AK-LINK board must be stored between -40° C and +100° C. The recommended operating temperature is between
0°cand +70°C.

The AK-LINK board may be damaged without proper anti-static handling.

Handling the board
When handling the board, it is important to observer the following precaution:

Static discharge precaution — Without proper anti-static handling the board can be damaged. Therefore, take anti-static
precautions when handling the board.
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Board overview
TOP VIEW

All measures are in millimeters (inches)

Power LED A
=
Mini USB Conn. _JLE L
S (o B = @]
Activity Yellow LED — |5 'iﬂ - :
Activity Green LED —— 8 rlgi,! wyaE A
[l ¥e el my ]
(*anenfas 3
S
(8 3
e 1
SE o
Pin 20 Pin 2
T —
\
Standard 20-pin
JTAG Connector
- 254 (1) ——
Pin description
1 VCC Ve from Target.
2 VCC Ve from Target.
3 NC No connection (TRST in standard JTAG connector).
4 GND Ground.
5 OUTPUT | JTAG TDI.
6 GND Ground.
7 OUTPUT | JTAG TMS.
8 GND Ground.
9 OUTPUT | JTAG TCLK.
10 GND Ground.
11 NC No connection (RTCK in standard JTAG connector).
12 GND Ground.
13 INPUT JTAG TDO.
14 GND Ground.
15 OUTPUT | Target reset.
16 GND Ground.
17 NC No connection.
18 GND Ground.
19 NC No connection.
20 GND Ground.
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Electrical characteristics

Test conditions

Unless specified, all voltages are referenced to GND.

Minimum and maximum values

Unless otherwise specified, the minimum and maximum values are guaranteed in the worst conditions of ambient
temperature, supply voltage and frequencies by tests in production on the 100% of the devices with an ambient
temperature TA = 25 °C.

Typical values
Unless otherwise specified, typical data are based on TA =25 °C, VCC = 5V. They are given only as design guidelines
and are not tested.

Absolute maximum ratings

WARNING Exceeding values beyond these absolute maximum values may cause permanent damage to the
device and/or board. Operating at absolute maximum rating conditions for extended periods may affect the
device reliability.

Symbol Ratings Min. Max. Unit
VCC-GND External main supply voltage. 05 6
%
Vin Voltage on input pins. GND 6

Current consumption in operating mode

Symbol Parameter Max. Unit

Icc Supply current 50 mA

Normal operating parameters

Symbol Parameter Value Unit

Vee Power supply applied to VCC through USB cable 5 V
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Software

AK-LINK OpenOCD Installation (Windows)

Download the latest version of the OpenOCD debugger at the Artekit website (http://www.artekit.eu).

The Artekit AK-LINK installation comprises:

e OpenOCD version 6, for Windows.
e OpenOCD version 5, for Windows.

In order to drive the communication between the PC and the AK-LINK, you must download the latest FTDI D2XX driver
for you platform, from the FTDI website (http://www.ftdichip.com/FTDrivers.htm).

Note that the FTDI driver is not included in the AK-LINK installation distribution and must be downloaded separately.
Follow the FTDI installation procedure to install the FTDI D2XX drivers.

After installing the FTDI drivers double click the downloaded AK-LINK installer and follow the installation steps.

e Click next to continue.

Artekit AK-LINK Setup (%)
! Welcome to the InstalDammer Wizard for Artekit
AK-LINK
AZTE KIT This will install Artekit AK-LINK version 1.1 an your
www.artekit.eu computer,

It is recommended that you dose all other applications
before continuing.

Click Mext to continue or Cancel to exit Setup.

AK-LINK
OpenOCD

(C) Copyright 2011
ARTEKIT ITALY

Next > | [ Cancel
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Read and accept the license agreement, then click “Next”

Artekit AK-LINK Setup

License Agreement

Flease read the following license agreement carefully.

This SOFTWARE PRODUCT is provided by ARTEEIT ITALY "as is™ and “with all faults.” ARTEKIT
ITALY makes no representations or warranties of any kind concerning the safety, suitability,
lack of viruses, inaccurades, typographical errors, or other harmful components of this
SOFTWARE PRODUCT, There are inherent dangers in the use of any saoftware, and you are
|solely responsible for determining whether this SOFTWARE PRODUCT is compatible with your
equipment and other software installed on your equipment. You are also solely responsible for
the protection of your equipment and badkup of your data, and ARTEKIT ITALY will not be liable
for any damages you may suffer in connection with using, modifying, or distributing this
SOFTWARE PRODUCT.

This SOFTWARE PRODUCT is based on the OpenQCD project, Copyright (C) 2005 by Dominic
Rath.

(%) I accept the terms of the license agreement.
{1 do not accept the terms of the license agreement.

[ < Back ]l Mext > | [ Cancel

Choose a destination folder to place the AK-LINK software, then click “Next”

Artekit AK-LINK Setup

Choose Destination Location

Where should Artekit AK-LIMK be installed?

Setup will install Artekit AK-LINK in the following folder.

To install to this folder, dick Mext, To install to a different folder, dick Browse and select another
folder.

Destination Folder

C:'Programmilartekit AK-LINK

< Back ]l MNext > | [ Cancel
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o Verify the installation options, and then click “Next”.

Artekit AK-LINK Setup

Start Copying Files
Review settings before copying files

Setup has enough information to start copying the program files, If you want to review or
change any settings, dick Back. If you are satisfied with the settings, dick Mext to begin copying
files,

Install Directory:
C:\ProgrammitArtekit AK-LINE

Setup Type:
Typical

[ < Back ] [ Mext = ] [ Cancel

o  Wait for the installation to finish. It should take just a couple of seconds.

Artekit AK-LINK Setup

Installing
Installing Artekit AK-LIMK

Flease wait while Setup installs Artekit AK-LINE on your computer.

Instaling Program Files. ..

Cancel
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o Choose whether to create a desktop and/or a quick launch icon, then click “Finish” to finish the installation.

Artekit AK-LINK Setup (%]

f Installlammer Wizard Complete

AZTEKIT The InstallJammer Wizard has successfully installed Artekit

www.artekit.eu AKAINK. Click Finish to exit the wizard,

Create Desktop Shortout
Create Quick Launch Shortout

AK-LCINK
OpenOCD

(C) Copyright 2011
ARTEKIT ITALY

Running OpenOCD

By default the installer will create the desktop, quick-launch and program menu icons to use the AK-LINK to debug a
STM32F 1x device. Whenever you may want to change the target, just edit the shortcuts in the following way:

Tipo: Applicazione
Percaorso: Artekit AK-LINK

Destinazione: |e:-:e { interface/aklink cfg f target/ SRR g ]| |

Da: | "C:Programmi® Artekit AK-LINK" |
i [Nessuro |
Esequi | Finestra nomale v
Commerto: | |

Trova destinazione... | | Cambiaicona... | | Avanzate.. |

Right-click the shortcut and choose “Properties”, then change the text highlighted in the picture above with the name of a
file located in the “target” folder, in the installation directory. For example: stm32f2x.cfg.
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Now you can plug the AK-LINK to your target, power on your board and connect the AK-LINK to the PC through a USB
cable.

Launch the Artekit AK-LINK OpenOCD application. A window like the following should appear, indicating that the target
is now attached.

& Artekit AK-LINK

Open On—Chip Debugger B.6.0-dev-BH3AY—g27hed22—dirty (2011-12-28-13:55>
Licenzed under GHU GPL v2
For bhug reports, read
http:/7openocd.sourceforge .netsdoc-doxvgensbugs . html
: only one transport option; autoselect 'jtag’

1888 kH=
adapter_nsrst_delay: 1686
jtag_ntrst_delay: 166
cortex_m3 reset_config sysresetreq
device: 4 "2232C"
devicelD: 67330864
SerialMumber: AKUUN?EMA
Description: AK-LINEK JTAG Adapter A
clock speed 18880 kHz=
Jgﬂg)tap: stm32.cpu tapsdevice found: Bx3bablB4?? mfg: Bx23h,. part: Bxbhald

e
ngg tap: stm32.hs tapsdevice found: BxB6418041 (mfg: Bx@2@,. part: Bx6418
x
stm32.cpu: hardware has 6 breakpoints, 4 watchpoints

By default, the shortcuts point to the version 6 of OpenOCD. Whenever you may find incompatibilities, a version 5 of
OpenOCD is also provided. Check on the Programs menu, under the Artekit AK-LINK group of programs.

Example debug session with Eclipse
You need an ARM toolchain with GDB support, like YAGARTO or Codesourcery, together working with Eclipse.
In the following example we will be using the Eclipse environment to debug the Milos RTOS.

To configure a debug session click on the Debug menu and choose “Debug Configurations...”.

==
B0 - Q- i @™E S
[t ] 1 Milos STM32CL_Debug
[t | 2 Milos STM32CL_Release

Debug As L
Debug Configurations...

Qrganize Favarites...

AXTEKLIT ~ Copyright © 2011 Artekit Italy — Al rights reserved - 1115
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The following window allows you to create a Debug configuration.

& Debug Configurations %]

Create, manage, and run configurations

,_? = }:D - Configure launch settings from this dialog:

| | j - Press the 'Mew' button to create a configuration of the selected type.

E CfC++ Application
[c] c/C++ Attach to Application
E C/C++ Postmortemn Debugger

=| - Press the 'Duplicate’ button to copy the selected configuration.

b=l
¥ - Press the 'Delete’ button to remove the selected configuration.

[€] c/C++ Remote Application :{——:C’ - Press the 'Filter' button to configure filtering options.
= E GDB Hardware Debugging
E Milos STM32CL_Release - Edit or view an existing configuration by selecting it.

¥ Launch Group
Configure launch perspective settings from the 'Perspectives’ preference page.

Filter matched & of & items

®

Create a new Debug Configuration by right-clicking the “GDB Hardware Debugging” tree and clicking on “New”. Since
we will be creating a Debug Configuration for the debug version of Milos, name it “Milos debug”.

Select the project you want to debug (in this case is “Milos”), and the binary to load on the target (Milos.elf).

& Debug Configurations

Create, manage, and run configurations

£

Em'-

—+,
b4 H 5T Mame: |Milos debug |

| | Main #;51 Debugaer | = Startup E._// Source | =] Common
E C/C++ Application
[E] cfc++ Attach to Application

C/C++ Application:

EI C/C++ Postmartem Debugger | STM32CL_Debug/Milos.elf | ’Seardl Project... ] [ Browse... ]
E C/C++ Remote Application Project:
= E GDB Hardware Debugaing | Milas | [ Browse... ]
E Milos debug ] ] ]
E Milos STM32CL_Release Build (if required) before launching

B Launch Group Build configuration:

Select configuration using 'C/C++ Application’

() Enable auto build () Disable auto build
(%) Use workspace settings Confiqure Workspace Settings. ..

Using Standard GDB Hardware Debugging Launcher - Select other. ..

Filter matched 9 of 9 items

@j Debug l ’ Close
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Change the GDB launcher to “Using Standard GDB Hardware Debugging Launcher”, by clicking on the “Select other...”
option, as shown in the picture above (enclosed by the red rectangle).

Now in the “Debugger” tab we will configure the AK-LINK OpenOCD address and port. If you are running the AK-LINK
OpenOCD on the same computer you are launching the debug session, you may leave “localhost” as the remote target
address. Change the Port number to 3333 (the default server port for OpenOCD), like the following picture:

& Debug Configurations

Create, manage, and run configurations
5 [I=t . ;
=i S= Mame: | Mios debug
| Main | %5 Debugger . [ Startup | B Source | E5| Common
[£] cfc++ Application GDE Setup -
[E] C/c++ Attach to Application e —
El C/C++ Postmortem Debuager
E C/C++ Remate Application .. \yagarto\binlarm-none-eabi-gdb.exe [Brnwse... l [b‘ariables...
= El GDB Hardware Debugging
[ ] milos debug Command Set: | Standard (Windows) |+
[€] Milos STM32CL_Release
¥ Launch Group Protocol Version: [mi |
[ verbose console mode
Remote Target
Use remote target
JTAG Device: | Generic TCP/IP b
Host name or IP address: | localhost
Port number: 3333
w
UUsing Standard GDB Hardware Debugging Launcher - Select other. .. [ Apply ] l Reyert ]
Filter matched 9 of § items
™
@_) I Debug l [ Close ]

In the GDB Command field, choose your toolchain GDB binary. In this case we will use the YAGARTO GDB client.

Now in the “Startup” tab, we will configure the startup commands and the binary download into the target. Copy and
paste the following text into the Initialization Commands field:

monitor set remotetimeout 10000
monitor reset halt

monitor poll

monitor stm32f1x mass_erase 0
break main

The rest of the parameters should be set as the following picture:
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& Debug Configurations

Create, manage, and run configurations

5 [T . -
LT B X O o7 MName: | Milos debug |
|m | Main #@1 Debugger | = Startup T:é._// Source | [£] Common
[£] cjc++ Application Initialization Commands
[E] C/c++ Attach to Application Reset and Delay (seconds):

E C/C++ Postmortem Debuager

El C/C++ Remote Application et
=] E DB Hardware Debugging monitor set remotetimeout 10000 ﬁ
(€] Milos debug manitor reset halt
monitor poll =
E Milos STM32CL_Release manitor stm32f1x mass_erase 0 w
B Launch Group 4

Load Image and Symbols
Load image

(%) Use project binary:  Milos.elf

() Use file: | orkspace File System

R

Load symbaols

(%) Use project binary:  Milos.elf
) Use file: | orkspace File System

Symbuols offset (hex): l:|

Runtime Options

[]set program counter at {(hex): l:|

Resume

Run Commands

Using Standard GDB Hardware Debuaging Launcher - Select other. .. Apply Revert
Filter matched 9 of § items

® I Debug H Close

Now the environment is ready to launch a debug session. Click on Apply and the on Debug. After the image is
downloaded you can control the debug session from the Debug panel in the Eclipse IDE.

%5 Debug F3 % &1 O» li#|3 ¥ =0
= E Milos debug [GDE Hardware Debugging]
= @ GDB Hardware Debugger (08/01/12 04:00) (Suspended)
=5 Thread [1] {Suspended)
= 1main{) main.c:5% 0x0801d800
gl .. \yagarto'\binlarm-none-eabi-gdb.exe (08/01/12 04:00)
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By default the debug session will start from your main function. After that you are ready to debug:

42 VOID appEntry(  VOID)

__threadCreate ("testl"”, threadTestl, 80, 1024, 1, _ NUOLL):
51 __threadCreate ("test2", threadTest2?, 81, 512, 1,  NULL);
52}
55 = Program entry point

int main (void)

__systemlnit (appEntry) ;
retorn O;

Quick key shortcuts

o F5 Step into.
e F6 Step.
o F8 Run.
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