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1. Introduction

JTAG-lock-pick is anARM core processor3TAG usingUSB bus to connect t&C. The device is
based orFTDI FT2232 chip — a dual chann&lSB <=> UART/FIFO converter. By design first
channel is connected 87AGinterface and the second one has tlART / RS-23terface RXD,
TXD, RTS CTS DCD, DSR DTR RI) with option to connect t&S-485converterJTAG-lock-
pick project was created to be an uncompromising amdedul solution, taking maximum advant-
age of all usedCs.

Pic. 1. JTAG-lock-pick — device in enclosure

Maximum frequency odTAGi nterface's clock iSMHz Thanks tdJSBbus the device can be con-
nected to anyC on the market — it would not be possible with paranterface CLPT), which is
completely obsolete nowadays. Thanks to us@4aiVC series advanced line buffers, target devices
with very wide range of supply voltage — from abbi&Vup t05.5V- can be connected.

One of project's requirements was to have hbAIRT andRS-232nterface. Selection betwe®&SH-
232andUARTIis automatic and based on presencelART interface's line buffers' supply voltage
— if this voltage is higher than abdli7VthenUARTIinterface is enabled. Four most important sig-
nals ofUART interface RXD, TXD, RTS CTS are also buffered witli4LVC series level shifters.
Other lines are driven directly ByT2232chip — output signal's high level voltageblg input's high
level voltage is (typically) about.6\V Thanks to havindXDEN signal onUART connectorRS-
485 converter can be connected to the device.

Designed circuit faciliates powering of line buffer and thus target device (M&AG / UARTcon-
nectors) — witt8.3Vor 5V voltage. UART'sandJTAG'ssupply rails are separated, additional jumper

1 http://www.ftdichip.com/Products/ICs/FT2232D.htm
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allows to connect them, so various voltage configans are possibléJSB bus is the source of
these voltages, maximum current drawn by the tasgg®00mAfor 5V voltage (according to spe-
cification) or 150mAfor 3.3V voltage, which is more than enough for complextdigdevices
without power circulits.

JTAG-lock-pick is fully software compatible witdTAGkey interface fromAmonteg¢ so in many
applications available configurations can be usstead of creating them manually. It is also pos-
sible to progranFPGA CPLD andAVR chips withSVFfiles usingJTAG-lock-pick and software
provided byAmontec

JTAG-lock-pick has separat8RSTand TRSTlines, which can be independently configured to
push-pullor open-drainmode.

RS-232
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Pic. 2: JTAG-lock-pick — top side of device's circuit

JTAG-lock-pick project is a successor #R|V[-JT4G Rev02 project, eliminating it's shortcom-
ings. Most important one — predecessor B&STi TRSTIlines shortedby design”, which limited
debugging capabilities. Additionally the bufferit@ used previously #4VHC244- had a signific-

ant flaw, which resulted in breakdown of input agies through clamp diodes on unconnected sup-
ply rail, which was very confusing but perfectlyeséor JTAGand target device. These problems do
not occur iNJTAG-lock-pick .

Picture 1 shows the device in enclosupgctures 2 and3 show assemblediTAG-lock-pick circuit.

2 http://www.amontec.com/jtagkey.shtml
3 http://www.freddiechopin.info/index.php/pl/projek#®-arm-jtag-rev01-rev02
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Pic. 3: JTAG-lock-pick — bottom side of device's circuit

1.1. Supported target chips

JTAG-lock-pick interface andPC software that uses it (among othe@penOCD Atollic
TrueSTUDIQ CooCox ColDE Keil MDK-ARM IAR Embedded Workbench for ARRowley
CrossWorks for ARMseechapter 4) are able to communicate with almost any existype of
ARM processor, including the most popular::

— ARMY7(LPC2xxxAT91SAM7STR7xX...),
— ARMI(LPC3xxxAT91SAM9STRI9xX...),
— Cortex-M3(STM32 LM3S LPC17xxAT91SAM3...),

The only limiting factor is support for specificiphin PC software.

1.2. “Strong points” of JTAG-lock-pick project

— safe and reliable communication with target deviwéh supply voltage in the range from
aboutl.6Vup to5.5V signals buffered witli4LVCseries advanced level shifters,

— UARTandRS-232nterfaces, each with complete set of eight stethdignals, four most im-
portant lines ofJARTIinterface are buffered (from abdu6Vup t05.5V),

— ability to power target circuit throughTAGwith 3.3Vor 5V voltage,

— separated supply rails aTAGandUART,

— safe enclosing, which protecl3AG connected®C and target device from accidental dam-
age,
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ability to connecRS-48%converter,

Contents of the package

JTAG-lock-pick debugger / programmedTAG + RS-232+ UART), machine assembled,
tested, in transparent enclosure (outer dimenskgmsm x 47mm x 66mmvith machine
milled connector slots and with rubber fegicfure 1, 2 and3),

JTAG <=> targetribbon cable20cm (picture 4),

IDC-10 <=> DB-9 (RS-232 ribbon adapter cabl@0cm (picture 5),

two IDC-14ribbon crimp connectors 20cmof 14-wireribbon cable to assemble abART
interface cable,

USB mini-Bcable, blackl,8m

DVD with manual, drivers, set of useful software -ef€odeSourcery gcc toolchaiic-
lipse IDE OpenOCD CooCox ColDE and proprietary in evaluation version&tdllic
TrueSTUDIO for STM32 LiteKeil MDK-ARM + CooCox CoMDKPIuginlAR Embedded
Workbench for ARM CooCox ColARPIlugirRowley CrossWorks for ARM all of them in
the most recent versions.
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2. Hardware

2.1. Connectors

2.1.1. JTAG

Signals' assignment iHTAG connector (shown itable 1) is compatible with the so-callédtand-
ard”.

Table 1: Pinout of JTAG connector

JVREF -1 2 -JVREF
NTRST -3 4-GND

TDI-5/6 -GND
TMS -7 8 -GND
TCK -9 10 - GND,
12 - GND
TDO - 13 14 - GND
NSRST - 15 16 — GND
18 - GND
20 -GND

JVREFIlines are supply rails for buffers (or the targetuit — if powering buffers fronPC's side
was selectedPicture 4 shows typicaRO-wireribbon connection cable.

2.1.2. RS-232

Signals' assignment RS-232connector (shown itable 2) is compatible with standafdB-9 con-

nector. Use of ribbon cable witbB-9 crimp connector (shown goicture 5) gives standard serial
port connected tdTAG-lock-pick.

Table 2: Pinout of RS-232 connector

DCD -1| 2-DSR
RXD -3 4 -RTS
TXD -5 6-CTS
DTR-7 8 —-RI

GND -9 10 - GNLO
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Pic. 4: Standard JTAG connection ribbon cable

RS-232 connection ribbon cable
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2.1.3. UART

Signals' assignment WWART connector (shown itable 3) is partially compatible witlRS-232con-
nector.

Table 3: Pinout of UART connector

DCD -1 2-DSR
RXD -3 4 -RTS
TXD -5 6-CTS
DTR-7 8—-RI
GND -9 10-GND
UVREF - 11 12 - UVREF
TXDEN - 1314 —n/c

UVREF lines are supply rails for buffers (or the targetuit — if powering buffers fronfPC's side
was selected).

JTAG-lock-pick's UARTInterface can be connected with target circuihwgiraightl4-wire ribbon
cable (similar to the cable shown picture 4), ribbon cable withflying-leads” terminals (ex-
ample of such cable is shown picture 6) or a different cable — made for specific purpose.
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Pic. 6: Example of UART ribbon cable with "flying-leadstrinals
Typical RS-485transceiveri(e. MAX485 IG can be connected tdART connector, thanks to hav-
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ing TXDENSsignal — in such case this line controls the dio@cof transmission.

2.2. LEDs

OnJTAG-lock-pick's PCBthere are severEDs Their meaning is as follows:

D_USB(green), neatJSB connector USBdevice enumeration finishedTAG-lock-pick

was properly discovered by operating system,

— D_JVCC(green), neadTAG connector — presence of valid supply voltageJBAG inter-
face's buffers (and target circuit),

— D_SRST(yellow), in the center of module RSRSTsignal is in active (low) state — target
device is in reset,

— D_RS(green), neaRS-232connector — lack of valid supply voltage fdART interface's
buffers,RS-232nterface is activdJARTinterface is not active,

- D_UART(green), neaART connector — presence of valid supply voltageUs&RT inter-
face's buffersUARTinterface is activeRS-232nterface is not active,

— D_RX(yellow), in the center of module — reception baracter througlART / RS-23-
terface,

— D_TX(red), in the center of module — transmissiontaracter through)ART / RS-23-

terface.

2.3. Jumpers

On JTAG-lock-pick's PCBthere are three jumpers used to configure powgpl®s.\\Wrong con-
figuration of jumpers can cause damage tdTAG, target circuit or USB port in PC! All jump-
ers are removed by default.

2.3.1. J1 jumper — JVREF

Installing the jumper on position marked & or 3V3 causesITAG interface's buffers (and target
circuit viaJVREFIines) to be powered withV or 3.3V respectively. It enables debugging of target
circuits that do not provide supply voltage forfleas and / or powering target circuit througiPAG

If target circuit has its own power supply, which & provided via JVREF lines, this jumper
must not be installed!

2.3.2. J2 jumper — connecting JVREF and UVREF

Installing this jumper connect/ REFandUVREFrails, which — for example — enablgd&RT in-
terface's buffers to be powered with voltage pregiidvia JVREF lines. If both JVREF and
UVREF voltages are provided externally this jumper musnot be installed!

2.3.3. J3 jumper — UVREF

Role of this jumper is similar td1, but it is responsible for voltage €W/REFIlines which supplies
UARTIinterface's buffers.
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3. Drivers

First connection oI TAGto computer should result in discovery of ne\@B devices, for which
chosen drivers should be installed. Basically tlaeestwo options of drivers:

— open-sourcdibusb-win32drivers,
- FT2232manufacturer's drivers basedfaxxlibrary.

The choice depends on the software that will bed use debugging withJTAG-lock-pick.
OpenOCD(seechapter 4.1) versions that are currently available in the rimé¢ usdlibftdi* library,
so they needlbusb-win32driver. Individual compilation 0©penOCD so that it would use slightly
faster (inWindow$ ftd2xx driver, is possible (but complicatedyooCox ColDEenvironment (see
chapter 4.3 and CooCox plugins: CoMDKPIlugin (for Keil MDK-ARM seechapter 4.5 and
ColARPIugin(for IAR Embedded Workbench for AR8&echapter 4.4.9 useftd2xxdriver. Rowley
CrossWorks for ARMnvironment (seehapter 4.6 can use both kinds of drivers.

Archive with both types of drivers f@fTAG-lock-pick is located on th®VD included in the pack-
age inDrivers folder. The most recent versions of drivers caridoed onDISTORTEC%Swebsite

in Downloadsection and ofreddie Chopinswebsite inDownload— Projects— JTAG-lock-pick

section.

3.1. libusb-win32

This open-source driver is only for the first chahof FT2232chip — the one which is connected to
JTAGIinterface. For the second channel — usedJiBRT / RS-23Mnterface —ftd2xxdriver must be
installed (seehapter 3.2.

{t is recommended to instal this chiver
fU"y manual mOdea In WhICh the dr|Ver Please choose pour search and installation options. M
file is selected directly, not searched by ¢ @

erating system — during installation this ¢
tIOI’l IS Ca”ed Dont SearCh l WI” Choose Uze the check boxes below ta limit or expand the default search, which includes local
the dnver to |nsta||_” (See p|Cture 7) paths and remaovable media. The best driver found will be installed.

Manual installation is also necessary wk
changing driver (seehapter 3.3.

() Search for the best driver in these locations.

Correct installation of driver is confirme
by appearance odTAG-lock-pick — USH - o -

. . . Choose thiz option to select the device driver from a list. ‘windows does not guarantee that
<=> JTAG adaptel’ N ||bUSb-W|n32 the driver you chaose wil be the best match far your hardware,
devices group in Device Manager This
situation (after installingtd2xx driver for
UART/RS-232nterface) is shown orpic- [ <Back ][ _Hew> ] [ cancel |
ture 8.

® Don't search, | wil choose the driver to install;

Pic. 7: Manual installation of drivers

3.2. ftd2xx

After installation of these driver following foulegnents should appear in systed&vice Man-
ager.

4 Distribution ofOpenOCDcompiled to uséd2xxproprietary driver allegedly violat&aPLv2license
5 http://www.distortec.com/
6 http://www.freddiechopin.info/
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— in Universal Serial Bus Controllergroup:JTAG-lock-pick - USB <=> JTAG adaptéonly
if ftd2xxdriver was installed fodTAG channel instead dibusb-win33, JTAG-lock-pick -
USB <=> UART/RS-232 adaptemdUSB Composite Devige

— in Ports (COM & LPT)group:JTAG-lock-pick - USB <=> UART/RS-232 adapter (COM

XX);

Contents oDevice Manageafter installing whole set d¢fd2xxdrivers is shown opicture 9.
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@2 UUSE Root Hub
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Pic. 8: Installed libusb-win32 (JTAG) and ftd2xx (UART/ERE,) drivers in Device Manager

3.3. Change of driver

If a need to chang@&TAG channel driver occurs (because of —
used software)JTAG-lock-pick - USB <=> JTAG adaptelement inDevice Managesshould be
located and double-clicked to open its properfiégnDriver Update..button inDriver tab should

be used, which will open driver update wizard.slimportant not to let the system search for the
driver automatically “Don't search. | will choose the driver to instédlloption should be used (see
picture 7) — otherwise the system will most likely instalaetly the same driver's version again,

without making any change.

for exampi@istake or change of
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Pic. 9: Installed ftd2xx drivers in Device Manager
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4. Software

List of programs in whiclTAG-lock-pick can be used contains the most popular tools favlAR
core processors, among othedgenOCD Atollic TrueSTUDIQ CooCox ColDEKeil MDK-ARM
IAR Embedded Workbench for ARMdRowley CrossWorks for ARNUsage ofJTAG-lock-pick

in this applications is described in details indaling subchapters.

From software's point of viedTAG-lock-pick may be used asmontec JTAGkeBecause of that,
use of this device is very simple — in most casssdsoftware will have available configurations
for thisJTAG

4.1. OpenOCD’
Basic command to sta@penOCDshould look like this:

|> openocd -f interface/jtagkey.cfg -f target/XXX.cf g ‘

or

|> openocd -f interface/jtagkey.cfg -f board/XXX.cfg ‘

(depending on where the configuration file for &rdevice / chip is located).

For example — runnin@penOCDfor STM32chip (ARM Cortex-M3 should result in similar output
as shown below (exact messages will — of courseperntd on version dpenOCDand used target
device):

> openocd -f interface/jtagkey.cfg -f target/stm32f 1x.cfg
Open On-Chip Debugger 0.5.0 (2011-08-09-23:21)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.berlios.de/doc/doxygen/bugs. html
Info : only one transport option; autoselect 'jtag’
1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100
cortex_m3 reset_config sysresetreq
Info : clock speed 1000 kHz

Info : JTAG tap: stm32.cpu tap/device found: 0x3ba0 0477 (mfg: 0x23b,
part: 0xba00, ver: 0x3)

Info : JTAG tap: stm32.bs tap/device found: 0x16410 041 (mfg: 0x020,
part: 0x6410, ver: 0x1)

Info : stm32.cpu: hardware has 6 breakpoints, 4 wat chpoints

OpenOCDcan also be used only for programming target fommmand line (or with batch files /
scripts) with following command:

> openocd -f interface/jtagkey.cfg -f target/XXX.cf g -c "init; reset
halt; flash write_image erase YYY.EXT; reset run; s hutdown"

This line consists of sever@penOCD'scommands:

— init — required before followinfexecutable” commands (other than configuration) in com-
mand line,

— reset halt- resets and halts the device, which is requiren o programming the target,

— flash write_image erase YYY.EXTwrites contents of YY.EXTfile (whereEXT is hex bin
or elf extension) to target's flash memory, erasing fotee programming (only affected

7 http://openocd.sourceforge.net/
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range),

— reset run— resets and resumes target's operation, whicittgas execution of programmed
firmware,

— shutdown- closeOpenOCD'ssession.

Example of programmin§TM32chip withstm32_blink_led.hefle is shown below.

> openocd -f interface/jtagkey.cfg -f target/stm32f 1x.cfg -c "init;
reset halt; flash write_image erase stm32_blink_led .hex; reset run;
shutdown"

Open On-Chip Debugger 0.5.0 (2011-08-09-23:21)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.berlios.de/doc/doxygen/bugs. html
Info : only one transport option; autoselect 'jtag’
1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100
cortex_m3 reset_config sysresetreq
Info : clock speed 1000 kHz

Info : JTAG tap: stm32.cpu tap/device found: 0x3ba0 0477 (mfg: 0x23b,
part: 0xba00, ver: 0x3)

Info : JTAG tap: stm32.bs tap/device found: 0x16410 041 (mfg: 0x020,
part: 0x6410, ver: 0x1)

Info : stm32.cpu: hardware has 6 breakpoints, 4 wat chpoints

Info : JTAG tap: stm32.cpu tap/device found: 0x3ba0 0477 (mfg: 0x23b,
part: 0xba00, ver: 0x3)

Info : JTAG tap: stm32.bs tap/device found: 0x16410 041 (mfg: 0x020,

part: 0x6410, ver: 0x1)

target state: halted

target halted due to debug-request, current mode: T hread
XPSR: 0x01000000 pc: 0x0800024c msp: 0x20000ed0

auto erase enabled

Info : device id = 0x20036410

Info : flash size = 128kbytes

wrote 2048 bytes from file stm32_blink _led.hex in 0 .312500s (6.400
KiB/s)

Info : JTAG tap: stm32.cpu tap/device found: 0x3ba0 0477 (mfg: 0x23b,
part: 0xba0o0, ver: 0x3)

Info : JTAG tap: stm32.bs tap/device found: 0x16410 041 (mfg: 0x020,

part: 0x6410, ver: 0x1)
shutdown command invoked

4.2. Atollic TrueSTUDIO 8

According to information ortollic's website full version oftollic TrueSTUDIOenvironment has
full support forFTDI FT2232based interfacégincludingJTAG-lock-pick , thanks to compatibility
with JTAGkey. Free Lite version for STM32 chips can still work withJTAG-lock-pick via
OpenOCD(seechapter 4.1), but the cooperation is not completely smooth.

Before attempting any configuration the projectiddde built so that executable file witdlf ex-
tension has been creat€dpenOCDshould be started in the backgrountexternally” (using op-
erating system's command line) or by configurinig Run > External Tools > External Tools Con-
figurations...menu, example command which stadigenOCDfor STM32microcontrollers should
look like this:

8 http://www.atollic.com/index.php/truestudio
9 http://www.atollic.com/index.php/truestudio/targ@eydongles/amontec
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> openocd -f interface/jtagkey.cfg -f target/stm32f 1x.cfg -c
"reset_config trst_and_srst"

Debugging configuration can be performed witdbug Configurations.option fromRunmenu. In
newly opened window ne&mbedded C/C++ Applicatiotype configuration should be created and
configured in following order:

1. inMain tab the name of the project that is meant to beigged should be typed into (or se-
lected withBrowse...button) intoProjectfield, and then name of executabdéf file should
by typed into (or selected witBearch Project..or Browse...button) C/C++ Application
field just above; in most cases these fields walffiled automatically when creating debug-
ging configuration;

2. in Debuggertab Connect to remote GDB serveption should be chosen af833value
should be entered int@ort numberfield, all other options are ignored — their vau®d not
affect anything and they should be considered nartional;

3. inStartup Debudab whole content dhitialization Command$eld should be removed and
replaced with following lines:

# send "reset halt" to OpenOCD

monitor reset halt

# load application to target via GDB

load

# send "reset halt" to OpenOCD

monitor reset halt

# set temporary breakpoint at main() and resume tar get
tbreak main

continue

4. all changes should be confirmed wabply button and debugging session can be started
right away withDebugbutton.

Problems that should be expected during cooperafidite version ofAtollic TrueSTUDIOenvir-
onment withOpenOCDare (among others):

— target device cannot Beeset” during debugging session witestartbutton;

— operating system informs about improper terminabb&DB application when debugging
session is closed,;

4.3. CooCox CoIDE

In this environment available configuration #montec JTAGkeghould be used. All options re-
lated toJTAG interface configuration can be found Drebug > Debug Configuratiomenu, after
selecting the debug configuration for active projbat will be available there (typically it willeb
called project_name.configuratignAmontec-JTAGkegption should be selected from tAdapter
list in Hardwaregroupbox in the first talDebugge) and then cliclApply button andClosebutton.

4.4. 1AR Embedded Workbench for ARM

In IAR'senvironment two approaches to usiighG-lock-pick interface are possible — one can use
OpenOCD(seechapter 4.7) or CooCox ColARPIlugin

10 http://www.coocox.org/CooCox ColDE.htm
11 http://www.iar.com/en/Products/IAR-Embedded-WorkbtiedRM/
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4.4.1. OpenOCD

First step is — obviously - startinQpenOCDin background (via operating system's command
prompt) with parameters matching target device ithased, usually the call will look more or less
like this:

|openocd -f interface/jtagkey.cfqg -f target/XXX.cfg ‘

Then inlAR Embedded Workbench for ARMvironment's project optionPrpject > Option3 De-
buggeroption should be selected from the side men&diuptabGDB Serveroption should be se-
lected fromDriver list and inDownloadtabUse flash loader(spption should be checked. Then se-
lect GDB Serveoption from side menu and BDB Servettab entetocalhostinto TCP/IP address
of hostname [.portfield.

4.4.2. CooCox ColARPIugin *?

After installing the plugin seled@ebuggerin side menu of project's optionBrject > Option3. In
Setuptab RDI option should be selected frobriver list and inDownloadtab Use flash loader(s)
option should be checked. Then sele&ll option from side menu, type path@RDI.dll file loc-
ated in CooCox ColARPlugin installation folder (typically it will be c:\Program
Files\CooCox\ColARPIugin\CoRDI.dlin 64-bit systemProgram Files (x86¥older will be used)
into Manufacturer RDI driverfield and checlAllow hardware resebption. After closing project's
options withOK button, new menu RDI — will appear in application. The only active apti—
Configure— should be selected from this menu — in newlynepewindow target device should be
selected from the side list addnontec-JTAGkegption should be selected from thdapterlist in
Adapter Configgroupbox.

4.5. Keil MDK-ARM *?

Use of JTAG-lock-pick interface inKeil MDK-ARM environment (also known gsVision or
RealVieW is possible withCooCox CoMDKPIugitt. After installing it, in project's option$(oject

> Options for Target 'project_namedption available only when project is selecteéiajectswin-
dow) in Utilities tabCooCox Debuggeshould be selected from the list untlese Target Driver for
Flash ProgrammingUpdate Target before Debuggiogtion should be checked a8dttingsbutton
should be clicked. In newly opened window gddebugtab and seleciTAGkeyfrom Adapterlist

in USB Adapteigroupbox. After pressin@K button and going back to project's options gé&
bugtab and seledtiseoption on the right side, then — again — se@@bCox Debuggeoption from
the list next to it — there is no need to configirggain withSettingsbutton, because this configur-
ation is shared (the same 1dtilities andDebugtabs). The last options that should be checked are
located just belowtoad Application at StartupndRun to main() Whole configuration should be
confirmed withOK button.

4.6. Rowley CrossWorks for ARM *°

Whole configuration o0TAG-lock-pick in Rowley CrossWorks for AR&hvironment is limited to
double-clicking onAmontec JTAGkewpption in Targets window. Proper connection with target
device is indicated on application's status bar andppearance afTAG'sserial number and tar-

12 http://www.coocox.org/ColLinkGuide/ColARPIlugin.html
13 http://www.keil.com/arm/mdk.asp

14 http://www.coocox.org/ColLinkGuide/CoMDKPIlugin.html
15 http://www.rowley.co.uk/arm/index.htm
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get'sDevice IDin Properties Windowior Amontec JTAGkey this situation is shown gicture 10.

In some cases adjustmentJdiAG Clock Dividewvalue may be necessary.

Targets

AN
Climex ARM-USB-TINY
Amontec JTAGkey
*Verve Signalyzer

Properties Window

Bz 4l Search Properties |
Target Properties Setting
¥ nterface
Device Driver LiblISE
Serial Number TTQUUER
Use Serial Number
Version
- JTAG
Adaptive Clocking Auto
JTAG Clock Divider 1
nSRST Open Drain Yes
nTRST Open Drain No
Target Inteface Type JTAG
- Loader
Erase Al No
Erase All Timeout 60,000 ms
Loader Timeout 10,000 ms
No Load Sections
v Target
Device Type Cortex nIBAD04TT)
Fast Memany Accesses Yes
Memory Access Timeout 1,000 ms
Processor Stop Timeout 500 ms
Restrict Memory Accessss No

(Mo Property)

O Cortex-M ((e3BAD0477) on Amortec JTAGKey

T 1073741824 Cycles &) Buik OK NS

Pic. 10: Proper connection with target device in Rowley<$skorks for ARM environment
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5. Sources of additional information

Additional information and support abalifAG software, debugging a®RM core processors can
be found on many websites:

— DISTORTEC'svebsite (http://www.distortec.comy,

— Freddie Chopin'svebsite (http://www.freddiechopin.info},

— Elektroda'sforum (http://www.elektroda.pl/rtvforumy,

— SparkFun'dorum (http:/forum.sparkfun.com/viewforum.php?{=)8

— OpenOCD'svebsite (http://openocd.sourceforge.nt/

— Yagartotoolchain's websitelfttp://www.yagarto.dey,

— WinARMtoolchain's website (information often out of dp{ehttp://www.siwawi.arubi.uni-
kl.de/avr_projects/arm_projects/

— google( http://www.google.com).
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6. Troubleshooting

Problem:

Cause:

Solution:

After startingOpenOCDfollowing message appears:

|OpenOCD Error: unable to open ftdi device |

OpenOCDcan use two different kinds of drivers to commatecwithFTDI FT2232
chip — proprietarftd2xxor open-sourckbusb-win32 The choice is made at the stage
of compilation ofOpenOCD This message can point to several issues:

1. JTAGis not properly connected to the computer,
2. JTAGis“blocked” by another application or by another sessio®@penOCD
3. Wrong driver was installed faTAG

Ad 1. CheckITAG <=> PC connection.
Ad 2. Close all otheDpenOCDsessions or other software connected WitAG
Ad 3. Uninstall wrong and install correct drivee¢shapter 3.3.

Problem:

Cause:

Solution:

Attempt to program / debug target devic&€imoCox ColDEenvironment results in
following error:

| Target Chip not found |

CooCox ColDEenvironment in versiofh.4.0(the most recent at the time of writing this
document) does not work correctly wRi DI FT2232based]TAGs

Previous versiod.3.0should be used or higher versions should be tegbed they are
published.
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7. Manual changelog

1.0 (19/08/2009)

1.1 (29/08/2009)

1.

Change of information about locationlibiusb-win32driver — it's no
longer bundled witl©penOCD archive with both types of drivers for
JTAG-lock-pick is available on the website

2. Added information abo@penOCDsubforum orSparkFun'dorum

1.2 (15/03/2010) 1. Minor fixes
2. Added information about versidnl of the project (Hardware changelog
chapter, update of photos, added circuit's scherdagram and bill of
materials)
3. Two print-screens of operating systeMé&vice Manageadded to
chapter about final drivers
4. Update of console output after starting ver€ighOof OpenOCD
1.3 (26/12/2010) 1. Minor fixes
2. Added information about versidnl.1of PCB
3. Information abouEEPROMprogramming wittFT_Progsoftware
4. Rowley CrossWorks for AR®hvironment: information about support for
libusb-win32driver, update of print-screen
5. Joining of multiple commands passe®jpenOCDwith “-c” option into
one string, separating elements with semicolon
1.3.1(10/12/2011) 1. Minor fixes
2. Detailed description of condition which requitbase” drivers to be
installed andcEEPROMto be programmed
2.0 (29/02/12) 1. Fixes to most of descriptions
2. Removal of information about elements and vessm@idTAG (only
assembledrULL version is available)
3. Added supported target devicestrong points” and contents of the
package
4. Removal of information abotibase” drivers andEEPROM
programming (available versions come with prograchEBEPRON)
5. Added information about change of driver
6. Added information about other software which suppTAG-lock-pick
7. Removal of circuit's schematic diagram and Hilinaterials for version
1.0(only versionl.1lis available)
8. Added English translation
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8. Hardware changelog

1.0 (19/02/2009)

1.1 (31/01/2010) Schematic:

1. Minor fixes

2. LP2980 IC(50mA makxreplaced with.P2985 IC(150mA mak(ICs are
fully compatible)

3. Change of order oLEDs and resistors in two places (resistor-diode
instead of diode-resistor)B_UARTiI D_RS LEDscan be moved further
away fromIDC connectors, which makes them more visible

4. RAA4resistor array value changed frdnx 10kRto 4 x 100kR

1. Minor fixes

2. Removal of all trackdirectly” joining neighbouring pads (iIMAX3243
IC and in4 x 100kRresistor arrays)

3. Matching of PCB's mechanics to measured dimensions HR4A
enclosing (position of mount holesDC-20 connector,D_USB and
D_JVCCLEDy

4. MovingIDC connectorsdeeper”

1.1.1 (22/11/201MCB;

1. Matching mount holes to (finally) published exabwings ofZ-24A
enclosure
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9. Appendix

— circuit's schematic diagram (versiarl), page 24
— Dbill of materials (versiond.l), page 27
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9.1. Circuit's schematic diagram (version 1.1)
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9.2. Bill of materials (version 1.1)
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