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1. Introduction

JTAG-lock-pick Tiny 2 is anARM core processor§TAGusingUSB 2.0bus to connect tBC. The
device is based ofTDI FT232H chip — a single channd)SB <=> UART/FIFO converter.
Designs goals adTAG-lock-pick Tiny 2 project were to create a small and cheap, buteasame
time fully functional and fast, interface that wadit various needs.

sl G
2 1301 fimm 3
m “""'m

|=

uim T Jdm“

JTﬂG—lock-pxck qu 2. 0.0 =

Pic. 1. JTAG-lock-pick Tiny 2 - pcb

Thanks toUSBbus the device can be connected to R@yn the market — it would not be possible
with parallel interfacel(PT), which is completely obsolete nowadays. Use ofemwecent standard
—USB 2.0- allows to increase speed of operatior8By- 270%when compared toSB 1.X.

Maximum frequency odTAGinterface's clock i80MHzand it is also possible to uBE CKmode
(so calledAdaptive Clockingin which clock frequency adapts itself dynamigalb target chip's
clock, using feedback connection). Use of advanC&LD chip — Lattice's ispMACH 4000ZE
series — as line buffers allows connecting targeads with wide range of supply voltage — from
1.4Vto 3.6V Inputs of the interface tolerate voltage highemt supply voltage (up ®.5\), so it's
possible to usBV target chips under additional conditions (skapter 2.3.

Additionally JTAG-lock-pick Tiny 2 supports communication with target chip via WD (Seri-
al Wire Debug interface, which uses only two lines — bidirenabdata lineSWDIOand clockSW-
CLK.

JTAG-lock-pick Tiny 2 interface can be used to program other types rgetechips, such as
FPGA CPLD, AVRor MIPS.

1 http://www.ftdichip.com/Products/ICs/FT232H.htm
2 http://permalink.gmane.org/gmane.comp.debuggincgope.devel/21828
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JTAG-lock-pick Tiny 2 is partially compatible witkKT-LINK? interface manufactured brisTech
thus in many applications it is possible to usestaxy configurations instead of creating them
manually.

JTAG-lock-pick Tiny 2 interface has separaBRSTandTRSTIines, which can be independently
configured tgoush-pullor open-drainmode.

JTAG-lock-pick Tiny 2 project is an improved and miniaturized succe$sa¥TAG-lock-pick
1.x.X.

&'P
Pic. 2: JTAG-lock-pick Tiny 2
Picture 1 shows assemble#iTAG-lock-pick Tiny 2 circuit, pictures 2 and 3 show the circuit in
transparent heat-shrink tube which works as aroeocé.

1.1. Supported target chips

JTAG-lock-pick Tiny 2 interface andPC software that uses it (among othe@penOCD Atollic
TrueSTUDIQ CooCox ColDE Keil MDK-ARM IAR Embedded Workbench for ARMowley
CrossWorks for ARMseechapter 4) are able to communicate with almost any existype of
ARM processor, including the most popular:

Cortex-M3(STM32 LM3S LPC17xxAT91SAM3...),
ARM7 (LPC2xxx AT91SAM7STR7xx...),
ARM9 (LPC3xxxAT91SAMISTRIXX...),

3 http://shop.kristech.pl/p/24/257/kt-link-.html
4 http://www.distortec.com/jtag-lock-pick
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Additionally this interface can be used to prograther types of target chips, such BBGA
CPLD, AVRor MIPS.

The only limiting factor is support for specificipin PC software.
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Pic. 3: JTAG-loc
1.2. “Strong points” of JTAG-lock-pick Tiny 2 proj ect

— USB 2.0 Hi-Speed 480Mbpsis,

— support forSWD(Serial Wire Debupinterface,

— JTAGclock frequency up tB0MHz support forAdaptive ClockingisingRTCKIine,

— safe and reliable communication with target devieéh supply voltage in the range from
1.4V up to 3.6V inputs tolerate up t6.5V signals, all lines buffered with advanc€®LD
chip,

— separat&SRSTandTRSTIlines, which can be independently configuregush-pullor open-
drain mode

— transparent heat-shrink tubenclosure”, which protectsJTAG connectedPC and target
device from accidental damage,

— small size of whole device (approximate dimensidbsnm x 34mm x 12mnand small
price,

1.3. Contents of the package

— JTAG-lock-pick Tiny 2 debugger / programmer, machine assembled, testethsed in
transparent heat-shrink tube (approximate dimesH6mm x 34mm x 12mir(picture 1, 2
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and3),

- JTAG <=> targetribbon cable20cm (picture 4),

— USB mini-Bcable, blackl,8m

— DVD with manual, drivers, set of useful software -ef@gcc toolchains:CodeSourceryLin-
aro andbleeding-edge-toolchajiDE Eclipse OpenOCD CooCox ColDE and proprietary
in evaluation versionsAtollic TrueSTUDIO for STM32 LiteKeil MDK-ARM + CooCox
CoMDKPIugin IAR Embedded Workbench for ARM CooCox ColARPlugin Rowley
CrossWorks for ARM- all of them in the most recent versions — atieiorequired files.
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2. Hardware

2.1. JTAG connector

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

Table 1: Pinout of JTAG connector

JvCC -1 2-JVvCC
NTRST -3 4-GND
TDI-5/6 —-GND

TMS /SWDIO -7 8 - GND

TCK/SWCLK -9 10-GND
RTCK-11 12 - GND
TDO - 13 14 - GND

NSRST - 15 16 — GND
18 - GND
20 - GND

JVCClines are supply rails for (half of) buffering ph{CPLD). Picture 4 shows typical0-wire
ribbon connection cable.

2.2. LEDs
OnJTAG-lock-pick Tiny 2's PCBthere are fouLEDs Their meaning is as follows:

— D_USB(green), neatySB connector 1JSBdevice enumeration finishedTAG-lock-pick
Tiny 2 was properly discovered by operating system,

— D_JVCC(green), neadTAG connector — presence of valid supply voltage laif(of) buf-
fering chip CPLD) of JTAGinterface (and target circuit),

— D_SRSTyellow), nearJTAG connector, in the center of modulenSRSTsignal is in active
(low) state — target device is in reset,

— D_LED (red), neadTAGconnector, in the center of module — state ofltkB is controlled
by PC application that is communicating with the inteda for example in case of
OpenOCDthisLED blinks when interface is correctly connected viAth software.

2.3. Interfacing with 5V target chips

JTAG-lock-pick Tiny 2 interface in a typical configuration allows comnuation with target chips
supplied with voltage in range froi4V up t03.6\, however under additional conditions and with
proper hardwaréconfiguration” it is possible to use it for signal levels upbtéV so with5V tar-
get chips.

These conditions are as follows:
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1. pinsl and2 of JTAG connector {VCQ should be connected to a voltage in range from
1.4V up to 3.6V (for example3.3V), voltage higher than 3.6V (for example 5V target
chip's supply voltage) must not be connected to tke pins in any case

2. target chip must be able to correctly interprghal voltage(JVCC — 0.4V)as high level —
for example with3.3V JVCCoutput voltage of interface for high level will berange from
2.9Vup t03.3V so it would not be possible to work wll target chip that states its minim-
al high level voltage to be.7 * VCC(3.5V) — such information can be found in datasheet of
target chip in question,

3. Depending on hardware configuration of targeticevuse ofpush-pullmode fornSRST
and/ornTRSTlines may not be possible, spen-drainmode should be used with additional

pull-up resistors connected to target device's lsuggtage.
Proper operation of device in such scenario isiptesenly if all listed conditions are met.

Pic. 4: Standard JTAG connection ribbon cable
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3. Drivers

First connection oflTAG to computer should result in discovery of n&8B device, for which
chosen driver should be installed. Basically treeethree options of drivers:

- WinUSB
— libusb-win32
— FT232Hmanufacturer's driver based tdi2xxlibrary.

The choice depends on the software
WI" be used for debugglng WItHTAG- Please choose your search and installation options. e
lock-pick Tiny 2. OpenOCDversions that

are currently available in the internet U
|Ibl.!Sb-]_..0 Ilbrary (_Conflguratlo_n fl|_eS. n Use the check baxes belau to limit or expand the default search, which includes local
scripts/interface/ftdi/folder) or libftdi lib- paths and removable media. The best driver found will be installed.

rary (configuration files inscripts/inter-
face/ folder), so they need (respective
WinUSBor libusb-win32driver — it is re-
commended to choose the first opti @Bt semeh |l chonss the diver b insta

(WInUSB, as it allows for Significant Inf B s e ™ 227
crease of speed of operation. Individ

compilation ofOpenOCD so that it would
use slightly faster (inWindowsg ftd2xx
driver, is possible but complicatedooCox
ColDE environment andCooCox plugins: Pic. 5: Manual installation of drivers in Windows XP
CoMDKPIlugin (for Keil MDK-ARM and

ColARPIugin (for IAR Embedded Work m
bench for ARM useftd2xx driver. Rowley

CrossWorks for ARMenvironment can us Browse for driver software on your computer
bOth ftdzxxandllbUSb-Wln:gz drlver' Search for driver software in this location:

Archive with all types of drivers falTAG- -
lock-pick Tiny 2 is located on th®VD in- include sbfelder

cluded in the package iDrivers folder.
The most recent versions of drivers ¢
also be found OrDISTORTEC'swebsite] |2 tetmepectonatsof e dveon ycomptr |
(www.distortec.corp in Download section] —  sfwreinthesame categery s the devic

and onFreddie Chopin'swebsite fywww.- '

freddiechopin.infd in Download — Pro-

() Search for the best driver in these locations.

’ < Back " Met > ]’ Cancel ]

jects— JTAG-lock-picksection. Nex
In each case it is recommended to ins Pic. 6: Manual installation of drivers in more recent
the chosen driver in fully manual mode, versions of Windows

which the driver's file is selected directly, neasched by operating system — during installation
this option is calledDon't search. | will choose the driver to instéll(seepicture 5) in case of
Windows XPor “Let me pick from a list of device drivers on myrguuter” (seepicture 6) in case

of more recent versions Mindows Manual installation is also necessary when changiriver
(seechapter 3.9.

5 At the moment of writing this text, use ldfusb-win32driver with JTAG-lock-pick Tiny 2 in CrossWorks
environment (versio.2.0 is not possible.
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3.1. WinUSB

Correct installation of this driver results in JTA G-lock-pick Tiny 2
device appearing in Universal Serial Bus devices group in Device
Manager. This situation is shown on picture 7.

3.2. libusb-win32

Correct installation of this driver results in JTA G-lock-pick Tiny 2
device appearing in libusb-win32 devices group in Device Man-
ager. This situation is shown on picture 8.

3.3. ftd2xx

Correct installation of this driver results in J74G-lock-pick Tiny 2

2 Device Manager [ oo =l

File Action View Help
ol AReaill 7 ol

4 | Infernus
>-{M Computer

b a Disk drives

> B Display adapters
o DVD/CD-ROM drives

b ﬂ},} Human Interface Devices
g IDE ATA/ATAPI controllers

4§ libusb-win32 devices
. L@ JTAG-lock-pick Tiny 2

» B Monitors
»¥ Network adapters
> 73" Ports (COM & LPT)
> m Processors
b % Sound, video and game controllers
> .M System devices
b i Universal Serial Bus controllers

Pic. 8: Installed libusb-win32 |

driver

computer” (see picture 6) in case of more recent versions
of Windows — otherwise the system will most likely install
exactly the same driver's version again, without making

any change.
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Device Manag;ar

File Action View Help
e @ HE®

4 #a Infernus
> -8 Computer

b a Disk drives

> . Display adapters

> <4 DVD/CD-ROM drives

b 0_,:5 Human Interface Devices

> L IDE ATA/ATAPI controllers

> 22 Keyboards

b )ES Mice and other pointing devices
b & Monitors

> -&¥ Network adapters

> 75 Ports (COM & LPT)

b m Processors

» % Sound, video and game controllers
> 48 System devices

4 i Universal Serial Bus devices
‘.. § JTAG-lock-pick Tiny 2

device appearing in Universal
Serial Bus Controllers group in
Device Manager. This situation
is shown on picture 9.

7: Installed WinUSB driver

3.4. Change of driver

If a need to change the driver occurs (because of — for example —
mistake or change of used software), JTAG-lock-pick Tiny 2 ele-
ment in Device Manager should be located and double-clicked to
open its properties. Then Driver Update... button in Driver tab
should be used, which will open driver update wizard. It is im-
portant not to let the system search for the driver automatically —
“Don't search. I will

choose the driver to in- ﬁ-f’i’;:
stall.” option should be e 5 B ®

used (see picture 5) in |z

case of Windows XP or 18§ Computer
“Let me pick from a list
of device drivers on my

1w Disk drives
&, Display adapters

> &} DVD/CD-ROM drives

8% Human Interface Devices

> € IDE ATA/ATAPI controllers

<= Keyboards

B Mice and other pointing devices
& Monitors

¥ Network adapters

» Y3 Ports (COM & LPT)

2 Processors
% Sound, video and game controllers

0 78 System devices

4

§ Universal Serial Bus controllers

- @ Generic USB Hub
i Intel(R) ICH3 Family USB Universal Host Controller -
i Intel(R) ICH3 Family USB Universal Host Controller -
i Intel(R) ICH2 Family USB Universal Host Controller -

- i Intel(R) ICH3 Family USB Universal Host Controller -
i Intel(R) ICH3 Family USB Universal Host Controller - 2938
i Intel(R) ICH3 Family USB Universal Host Controller - 2939

- i Intel(R) ICH9 Family USB2 Enhanced Host Controller - 293A
Z el(R1ICHS Fami B2 Enhanced Host Controller - 203C

ntel®
§ JTAG-lock-pick Tiny 2
K B 3.0 Host Controller

- @ Renesas Electronics USB 3.0 Root Hub

2934
2935
2936
2937

Pic. 9: Installed fthx driver
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4. Software

List of programs in whicTAG-lock-pick Tiny 2 can be used contains the most popular tools for
ARM core processors, among othgdaenOCD Atollic TrueSTUDIQ CooCox ColDEKeil MDK-
ARM IAR Embedded Workbench for ARMdRowley CrossWorks for ARMIsage ol TAG-lock-

pick Tiny 2 in these applications is described in detailollowing sub-chapters.

From software's point of vieWTAG-lock-pick Tiny 2 may be used akrisTech KT-LINKwith
changedPID number ofUSB device -0x8220 Because of that, use of this device is very sampl
in most cases used software will have availabldigorations for thisITAG

4.1. OpenOCD?®

JTAG-lock-pick Tiny 2 interface can be used wi@penOCDsince versio.6.1— use with earlier
versions is not possible. Following examples wdlliased on this exact version, for clarity instead
of full executable file's name (likgpenocd-x64-0.6.1.exa shortened namedopenocd- is used.

OpenOCDincludes configuration files faITAG-lock-pick Tiny 2:

— scripts/interface/ftdi/jtag-lock-pick_tiny 2.ctg which usesibusb-1.0library andWinUSB
driver,

— scripts/interface/jtag-lock-pick_tiny 2.cfg which useslibftdi library and libusb-win32
driver.

To startOpenOCDwith JTAG-lock-pick Tiny 2 one of following commands may be used

openocd -f interface/ftdi/jtag-lock-pick_tiny 2.cfg -f target/XXX.cfg
grpenocd -f interface/ftdi/jtag-lock-pick_tiny 2.cfg -f board/XXX.cfg
ggenocd -f interface/jtag-lock-pick_tiny 2.cfg -f t arget/XXX.cfg
grpenocd -f interface/jtag-lock-pick_tiny 2.cfg -fb oard/XXX.cfg

(depending on which driver was installed and whdhe location of the target chip / device config-
uration file).

For example — runnin@penOCDfor a STM32F1xfamily (ARM Cortex-M3 chip with WinUSB
driver installed:

|openocd -f interface/ftdi/jtag-lock-pick_tiny 2.cfg -f target/stm32f1x.cfg ‘

If there are no issues such as lack of physicahection on the board, lack of support in particular
chip etc., it is always recommended to configure aistwo separate reset lines. Additionally speed
of JTAG should always be configured:

|openocd -f ... -f ... -c "adapter_khz XXX; reset_config trst_and_srst;" ‘

whereXXXis frequency oTAGin kHz— it should be at lea$ix, but usually at leasix lower than
frequency of the core after reset — for exampl&8TM32F1x which after reset run &VHz value
1000(1MH2) should be used.

Example command line shown above should resulinmias output as shown below (exact mes-
sages will — of course — depend on versio®@pénOCDand used target device):

6 http://openocd.sourceforge.net/
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Info

> openocd-x64-0.6.1.exe -f interface/ftdi/jtag-lock -pick_tiny 2.cfg -f
target/stm32f1x.cfg -c "adapter_khz 1000; reset_con fig trst_and_srst;"
Open On-Chip Debugger 0.6.1 (2012-10-07-10:39)

Licensed under GNU GPL v2

For bug reports, read

adapter speed: 1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100

cortex_m3 reset_config sysresetreq
adapter speed: 1000 kHz

trst_and_srst separate srst_gates_jtag trst_push_pu Il srst_open_drain
Info : clock speed 1000 kHz

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3 ba00477 (mfg: 0x23b,
part: 0xba00, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x16 410041 (mfg: 0x020,
part: 0x6410, ver: 0x1)

Info : stm32f1x.cpu: hardware has 6 breakpoints, 4 watchpoints

http://openocd.sourceforge.net/doc/doxygen/ bugs.html
: only one transport option; autoselect ‘jtag'

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

openocd -f ... -f ... -c "adapter_khz XXX; reset_co nfig trst_and_srst;
init; reset init; flash write_image erase YYY.EXT,; reset run; shutdown;"

whereYYY.EXTis a filename with extension, extensions handiddraatically are'elf” , “hex” and

“bin” .

This line consists of sever@penOCD'scommands:

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

reset init— resets the device, halts it and performs oplimtzalization — halting the chip is
required prior to programming it,

flash write_image erase YYY.EXTrites contents of YY.EXTiile (whereEXT is hex bin

or elf extension) to target's flash memory, erasing foige programming (only affected
range),

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

shutdown- close€DpenOCD'ssession.

Example of programmin§TM32F 1xchip withstm32_blink_led.hefille is shown below.

Info

> openocd-x64-0.6.1.exe -f interface/ftdi/jtag-lock -pick_tiny_2.cfg -f
target/stm32f1x.cfg -c "adapter_khz 1000; reset_con fig trst_and_srst;
init; reset init; flash write_image erase d:/stm32_ blink_led.hex; reset
run; shutdown;"

Open On-Chip Debugger 0.6.1 (2012-10-07-10:39)
Licensed under GNU GPL v2
For bug reports, read

adapter speed: 1000 kHz
adapter_nsrst_delay: 100
jtag_ntrst_delay: 100

cortex_m3 reset_config sysresetreq
adapter speed: 1000 kHz

trst_

http://openocd.sourceforge.net/doc/doxygen/ bugs.html
: only one transport option; autoselect ‘jtag'

and_srst separate srst_gates_jtag trst_push_pu Il srst_open_drain
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Info : clock speed 1000 kHz

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3 ba00477 (mfg: 0x23b,
part: 0xba0o0, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x16 410041 (mfg: 0x020,
part: 0x6410, ver: 0x1)

Info : stm32f1x.cpu: hardware has 6 breakpoints, 4 watchpoints

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3 ba00477 (mfg: Ox23b,
part: 0xba00, ver: 0x3)

Info : JTAG tap: stm32fix.bs tap/device found: 0x16 410041 (mfg: 0x020,

part: 0x6410, ver: 0x1)

target state: halted

target halted due to debug-request, current mode: T hread
XPSR: 0x01000000 pc: 0x08000130 msp: 0x20000600

auto erase enabled

Info : device id = 0x20036410

Info : flash size = 128kbytes

wrote 22528 bhytes from file d:/stm32_blink led.hex in 1.382812s (15.910
KiB/s)

Info : JTAG tap: stm32flx.cpu tap/device found: 0x3 ba00477 (mfg: 0x23b,
part: 0xba00, ver: 0x3)

Info : JTAG tap: stm32flx.bs tap/device found: 0x16 410041 (mfg: 0x020,

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

4.2. Atollic TrueSTUDIO ’

In this softwareJTAG-lock-pick Tiny 2 can be used vi@penOCD(seechapter 4.1), but the co-
operation is not completely smooth.

Before attempting any configuration the projectuidtidoe built so that executable file witblf ex-
tension has been creat€penOCDshould be started in the backgrountexternally” (using op-
erating system's command line) or by configurinig Run > External Tools > External Tools Con-
figurations...menu, using description from chapter dedicatedpenOCD(seechapter 4.1).

Debugging configuration can be performed vidthbug 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 executabif 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 intéort numberfield, all other options are ignored — their vau®d not
affect anything and they should be considered moiatfonal;

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

# send "reset init" to OpenOCD
monitor reset init

# load application to target via GDB
load

# send "reset init" to OpenOCD
monitor reset init

7 http://www.atollic.com/index.php/truestudio
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# set temporary breakpoint at main() and resume tar get
tbreak main
continue

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

Problems that should be expected during cooperatioftollic TrueSTUDIOenvironment with
OpenOCDare (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 ColIDE 8

In this environment available configuration férisTech KT-LINKshould be used. All options re-
lated toJTAG interface configuration can be found Debug > Debug Configuratiomenu, after
selecting the debug configuration for active propbat will be available there (typically it willeb
called project_name.configuratign KT-Link option should be selected from tAelapter list in
Hardwaregroupbox in the first taliXebugge) and then cliclApply button andClosebutton.

4.4. 1AR Embedded Workbench for ARM °

In IAR'senvironment two approaches to usifigAG-lock-pick Tiny 2 interface are possible — one
can us€penOCD(seechapter 4.1 or CooCox ColARPIlugin

4.4.1. OpenOCD

First step is — obviously - startinQpenOCDin background (via operating system's command
prompt) with parameters matching target device ihated, using description from chapter dedic-
ated toOpenOCD(seechapter 4.7).

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 ColARPIlugin *°

After installing the plugin seled@ebuggerin side menu of project's optionBrject > Option3. In
Setuptab RDI option should be selected froDriver list and inDownloadtab Use flash loader(s)
option should be checked. Then selREll option from side menu, type path@RDI.dIl file loc-
ated in CooCox ColARPIlugin installation folder (typically it will be c:\Program
Files\CooCox\ColARPIlugin\CoRDI.dlin 64-bit systemProgram Files (x86Yolder will be used)
into Manufacturer RDI driveffield 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 newlynegewindow target device should be

8 http://www.coocox.org/CooCox ColDE.htm
9 http://www.iar.com/en/Products/IAR-Embedded-Workti@ARM/
10 http://www.coocox.org/CoLinkGuide/ColARPIlugin.html
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selected from the side list aidI-Link option should be selected from tAdapterlist in Adapter
Configgroupbox.

4.5. Keil MDK-ARM *

Use ofJTAG-lock-pick Tiny 2 interface inKeil MDK-ARMenvironment (also known a¥/isionor
RealVieW is possible withCooCox CoMDKPIugitt. After installing it, in project's option$(oject

> Options for Target 'project_namedption available only when project is selecte@®rojectswin-
dow) in Utilities tabCooCox Debuggeshould be selected from the list untlese Target Driver for
Flash ProgrammingUpdate Target before Debuggigtion should be checked a8dttingsutton
should be clicked. In newly opened window gdebugtab and seled{T-Link from Adapterlist in
USB Adapteigroupbox. After pressin@K button and going back to project's options g@&bug
tab and seledtse option on the right side, then — again — se@@bCox Debuggeoption from the
list next to it — there is no need to configuraghin withSettingsbutton, because this configuration
is shared (the same ftltilities andDebugtabs). The last options that should be checkedoare
ated just belowload Application at Startugnd Run to main() Whole configuration should be
confirmed withOK button.

4.6. Rowley CrossWorks for ARM

To enableJTAG-lock-pick Tiny 2 use inCrossWorksenvironment an interface configuration must
be imported fromtargets.xmlfile which is located irRowley CrossWorks for ARNWIder on the
DVD included in the package. To do that, click anywhetthin Targetsframe with right mouse
button and chooskenport Target Definitions From XMbption and then seletargets.xmfile men-
tioned previously. After successful import of cgnuitationDISTORTEC JTAG-lock-pick Tinydb-
tion should appear on the list.

Additional configuration optionsJTAG/SWDinterface, clock divider, ...) are available FRmoper-
ties Windowframe whenDISTORTEC JTAG-lock-pick Tiny iBterface is selected in thHeargets
frame.

Proper connection with target device is indicatedapplication's status bar and by appearance of
JTAG'sserial number ifProperties Windowor selected interface — this situation is showrpa-
ture 10.

11 http://www.keil.com/arm/mdk.asp
12 http://www.coocox.org/CoLinkGuide/CoMDKPIugin.html
13 http://www.rowley.co.uk/arm/index.htm
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2he B .
e ST-LINK -
& ST-LINK/VZ

&% PandE UNIT Interface DLL

& Kinetis OSITAG

& Stellaris 1CDI

& KrisTech KT-LINK

&) DISTORTEC JTAG-lock-pick Tiny 2

Properties Window

=}

Search Properties

Target Properties Setting

4 W Interface
= Device Driver FTDI
= Serial Mumber FTWYAGOD
= Lse Serial Number None
= Version 1.0

4 B ITAG
= Adaptive Clocking Auto
» JTAG Clock Divider 5
= Target Interface Type SWD

The serial number of the currently connected FT2232.

Property saved as connectedSerialNumber.

]

4

O STM32F1 0006/ 5STM32F10xxE on DISTORTEC JTAG-lock-pick Tiny 2

X 3,058,457,725 Cycles

i@ Built OK

INS

R+W

Ln17 Coll

Pic. 10: Proper connection with target device in RowleysSkorks 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.ngt/

— 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 three different kinds of drivers to comivate withFTDI FT232H
chip —WinUSB libusb-win32or ftd2xx The choice is made at the stage of compilation
of OpenOCD 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@@énOCD
3. Wrong driver was installed faTAG

4. Configuration file which does not match instaltkd/ers was chosen;

Ad 1.CheckJTAG <=> PC connection.

Ad 2.Close all othe©penOCDsessions or other software connected WItAG
Ad 3.Uninstall wrong and install correct driver (sseapter 3.4.

Ad 4.Choose correct interface's configuration file (seapter 4.7).

Problem:

Cause:

Solution:

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

| Target Chip not found |

CooCox ColDEenvironment in versiofh.4.0does not work correctly witRTDI
FTx232basedTAGs

Previous {.3.0 or more recentl(5.0 version of the software should be used.

Problem:

Cause:

Solution:

After starting the debug session@nossWorksnvironment the software is unresponsive
for a longer period of time or reports various esro

Even thought this environment allows to libesb-win32drivers (described dsbUSB
in interface's options), such combination doeswwk correctly withFT232Hchip and
the most recent (at the moment of writing this texetrsion of the software(2.0.

Install ftd2xxdriver (seechapter 3.4 and select it in interface's optionstérface >
Device Driver > FTD).
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7. Appendix

— circuit's schematic diagram (versiar0.0-12082) page 20
— schematic diagram and configurationGRLD logic (version2.0.0-12082] page 22
— bill of materials (versior2.0.0-12082] page 25
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7.1. Circuit's schematic diagram (version 2.0.0-12  0820)
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7.2. Schematic diagram and configuration of CPLD |  ogic
(version 2.0.0-120820)
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D:\Elektronika\projects\J TA G-lock-pick Tiny 2\reposito ry\cpld\JIpT2_ktlink\jlpt2 _ktlink.lct

Constraint Editor

Type Signal/Group Name GLB | Macrocell Pin | Bank |IO Types Pull Slewrate | Input registers Register powerup
1|Input TDO B 9 32 |1 LVCMOS18 | UP N/A NONE N/A
2| Bidirection nSRST B 8 31 |1 LVCMOS18 | UP FAST NONE NONE
3| Input ft_TDI A 14 16 |0 LVCMOQOS33 | UP N/A NONE N/A
4| Input ft_TMS A 12 14 |0 LVCMOS33 | UP N/A NONE N/A
5|Input ft_nSRST_GPIOH1 A 0 LVCMOS33 | UP N/A NONE N/A
6 | Input ft_nTRST_GPIOHO A 4 0 LVCMOQOS33 | UP N/A NONE N/A
7| Output d_JvcC A 0 44 |0 LVCMOS33 | UP FAST N/A NONE
8| Output ft_TDO A 13 15 |0 LVCMOS33 | UP FAST N/A NONE
9| Output nSRST_IN_GPIOL2 A 9 8 0 LVCMOQOS33 | UP FAST N/A NONE
10| Output TDI B 13 39 |1 LVCMOS18 | UP FAST N/A NONE
11| Bidirection TMS_SWDIO B 12 38 |1 LVCMOS18 | UP FAST NONE NONE
12| Output nTRST B 14 40 |1 LVCMOS18 | UP FAST N/A NONE
13| Input nSRST_nOE_GPIOH3 A 4 48 |0 LVCMOS33 | UP N/A NONE N/A
14| Input NTRST_nOE_GPIOH2 A 5 2 0 LVCMOS33 | UP N/A NONE N/A
15| Input LED_GPIOH7 N/A 43 |0 LVCMOS33 | UP N/A NONE N/A
16| Input SWD_nEN_GPIOL1 A 10 9 0 LVCMOQOS33 | UP N/A NONE N/A
17| Input TCK_nOE_GPIOH6 A 1 45 |0 LVCMOS33 | UP N/A NONE N/A
18| Input TDI_nOE_GPIOHS A 2 46 |0 LVCMOS33 | UP N/A NONE N/A
19| Input TMS_nOE_GPIOH4 A 3 47 |0 LVCMOS33 |UP N/A NONE N/A
20 | Output d_LED A 11 10 |0 LVCMOQOS33 | UP FAST N/A NONE
21 |Input Jvcc B 15 41 |1 LVCMOS18 | DOWN | N/A NONE N/A
22 |Input ft_TCK A 15 17 |0 LVCMQOS33 | DOWN | N/A NONE N/A
23| Output RTCK_GPIOL3 A 8 7 0 LVCMQOS33 | DOWN | FAST N/A NONE
24| Output TCK_SWCLK B 11 34 |1 LVCMOS18 | DOWN | FAST N/A NONE
25 | Input RTCK B 10 33 |1 LVCMOS18 | DOWN | N/A NONE N/A

Pagelofl

08/20/12 14:57:14
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7.3. Bill of materials (version 2.0.0-120820)
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