NGX ARM USB JTAG

NGX ARM USB JTAG

Features:

USB 2.0 Full Speed device (12 Mbits/sec) interface

Can be used to debug and program all ARM processors supported by OpenOCD

Provides a standard 2X10 pin JTAG interface

Adds a virtual RS232 serial port to your computer or laptop

No external power supply required — it runs off of the USB power from the host computer
Complete schematic provided

Supported by open source debugger OpenOCD and commercial tools like Crossworks

The ‘NGX ARM USB JTAG’ is a compact USB to JTAG in-circuit debugger and programmer

designed for ARM cores. It connects via USB to the host PC. The ‘NGX ARM USB JTAG’ provides a
standard 20-pin JTAG interface as well as a standard RS232 port.
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It is based on FTDI's popular FT2232 Dual USB UART/FIFO integrated circuit.The FT2232 has two de-
vices integrated on it:

¢ Channel A: USB to JTAG interface

¢ Channel B: USB to SERIAL UART

JTAG Interface

It provides a standard ARM-compatible 20-pin JTAG interface. The JTAG interface enables
access to the on-chip debug module which is integrated into the ARM CPU. The debug module enables a
programmer to debug the software on an embedded target system.

Serial UART

‘NGX ARM USB JTAG’ serial port provides you with an independent functional "USB to RS-
232" serial device. For Linux, the RS232 driver for the FT2232 is part of the main kernel tree and is
provided in most standard Linux distributions. In Windows, you have to load the Windows driver for the
FT2232. Once the driver is loaded, Windows will assign a virtual COM port to the serial port. It operates
just like a standard COM port. You can use it on laptops or PC's that do not have a 9-pin legacy serial
connector.

How to use the ‘NGX ARM USB JTAG’ with Crossworks?

Before you can use the ‘NGX ARM USB JTAG’, you need to install the FTDI USB drivers. Here are
steps to install the drivers. Download the drivers file from
http://www.ftdichip.com/Drivers/CDM/CDM20600.exe and run the downloaded exe

Note: The latest driver, when this document was created is version 2.06.00. The above link might not work when a new driver
version is released and updated on the FTDI website

When you connect the ‘NGX ARM USB JTAG’ you should find a USB device listed under windows
device manager
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8 Human Interface Devices
.__,9 Kevboards

) Mice and other pointing devices
2.,. Modems
& Moritors
~_» Multifunction adapters
@ Metwark adapters
= SFParts (COM & LPTT =
Bluetooth Serial Port (COML)
Bluetooth Serial Park (COM14)
Bluetooth Serial Port (COMIS)
Bluetooth Serial Part {COMI16)
Bluetooth Serial Port (COM19)
Bluetooth Serial Port (COM2)
Bluetooth Serial Part (COM20)
Bluetooth Serial Port (COMZL)
Bluetooth Serial Park (COM22)
Bluetooth Serial Port (COM23)
Bluetooth Serial Part {COM24)
MosCh|p PCI Parallel Port (LPT1)

1JSE Serial Pork {CoM37
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Once the drivers are installed; integrating with the Rowley CrossWorks IDE is pretty simple. Here are
the steps:
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Stepl: Open any ‘Crossworks’ workspace and go to ‘Target’ tab and select ‘Targets’ option (last
options)
_—

1| Target | Tools  Window Help
| 1 Connect USE CrossConnect For ARM Chrl+T, 1
2 Connect USE CrossConnect for ARM-RTCK  Chrl+T, 2 b

't'e-; 3 Connect Macraigar Wiggler (20 Fin) CEHT, 3
= 4 Connect Macraigar Wigaler {14 Fin) ChrHT, 4 =
S Connect Olime:x ARM-USE-OCD Chrl+T, 5
& Connect Olime:x ARM-USE-TINY Chrl+T, &
7 Connect amontec JTAckey Chrl+T, 7
R & Connect Lurinary UISE Debug ChHT, &
9 Conneck STRI-camStick Chrl+T, 9
ec :

Connect Segger J-Link

Connect ARM Simulator

Cerl+al+T
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Step2: Next, in the right pane; select targets and ‘Right click then go to = New Target Interface =
Generic FT2232 Device

CrossStudio for ARM - Targets

File Edt ‘Wiew Search Project  Build Debug  Target

D-&-LUE SR L=a-X|
Tl BhueBoard v | ARM FlashDebug |

" fat 'éC:a’Proglam Files/Rowley Associates Lirnitedr | &

forks for ARM

CrossWorks for ARM
Welcome to CrossWorks for ARMI

Crossworks for ARM is a streamlined integrated developrent environment, compilation tools, and libraries for
building, testing, and deploying applications an &RM7, ARMY, ¥Scale and Cortex-M3 microcontrallers,

Documentation overview

A cormprehensive collection of technical docurnentation, including reference material, release notes, sample
code, technical notes, and Q&#As. Each of the links below leads to the resources for a specific topic. Key
resources also include getting started documents, API references, and cross-references for related topics.

Getting Started

The CrossStudio Tutorial
section gives an overview of
how to get started with
CrossWorks for ARM,

Tasking Library

Macnrmentatinn an the

1% | Shaw output from:; [Build Log

Support Packages

Wiew the details of the device
and board support packages
you currently have installed.

C Library

"amnrehensive

Window  Help

LN O-& -

-

Release Motes

Please take a moment to read
the release notes for this

version of CrossWworks,

ARM Library

Cinrnrmentatinn caverinn

Z

[&% USE CrossConnect for ARM
USE CrossConnect for ARM-ATCK

« || |72 Macraigor Wiggler (20 Fin)
A Macraigor Wigaler (14 Pin)

| Memi

Macraigor \Wigagler (20 Pin)
Macraigor \Wiggler {14 Pin)
ARM Simulator

Serial Loader

USE CrossCannect for ARM
Clirmez ARM-USE-OCD
Climex ARM-USE-TIMY
Amontec ITAGkey

Download File 3

“erify File r

Mew Target Interface |

Generic FT2232 Device:

Seqgger J-Link

&

x
ale

Tew Folder
Restore Default Targets
Cuk

Copy

Delete

Rename

Properties

mation available

-ED Properties

(i ———

Device Type

@ Dutput“

| The detected type of the curently cornected target device.

& Disconnected??é) Buit ok || ove || BEAD
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Step3: In the ‘Target Window’, Right click on ‘Generic FT2232 Device’ and select ‘Properties’ from the
drop down list

R R -

- 1USE Ern:-ssEn:nnnec:t for AR M

IJSE CrozzConnect for ARM-BTCE,
M acraigar ‘Wigaler [20 Fin)

M acraigar ‘Wigaler [14 Fin]

Amontec JTAGkey
Lurninary 15E Debug
STR3-comStick
Seqgger J-Link

ARM 5|mulat|:|r

‘%é
;;lC,
|
. Olimex &RM-UISE-OCD
i Olimex &ARM-LISE-TIMNY
g

W  Disconnect
g Reconnect

b

g

3 Download File r F
D Froject £ xpldie 5 o 1

Werify File r L

[ Memany Usage

Mew Target Interface »

Mews Folder

Restore Default Targets

No memory u & cut
Copy
* Delete
O hmered[O 5 % Fename :
i Mew Eatget Inker,., |___P'rgiert_|es ]!
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Step 4: Go to properties window. The Window looks similar to the image given below

_ E: 2 (= @ Generic FT2232 Devics Properties i

FT2232 Pin Configuration

7] Connected LED Inversion Mask: 0x0000
7 Connected LED Mask: D=0000

7 nSRST Inversion Mazk: 0=0000

] nSRAST Mazk: 0x0200

1 wTRST Inversion Maszk: Q<0000

-]
u]
L]
Lu]
L]
L]
-]
u]
5.
&=
-]
=]
L]
u]
L]
L]
-]
=]
L]
=]

] nTRST Mask: 0x0400

7] Output Ping: OxOF1E

7 Output Value: 0x0C03

7] Runring LED |reversion Mask: 0=0000
7 Running LED Mazk: 0x0000

| FT2232 USB

8] PID: 05010
5] VID: 0:0403 j
Device Type '
The detected type of the curmently connected target device,

D E @ IFERT 'E;’;i - Q-F'rnperties
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Step 5: Change nSRST Mask to 0x0400, nTRST Mask to 0x0200, Output Value to 0x0608 and clock
divider to a value greater or equal to 6 as shown below

| Current

[ Device Type: <rone

| FT2232 Pin Configuration

Connected LED Inversion Mask: Ox0000
Connected LED Mask: 0x0000
nSRST Inverzsion Mazk: 00000

ASEST Mask: 0x0400 e

nTRST Inverzsion Mazk: 0=0000

ATRST Mask: 0x0200 —
Cutput Pins: O=0F1B
Output ¥ alue: 020602 -&

Running LED Irwverzion Mask: 0x0000
Rurnning LED Mask: O«0000

| FT2232 USB
& PFID: O«6E010
£ VID: 0x0403
Interface

£ Serial Mumber: <rones
£ Use Serial Number: <rone:
£ Wersion: <rones

Rev1.3 )



NGX ARM USB JTAG

=

Step 6: We are now all set to use the NGX USB ARM JTAG. Right click on the ‘Generic FT2232
Device’ and click on ‘Rename’ and rename it to ‘NGX USB ARM JTAG’

2

—

I15B CrozsConnect for &Rk
I15B CrozzConnect for ARM-FTCK
{72 Macraigor ‘Wiggler [20 Fin]

Ir": kd acraigaor ‘Wigaler [14 Fin)

Olirnex &FM-USE-OCD
Olirnes AFM-LISE-TINY

Amontec JTAGkey
Lurminary USE Debug
STR3-comStick
Segger J-Link
ARM Simulator

o %<

2R |_5.'
Download File 3
Yerify File 2

Mew Target Inkerface  »

Mew Folder
Restore Defaulk Targets
Zuk

Copy

Pacte

Delete

8 1

Fename
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Step 7: Connect the USB JTAG to the ARM board using the 20 pin ribbon cable provided, right click on
the ‘NGX USB ARM JTAG’ and click on ‘Connect’

IJSE CrozsConnect for AR

{ I15B CrozzConnect for ARM-RTCE,

[#ZF M acraigor Wiggler [20 Fin

[#ZF M acraigor Wiggler [14 Fin

Olirmex ARM-USE-0CD

Olirnex ARM-USE-TINY

Amontec JTAGkey

Lurminary USE Debug

STR3-comStick

Seqgger.J-Link,

ARM Sirulator

NG ARM LR
|’@@ Con

neck
Disconne

rase Range. .,

Diowinload File 3
Yerify File b
Mew Target Inkerface  »
Mew Eolder

Restore Defaulk Targets

ik

Copy

I o7 &<

[
Fasre

Delete

Rename

Properties

B 8 X
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Step 8: Once connected go the ‘Debug’ option and select ‘Start Debugging’ option or alternatively press

F5 to flash the code using NGX USB ARM JTAG.

Build D.el:-ug | Target Tools ‘wWindow Help

E Debiug Windows

ﬁ [lop Breakpoinks

Control

| 1= start Debugging F5
) B2 Step Inka Debugaing Crrl4+ShifE+F11
['= Reset and Debug Ctrl+Alt+FS
IE  Attach Debugger 4T, H
! Start Without Debugging Chrl+FS
”;HZ;; = Verify ChA4T,

Top md :“ | i

LM BT -

ah
Ll
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Step 9: After flashing the code you can set breakpoints and step into the code as shown below

[ CrossStudio for, ARM [break] - app.c

File Edit ‘iew Search Project Build Debug Target Tools  Window  Help

. A o = — e : T e e e = :
D& M@ SR @ X[ | EE (%[O -@B-[= w2202 2(52[F]4% = &= @-[F]=
app.c | = |[Tagets .
=l S|
Note : ‘g LISE CrogsConnect for AR
T T T T T S B S S g P P S
| USE CrozsConnect for ARM-RTCK
e ) (L Macraigor wiggler (20 Fin)
532 main () (8 Macraigor wiggler (14 Fin)
5 [ ! Olimex &RM-USE-OCD
. . _ i
unsigned int * ptr; Olimex ARM-USE-TINY
v tn_arm dizable interruptsi); Amontec JTAGkey
b MEMMAP = Oxl; /#=- FLASHs oo Luminary USE Debug
STRS-comStick
P Clear FW loader marks Segger J-Link
v | ptr ={unsigned int *)RAM START_ADDE; @ ARM Simulator
¥ Fprr = 0; ) NGX ARM USB JTAG
3 ptrtt;
¥ *ptr = 0;
¥ BSIR=0x0f;
Y Set interrupt vectors
v | ptr = {unsigned int *)IRQ_RAM ADDE;
v *ptr = OxESSFFOLE; £f== 1ldr po, [pc, #24]
v | ptr = {unsigned int *)FIQ_RAM ADDE;
v *ptr = OxESSFFOLE; £f== 1dr po, [pc, #24]
Ff=== Put IRQ & FIQ vectors im RAM |
| |
X | Show output fromm: 'Target Log :'::El | Y.

Executing reset script FLASHR ezet(]

Loading target script file C:\Program FileshRowley Associates Limited\Crozs'works for ARM 1.7\targets\Philips_LPC210<\Philips_LPC210_Target.jz
Downloading “Loader_rpc_elf” to NGX ARM USB JTAG
@ Programming completed in 47 mz — 103,319 bytes/sec
Download complete

VYerifying "Loader_rpc_elf” on HGX ARM USB JTAG

© Verifying completed in 172 ms — 28,232 bytes/sec

Yerify complete

Downloading “BlueBoard_elf” to HGX ARM USB JTAG
@ Erasing completed in 2.0 2 — 63,319 bytes/sec

© Programming completed in 3.4 & — 37.757 bytes/sec
Download complete

VYerifying "BlueBoard.elf” on HGX ARM USB JTAG

& Verifoinn ereedebad e BET e - 30 477 badben b

M
I0OHHOOHOOHOO0

For using with OpenOCD for debugging please refer to the below links:

http://www.siwawi.arubi.uni-kl.de/avr_projects/arm projects/openocd intro/index.html  -by = Martin
Thomas

http://www.yagarto.de/ - by Michael Fischer

Schematics:

The schematics for the NGX ARM USB JTAG can be found at
http://blueboard-1pc214x.googlecode.com/files’ ARM USB JTAG.pdf
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Troubleshooting:
1. CrossWorks reports “No devices with USB PID/VID of 0x0403/0x6010 attached”

= CrossWorks is unable to find the NGX ARM USB JTAG, please check that module is
connected and powered through USB and also ensure the FTDI drivers are installed. This
can be confirmed by looking at the device manager

2. “Cannot Identify Target. Check JTAG connections and that the target is powered”
= This is reported when the target board is not RESET or the 20-pin ribbon cable is not

connected. Connect the 20-pin JTAG cable between the JTAG and the ARM board, reset
the ARM board and now try connecting again.
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