dresden elektronik E

User Manual
Software Programming

For Radio Modules and USB Sticks
by dresden elektronik

Document Version V1.5
2013-08-21



User Manual
Version 1.5 H
013 0891 Software Programming

Table of contents

O 10 0111 T £ 1 o 6
2. Programming tOOIS ........coooiiiiiiie 6
2.LAVR SHUAIO 4.1 ..o a e 6

2.2 AVR SHUAIO B .ot 7

B I AN 1 41T IS 8 o [T T T 7
AN N 4 = o 11 o [ 8
2.4.1. Using AVRdude without AVR Studio (Stand-alone) .................eeevvevvevveeennnnns 8

2.4.2. Using AVRdude together with AVR STUTIO ..........uvuiiviiiiiiiiiiiiiiiiiianns 11

2.5 .SAM-BA 2.0 .. 12

b ST | IR ] (@ 1.0 .=V (o =T 12
2.7.0PEN OCD ... et e e e e s 13

R J (0o =T 110 11 13
B LLAVRDRAGON. ..o 13

B2 ITAGICEMKIL. .. 14

B B AV RIS P 14

B . SAM-ICE ... 14
3.5.0penOCD based ProgramIMErS .......cooeeieieeeeee s 14

4. Electrical programmer CONNECHIONS..........uuuiiiiieeieiieiiiiie e e e e e e e e e e e e e e e e eeeearnna 14
AL ITAG L0 PN 15
S T 1 I I I T O N o 15
A.3.ITAG 20 PN 16
AANSP B PN 16
T I I G Ao F= 1 | (= (P 17
4.6.SAM-ICE AAPLEN ... 17

4.7 USB INEITACE ..o 17

5. Platform and Baseboard ... 18
5.1, .CUSIOM PIAtfOIMS. ... e 18
5.2.Platforms by dresden elektroniK: ..........ccooiiiiiiiiiii e 19

www.dresden-elektronik.de Page 2 of 61



User Manual
Version 1.5 H
013 0891 Software Programming

L TR I 1= £ 22
6.1.ATO1-USB-t0-Serial-CONVEITE .......uvuiiiiii e e eee e e s e e e e e et e e e e e eeeearnne 22
6.1.1. Driver Installation in WiNdOWS XP..........coiiiiiiiiiiiiiiiiieie e e eeeeaiines 22
6.1.2. Driver Installation in Windows Vista and 7...........ccccoovvieeviiiiiiiiniiee e 25
6.2.J-Link Driver for SEGGER SAM-ICE.........uuuuiiiiiiiiiiiii e 29
6.3.Jungo USB Driver for AVR ProgramiMer...... ..o 29
6.4.Drivers and configuration of OpenOCD Programmer ............cccccoeummmemmmnmnnnnnnnnnnnnns 29
A N Y4 o -V Lo 3 4o 1o 111 [ 30
7.1.Supported AVR radio MOTUIES...........uuiiiiiiiiiiiiiiii e 31
7.2.Required hardware and electrical CONNECHIONS.............uuuuuiimiiiiiiiiiees 32
7.3.Preparation fOr Programming ..................e. i e eeeeeneee e 32
7.4.Firmware update via JTAG using AVR Studio 4...........cooiiimmiiiiiiiies 32
7.4.1. Start programming t00]...........cuviiiiiiiiiiiiiiiiiiiiiiiieeeeee e 32
7.4.2. Define MICrOCONIIONET .......evvieiei e e e e 34
7.4.3. Update fIMMWAIE.........coiiiiiiiiiiiiiiiiiee ettt 35
7.5.Firmware update via JTAG using AVRAUE ...........ccoeeiiiiiiiiiii i 35
7.6.Firmware update via JTAG using Atmel Studio 6..............ceeeeiiiiiiiiiiie e 37
7.6.1. Start programming tO0]...........oiiiiiiiiiiiiiie e 37
7.6.2. Define tool, device and interface ..............uuvvvviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 38
7.6.3. Update firmMWAIE.........cceii e e 39
7.7.Firmware update via ISP using AVR Studio 4.19 ..........ooiiiiiiiiiiice e 39
7.7.1. Start programming tOO]...........oiiiieiiiiiiiiie e 39
7.7.2. Define microcontroller and programming Mode ............ccooevvvviieiieeeeeeeninnnns 40
7.7.3. Update filmMWAaIE......cccc e e 41

1B USES. et e et e e e e e e e aene 42
7.9, L0CK BIES ..ttt 44
8. ARMIradio MOUUIBS ..o 45
8.1.Supported ARM radio MOAUIES ........oiiieiiiieic e 45
B2 AR T e 45
8.3 CORTEX M ..o 45
8.4.Required Hardware and electrical CONNECLIONS ............ccceeeiiiiiiiiiiiiie e 46
8.5.Preparation for programming ..........ceeieceriieeiiiiieee e e 46
8.6.Firmware update via JTAG USINg SAM-BA .......cooi i 46

www.dresden-elektronik.de Page 3 of 61



User Manual
Version 1.5 H
013 0891 Software Programming

8.6.1. Start programming 00N ..........uuuuuuuuiiiiieiiiiiiiiiiiiiii 46

8.6.2. UPAALE PrOCEAUIE ... ..uviiiiiiiiiiiiiiitiibbtiieebiiieeebiie s 47
8.7.Firmware Update via JTAG using JLink Commander..............ccooeeeeieiiiiiiiieeeeeeee 47
8.7.1. Start programming 00N ..........uuuuuuuuiiiiieiiiiiiiiiiiiiie e 47

8.7.2. UPAALE PrOCEAUIE ... .ueeiiiiiiiiiiiiiittbebbteieieiiiebbee bbb 48
8.8.Firmware Update via JTAG using OpenOCD ..........ccooiiiiiiiiiieeeeeeeeeeeee 49
8.8.1. Flashing deRFarm7 radio Mmodule ...............uuuiiiiiiiiiiiiiiiiiiiiees 49

8.8.2. Flashing deRFsam3 radio module...................uuuuiiiiiiiiiiiiiiiiiiies 51
8.9.Firmware update via USB using SAM-BA ... 52
8.9. 1. PrEPAIALION ....uueetteiiiiiieieieeetteeeeeeeeeeebbeee bbb 52

8.9.2. UPAALE PrOCEAUIE .....ueviiiiiiiiiiiiiiiieibbtieetebibieieeibeee s 53

LS T U ST = 3 - To [0 IR 1 o] T 54
9.1.Supported radio StCKS ........cooiiieeeeeee e 54
9.2.Required Hardware and electrical CONNECHION ..............uvviiiiiieeiiiiiie e 55
9.3.Firmware update VIa JTAG .....coooiiiieeeeeeee e 55
9.3.1. Preparation for programming..............eeiiiieeriiieiiiiinieee e e eeeeea 55

9.3.2. Transferring firMWAre ........ccccoo i 57
9.4.Firmware update Via USB ............uuiiiii i 57
9.4.1. Connecting SAM-BA to the USB StiCK ............cciiiiiiiiiiiiie e 58

S o Y U 1] = I 1o G 58

OV = T 1V = Yot (0T T T o o - 59
B L (=Y (= 3 ot 60

www.dresden-elektronik.de Page 4 of 61



User Manual
Version 1.5 H
013 0891 Software Programming

Document history

Date Version Description

2011-09-29 |1.0 Initial version

2011-11-14 |1.1 Added pictures for driver installation
2012-01-05 |1.2 Updated to SAM-BA 2.11
2012-05-31 |1.3 Updated driver installation
2013-04-15 |14 Including new sections:

1 Firmware files, Programming tool, electrical
connections, programmer, fuse settings, NV-RAM,
Erase-Pin

Addition of new devices:

1 AVR radio modules

T ARMY7 radio modules

1 CORTEX-MS3 radio modules
Updated to SAM-BA 2.12

2013-08-21 |1.5 Update sect iuingDatada amn fl anddReed G r

www.dresden-elektronik.de Page 5 of 61




User Manual
Version 1.5

2013-08-21 Software Programming

This Manual shows different ways how to update the firmware on radio modules and USB
radio sticks from dresden elektronik. The update will be described and executed with
common programming tools. The update process examples are demonstrated on three
different microcontroller architectures:

Atmel AVR: ATMEGA128RFALl and ATMEGA256RFR2
Atmel ARM7: AT91SAM7X512
Atmel CORTEX-M3: ATSAM3S4A and ATSAM3S4B

Overview

1. Firmware Files

The programming tools for AVR microcontrollers described and used within this document
require a hexéfile for firmware updates of the internal flash and EEPROM. The file extension
i s OOthentadls might accept other file formats as well.

The tool used to transfer the firmware to the internal flash of microcontrollers with ARM
architecture use two file formats. Depending on the tool either d e ¥ G | e sb i dilégddared
used.

The required firmware file format is usually generated after the compilation and linking of the
source code files and objects by some post processing tool of the tool chain used for
compilation. To transfer the firmware to the internal flash or EEPROM of any microcontroller
a microcontroller specific programmer and programming tool are required.

2. Programming tools

For AVR and ARM architectures freeware tools but also licensed development environments
(IDE) and tools exist on the market. Often the microcontroller manufacturer offers own
programming tools and programmers. The features and the usability of those tools may vary
vastly. The customer can choose the tool that fulfills the requirements for prize, performance,
stability and usability best. The programming tools described in this manual are all freeware
but may require a registration for download.

2.1. AVR Studio 4.19

The main version is obsolete but still prevailed in the
AVR community. The AVR Studio 4 was replaced by
AVR Studio 56and as well as &tmel Studio 6§ which
is the actual programming tool for AVR and ARM
microcontrollers by Atmel.

About AVR Studio X

AVR
?En

Copyright © 1336-2011
Wersion 4.13
Build 730

Visit Atmel AVR site

Support mail: avi@atmel.com

AVR Studio 4

Programming tool:
Version:

Tested with programmers:
Supported device targets:
Tested on OS:

4.19

JTAGICEmKII, AVRDRAGON, AVRISPmKII

AVR radio modules
WinXP 32-bit, Win7 32-bit

www.dresden-elektronik.de
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Download: http://www.Atmel.com/tools/AVRSTUDIO4.aspx
(Registration necessary)

Setup and Start:

Execute the file AvrStudio419Setup.exeband confirm the license agreement. Choose the
install destination of AVR Studio 4 and install the AVR Jungo USB driver. After completion of
the setup start the application.

2.2. AVR Studio 5
This tool will not be supported because of the replacement with Atmel Studio 6.

2.3. Atmel Studio 6

Atmel Studio 6 is a software tool with an integrated [EEEEREE
IDE for writing, debugging and deploying code to the 2K
device target. AVR and ARM architecture will be both

S u p p O rte d . %;’%Ei:%z&fég;:w" 6.0.1996 - Service Pack 2) e h:\lpj;::rw:zﬂa;:::::ﬂf
0S Version: Microsof ft Windows NT 5.1.2600 Service Pack 3 (Platform: Win32NT)
View Installed Components: | ARMGCC v
Programming tool: Atmel Studio 6 s
Version: 6.0 build 1996
Package detail o
. ARM Toolchain 5
Tested with programmers: JTAGICEmKII oo L —
gorbalny “Atmel [ttt
il verywhere You Are®
AVRDRAGON, < B =
AVRISPmKII,
SAM-ICE

Supported device targets: AVR/CORTEX-M3
radio modules

Tested on OS:; WinXP 32-bit, Win7 32-Bit

Download: http:/www.Atmel.com/tools/Atmelstudio.aspx
(Registration necessary)

Setup and Start:

Execute the file @s6installer-6.0.1996-net.exeband confirm the license agreement. The setup
requires Microsoft .NET Framework 4.0 Full Profile, Microsoft Visual Studio Isolated Shell
10.0 and Atmel USB Driver. The package includes these parts and will install them if
necessary. Select the install destination of Atmel Studio 6 and continue the setup. After
completion start the application. Connect the preferred programmer to the USB port.

Note: If the programmer cannot be installed correctly, it could be necessary to install
t he &6 Jungo énmandadyB Reterto tivedoilowing Atmel support request:

http://support. Atmel.com/bin/customer.exe?=&action=viewKbEntry&id=1343

Theinstallf i | e 6wdreg. exed must be ewthbthart ed
extension:
wdreg.ex e -log Atmel usb.log - infwindrvr6.infi nstall
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Note: In the most cases, the used programmer needs a firmware upgrade. This will
be done automatically by Atmel Studio 6. If a programmer communication
error occurs, it is also possible to do a manual firmware upgrade of the
programmer. Execute the file @vrfwupgrade.exeb in the install directory
@& \Atmel\Atmel Studio 6.0\extensions\Utils\bin\d Type the command below to
get the syntax information:

avrfwupgrade.exe Th

2.4. AVRdude

Programming tool: AVRdude

Version: 5.10

Tested with programmers: AVRDRAGON

Supported device targets:  AVR based radio modules
Tested on OS: WinXP 32Bit

Download: http://savannah.nongnu.org/projects/avrdude
http://winavr.sourceforge.net

Setup and Start:

The AVRdude is either available in source code, which must compiled before usage (see first
download link) but also available as binary as part of the WinAVR package. WIinAVR is a
compiler collection for AVR controller. The AVRdude does not need an installation, as it is a
single executable used via command line. Using the AVRdude beside an already installed
Atmel AVR Studio, some steps have to be done previously, as the AVR Studio installs the
Jungo driver which is the USB driver system for all the programmers supported by AVR
Studio. Unfortunately AVRdude is not able to use the Jungo driver to down-/upload
application firmware. Therefore a filter USB driver is necessary. This is offered by the libusb-
win32 driver software (the name should not be confused - this drivers also works under 64
Bit Windows systems).

2.4.1. Using AVRdude without AVR Studio (stand-alone)

After installation of WInAVR, it is necessary to install the programmer drivers. In this
example, the AVRDRAGON is used. The WIinAVR package does not deliver suitable driver
files for the AVRDRAGON. The following steps show an inf-file creation for the programmer
as a libusb-win32 device.

www.dresden-elektronik.de Page 8 of 61
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Execute 6 i-wmifz ar drigere 86 i(n t he Wi nAVR \utis\gbasb\binkd .di rectory

Figure 1: Execute inf-wizard.exe

LibUSB-Win32 - INF File Wizard

Information
This program will create an .inf file for your device.

Before clicking "Next" make sure that your device is connected to the system.

Cancel

Choose the AVRDRAGON programmer. (Figure 2)

Figure 2: Select the device

LibUSB-Win32 - INF File Wizard

Device Selection

Select your device from the list of detected devices below.
If your device isn't listed then either connect it or just click "Next"
and enter your device description manually

‘ VendorID  ProductlD = Description
0<0EOF 0<0003 USB Composite Device
0x0EQF 0x0002 Generic USB Hub

| (e 052107 AVRDRAGON

[ < Back ] [ Next > ] [ Cancel ]

The deviceinff i | e n amegodn 66 awirldlr abe cr eat e(BigurerB) t he f ol | ow

Figure 3: inf-file creation

Save As e
Savein: | 3 bin ¥ O 2 -
\ “Bavrispz
‘) “itagicez
My Recent
Documents
€
Desktop
My Documents
My Computer
File pame: [Griciagor v Save
.';9 Save as lype: “inf v Cancel
D
My Network
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After the wizard is finished, the programmer can be installed. Update the programmer driver

in the windows device manager and choose the created inf-f i | e

Figure 4: inf-file path

Found New Hardware Wizard

Please choose your search and installation options. \\

¥

(%) Search for the best driver in these locations.
Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.
[[] Search removable media (floppy, CO-ROM...)

Include this location in the search:
1

}C,\WinAVH~ZD1I]I]ﬂU\uliIs\Iibusb\bin v | Browse i

O Dontt search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ][ Next > ][ Cancel ]

60aigdre Hygonod.

The AVRDRAGON must now be displayed as libusb-win32-device. (Figure 5)

Figure 5: LibUSB-Win32-Device
£ Device Manager Q@@

File Action View Help
a8 2

= _% ADMIN-2347F2CF8
+ H Batteries
- ' Computer
+] e Disk drives
& § Display adapters
# 2 DVD/CD-ROM drives
+ =) Floppy disk controllers
#- 4 Floppy disk drives
+ {&§ Human Interface Devices
+ (=) IDE ATAJATAPI controllers
+ “Z» Keyboards
LibLISB-Win32 Devices
62 AVRDRAGON
#7) Mice and other pointing devices
+ - E8 Network adapters
#/ Ports (COM&LPT)
+ %% Processors
+ @? 5CSI and RAID controllers
+-©), Sound, video and game controllers

+ - 4y System devices
* Universal Serial Bus controllers

A firmware programming example for a radio module is described in Section 7.5.
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2.4.2. Using AVRdude together with AVR Studio

If the AVRdude and another AVR tool installation will be installed on the same operating
system, a libusb-win32 filter must be established before. This will enable a proper
functionality of the Jungo USB driver by AVR tools and the libusb-win32 driver by AVRdude.
The libusb-win32 package offers the application package itself and the libusb-win32-devel-
filter-x.x.x.x.exe file. It must be downloaded from this link (the latest release should be taken):

http://sourceforge.net/projects/libusb-win32/files/libusb-win32-releases/

After the AVRDRAGON is properly connected to the PCa nd t h e-winB2-deekfikeb
XX. X. X.exed0 inst al,hffilterinetaler dsliglog,ias illustratediinsAgard 6 will
appear.

Figure 6: libusb-win32 filter

¥ libush-win32 filter installer

Information

This program adds/removes libusb-win32 as a driver to an existing device
installation,

The libusb-win32 filter driver allows access ta usb devices using the libusb-win32 api
while maintaining compatibility with software which uses the original driver.

Install{Remove Device Filter(s)
® Install a device Filter
(O Remove a device filter

O Remove all device Filters

Cancel

Select the AVRDRAGON a n dreatelthe USB iltertdiver (Figure®.t al | 6

Figure 7: Select device

¥ libush-win32 filter installer

Device Selection

Connect your device and select it from the list of unfiltered devices below. If your
device isn't listed, it may already be filtered, be in a "driverless” state, or
incompatible with the libusb-win32 filter driver.

Hardware ID Description M
vid:0e0f pid:0003 rev:0101 mi:01 USB Human Interface Device (sl
vid:0e0f pid:0003 rev:0101 mi:00 USE Human Interface Device (sl
vid:0e0f pid:0003 rev:0101 USB Composite Device (51

vid:03eb pid:2107 rev:0100 AYR Dragon

[ < Back ] [ Install ] [ Cancel ]

Now the AVRDRAGON will be displayed correctly in the system device manager and can be
used with AVRdude and an AVR tools installation like AVR Studio.

A radio module firmware programming example is described in Section 7.5.

www.dresden-elektronik.de Page 11 of 61
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2.5. SAM-BA 2.12
SAM-BA is an official Atmel in-system programming
tool for ARM microcontrollers by Atmel.

s | SAM-BAZ2.12
.
Programming tool: SAM-BA Copyright Atmel Corporation 2012

Version: 2.12
Tested with programmers: SAM-ICE

Supported device targets: ARM7 and CORTEX-M3 radio modules
Tested on OS: WinXP 32-Bit

Download: http://www.Atmel.com/tools/AtmelSAM-BAIN-
SYSTEMPROGRAMMER.aspx

Setup and Start:

Execute the file &am-ba_2.12.exe6and confirm the license agreement. Choose the install
destination of SAM-BA and connect the preferred programmer to the USB port. After
completion of the setup start the application.

2.6. JLinkCommander

The JLinkCommander is a console based

programming tool for ARM microcontrollers. It is
especially useful for automated firmware updates with >\

batch-files. / SEGGER

SEGGER J-Flash ARM V4.60a
Compiled 17:16:06 on Jan 16 2013

Programming tool: JLInkKARM
V+4.60 SEGGER [0“998.20?33 H & Co. KG
i . Mi troll b ;
Version: SAM-ICE PR

Tested with programmers: ARM7? and CORTEX-M3

Supported device targets: radio modules

Tested on OS: WinXP 32-bit
Download: http:/iwww.segger.com/jlink.html
Setup and Start:

Execute the file &etup_JLINKARM_V460a.exeband confirm the license agreement. Choose
the install destination of JLinkARM and connect the preferred programmer to the USB port.
After completion of the setup start the application

www.dresden-elektronik.de Page 12 of 61
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2.7. Open OCD

OpenOCD is a low-budget programming tool for ARM-based and MIPS microcontrollers. It
hooks up to GDB and Eclipse, and has good support for the low-cost FTDI based USB
adapters. OpenOCD is either invoked on the command line or runs in background as a
daemon (there is no graphical user interface). It can be used for flash programming as well
as debugging and ships with an integrated GDB server. There is a large community using
and permanently improving OpenOCD. For details, please visit the project website:

http://openocd.sourceforge.net/

Programming tool: openOCD (Open On-Chip Debugger)
Version: 0.6.1

Tested with programmers: ICprog OpenOCD

Supported device targets: ARM7 and CORTEX-M3 radio modules

Tested on OS: WinXP 32-bit
Download: http://sourceforge.net/projects/openocd/
(sources)

http://www.freddiechopin.info/en/download/category/4-openocd
(pre-compiled)*

Setup and Start:

Extract and compile according to the given instructions if the source version is used or
extract to a chosen directory for pre-compiled version. Interconnect the programmer with the
PC.

3. Programmer

This section lists programmers for AVR and ARM microcontrollers. There are far more
programmers available on the market, but only the described below are tested, used and
recommended by dresden elektronik.

dresden elektronik does not provide or sell any of the listed programmers. Please refer to
your local distributor for electrical components.

3.1. AVRDRAGON

The AVRDRAGON is a simple low-cost programmer by Atmel. It has a native USB interface
and supports JTAG, ISP and High-Voltage-Parallel programming. Comprehensive
information can be found in the web.

Default interfaces: JTAG 10 Pin (see Section 4.1) and ISP 6 Pin (see Section 4.4)

The official site is http://www.atmel.com/tools/avrdragon.aspx

! Recommended version.

www.dresden-elektronik.de Page 13 of 61
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3.2. JTAGICEmKII

The AVR JTAGICEmKII is a mid-range programmer tool for Atmel AVR devices with on-chip
debugging, tracing and device programming capabilities.

Default interface: JTAG 10 Pin (see Section 4.1)
The official site is http://www.atmel.com/tools/AVRITAGICEMKIIl.aspx

A JTAGICEmKII target cable matching adapter for
small 1.27mm pin header JTAG interfaces is available
from dresden elektronik online store as accessories.

3.3. AVRISP

The AVRISP can program 8-Bit AVR microcontrollers with ISP or PDI interfaces.
Default interface: ISP 6 Pin (see Section 4.4)

The official site is http://www.atmel.com/tools/AVRISPMKIl.aspx

3.4. SAM-ICE

The SAM-ICE is a JTAG programmer designed for Atmel SAM3 and SAM7 ARM-based
microcontrollers. It only supports Atmel devices.

Default interface: JTAG 20 Pin (see Section 4.3)
The official site is http://www.atmel.com/tools/ATMELSAM-ICE.aspx

3.5. OpenOCD based programmers

OpenOCD programmers are designed to interface with ARM-based MCUs (ARM7, Cortex-
M3). There is nothing like a unitary OpenOCD programmer, but there are plenty of them. The
programmers differ in look, size, price, their PC interface (USB/RS232) as well as
implementation of their JTAG connector and optional additional interface. A good overview
over common programmers can be found under:

http://openocd.sourceforge.net/doc/html/Debug-Adapter-Hardware.html
Default interface: n/a (programmer dependent, but JTAG 10 Pin / JTAG 20 Pin are common)

Official site: n/a (programmer dependent)

4. Electrical programmer connections

The JTAG interfaces of AVR and ARM boards follow a semi-standard pin configuration to
allow the usage of different programmers. For AVR boards the 10 pin connector described in
Section 4.1 is the most commonly used; for ARM boards the 20 pin connector as described
in Section 4.3.

Note: The described JTAG interface connections are for dresden elektronik devices
and may vary slightly from the standard pin configuration. Those variations are
mar k edblieyalicd @in description.
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Note: dresden elektronik extensions are always designed as additional feature and
do not prevent the usage of standard programmers.

4.1. JTAG 10 pin

The most common JTAG interface
connector for AVR microcontrollers is
a 10 pin 100 mil header. Some ARM

Figure 8: 10 pin JTAG

programmers like OpenOCD use the 0 2 o———anD
same interface. The signal description TS : S _mem O
is shown in Figure 8. vee r————} 7 8 O

—__~, 10 (O————GND
Pin 1: TCK Pin 2: GND
Pin 3: TDO Pin 4. VCC
Pin 5: TMS Pin 6: RESET
Pin 7: VCC Pin 8: n.c.
Pin 9: TDI Pin 10: GND

The 10 pin header is supported by a lot of programmers, such as:
AVRDRAGON by Atmel

JTAGICEmMKII by Atmel

ICprog OpenOCD by In-Circuit

)l
)l
)l
1 AVR-JTAG by OLIMEX

4.2. Small JTAG 10 pin

The small JTAG interface connector

for microcontrollers is a 10 pin 50 mil
header. This connector is preferred

for small baseboards by dresden
elektronik. The signal description is .4
shown in Figure 9. The connector
features the UART signals RXD and

TXD additionally.

Figure 9: Small 10 pin JTAG

>
/RESET vee

Pin 1: TCK Pin 2: GND
Pin 3: TDO Pin 4: VCC
Pin 5: TMS Pin 6: RESET
Pin 7: VCC Pin 8: RXD
Pin 9: TDI Pin 10: TXD

The small 10 pin header needs an adapter to connect it with the programmer:

1 JTAG Adapter by dresden elektronik and JTAGICEmKII programmer (for a picture of
the adapter see Section 3.2)

1 SAM-ICE Adapter by dresden elektronik and SAM-ICE programmer
You can also refer to Section 4.5 and 4.6 for further information about the adapters.
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4.3. JTAG 20 pin

A 20 pin 100 mil JTAG interface
connector is often used for ARM
microcontrollers. The signal
description is shown in Figure 10.

Pin 1: VCC Pin 2: VCC
Pin 3: n.c. Pin 4: GND
Pin 5: TDI Pin 6: GND
Pin 7: TMS Pin 8: GND
Pin 9: TCK Pin 10: GND
Pin 11: GND Pin 12: GND
Pin 13: TDO Pin 14: GND
Pin 15: RESET Pin 16: GND
Pin 17: n.c. Pin 18: GND
Pin 19: n.c. Pin 20: GND
Note:

Figure 10: 20 pin JTAG

e )
DI
TMS
)
TCK o
DO GNDI—?
JRESET
S
D

[20 “ O

12
14
16
18
20

VCC
— 5
(e &, -
(et 'G" .=
I~ | Ze =
) — - ‘s
(et - =
e ",' ‘=
~ | _.'I ',
— e

GND

depending on the programmer, it is necessary to place pull-up resistors to

VCC on the signals RESET, TDI, TMS and TCK. We recommend 100 k ohms.

The 20 pin header programmer is supported for example by:

SAM-ICE by SEGGER
ARM-JTAG by OLIMEX
ICprog OpenOCD by In-Circuit

4.4. ISP 6 pin

For serial programming interfaces of
AVR microcontrollers a 6 pin 100 mil
header is often used. The signal
description is shown in Figure 11.

Pin 1: PDO Pin 2: VCC
Pin 3: SCK Pin 4: PDI
Pin 5: RESET Pin 6: GND

P

DO
sck ) !

Figure 11: 6 pin ISP

—( ) 3

R

S

N d s

F =S

The 6 pin header programmer is supported for example by:

1 AVRISP by Atmel
17 AVRDRAGON by Atmel
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4.5. JTAG Adapter

The JTAG Adapter works in connection with JTAGICEmKII
programmer by Atmel. The programmer has a 30 pin flat
cable with a default 10 pin 100 mil adapter. The default
adapter must be replaced by the dresden elektronik JTAG
adapter. The flat cable is mechanically fixed in the 30 pin
socket and can be manually unlocked.

Further information:

https://shop.dresden-elektronik.de/accessories/adapter/jtag-adapter.html

4.6. SAM-ICE Adapter

The SAM-ICE Adapter is useful in connection with the SAM-
ICE programmer via the 20 pin 100 mil socket and the
programming of USB stick device targets by dresden
elektronik. The small 10 pin 50 mil JTAG connector features
additionally two UART signals (RXD and TXD, see Section
4.2), which can be tapped on the 6 pin 100 mil header. For
direct connection to a host PC or laptop, an assembled
level-shifter circuit is available with a suitable 9 pin Sub-D
socket. Alternatively, a custom level-shifter can be
connected to the 6 pin header.

Further information:

https://shop.dresden-elektronik.de/accessories/adapter/sam-ice-adapter.html

4.7. USB interface

The Atmel ARM7 and CORTEX-M3 microcontroller have an internal native USB controller.
They still need external components for proper functionality. Figure 12 shows a schematic
part from a native USB interface. Beside a USB header an and optional diode array for line
protection, the necessary parts are the 1k5 pull-up resistor 6R306on & SBDP§ the 330k pull-
down resistors &R356and 366 on &SBDPdand &JSBDMO and the low-pass network on
&SBDPband &JSBDM§ consisting of 27R resistors d&R316and &R326and 15pF capacitors

&286and &C296
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Figure 12: Native USB i external components
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5. Platform and Baseboard

The used radio module must be plugged or soldered to an appropriate platform or
baseboard. In most cases this platform is a custom one. Section 5.1 includes the minimum
requirements to establish a programming connection. Development platforms by dresden
elektronik (Section 5.2) fulfill all requirements to update the firmware of the evaluation radio
modules.

5.1. Custom platforms

A custom platform needs the following minimum hardware requirements to establish a
connection to the programmer. The header connection depends on the used programmer.
Refer to Section 3 for recommended programmers.

AVR radio modules
1 10 pin header for JTAG with correct signal configuration (see Section 4.1)
or

1 6 pin header for ISP with correct signal configuration (see Section 4.4)

ARM7 and CORTEX-M3 radio modules
1 20 pin header for JTAG with correct signal configuration (see Section 4.3)
or

1 10 pin header for JTAG with correct signal configuration (see Section 4.1)
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Note: Depending on the programmer, it might be necessary to place pull-up resistors

to VCC on the signals RESET, TDI, TMS and TCK. We recommend 100k

ohms.

5.2. Platforms by dresden elektronik:

Attention:  The listed platforms by dresden elektronik support only the pluggable AVR
and ARM7 evaluation radio modules. To use the smaller OEM radio module
with these platforms, the radio modules must be soldered onto an appropriate
adapter. Alternatively, the already pre-soldered adapter module combinations

can be purchased from the dresden elektronik online store.

deRFbreakout Board
1 10 pin and 20 pin JTAG connector
9 All signals available on screw terminals
1 Recommended for all radio modules
Product information:

https://shop.dresden-elektronik.de/development-boards-
and-kits/development-boards/derf-breakout-board.html

Datasheet:

http://www.dresden-elektronik.de/
funktechnik/service/downloads/documentation/

deRFgateway

1 10 pin and 20 pin JTAG connector

1 Ethernet support

 Recommended for ARM7 radio modules
Product information:

https://shop.dresden-elektronik.de/development-boards-
and-kits/development-boards/gateway-for-arm.html

User Manual and Datasheet:

http://www.dresden-elektronik.de/
funktechnik/service/downloads/documentation/
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deRFnode for AVR

1 10 pin and 20 pin JTAG connector

1 FTDI USB support

1 Recommended for AVR radio modules
Product information:

https://shop.dresden-elektronik.de/development-boards-
and-kits/development-boards/node-arm-avr.html

User Manual and Datasheet:

http://www.dresden-elektronik.de/
funktechnik/service/downloads/documentation/

deRFnode for ARM
1 10 pin and 20 pin JTAG connector
1 Native USB support

 Recommended for ARM7 and Cortex-M3
radio modules

Product information:

https://shop.dresden-elektronik.de/development-boards-
and-kits/development-boards/node-for-arm-1.html

User Manual and Datasheet:

http://www.dresden-elektronik.de/
funktechnik/service/downloads/documentation/

deRFtoRCB Adapter
1 Small 10 pin JTAG connector
 Recommended for AVR radio modules

9 Converts any pluggable dresden elektronik radio
module into a Radio Controller Board (RCB) form
factor

Product information:

https://shop.dresden-elektronik.de/accessories/adapter-
derftorcb.html

Datasheet:

http://www.dresden-elektronik.de/
funktechnik/service/downloads/documentation/
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deRFtoRCB Adapter plugged onto
Sensor Terminal Board

1
1
1

T

10 pin and small 10 pin JTAG connector
FTDI USB support
Recommended for AVR radio modules

Signals available on screw terminals

Product information:

https://shop.dresden-elektronik.de/development-boards-
and-kits/development-boards/stb-sensor-terminal-
board.html

User Manual and Datasheet:

http://www.dresden-elektronik.de/
funktechnik/service/downloads/documentation/
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6. Drivers

As most programmers and development boards use USB as communication interface and
power supply, the installation of a suitable driver is required prior to the microcontroller
firmware update.

6.1. AT91-USB-to-Serial-Converter

The AT91-USB-to-Serial-Converterdis a boot loader, stored in the internal ROM of ARM-
based Atmel microcontrollers. This ROM boot loader supports the firmware update via the
mi ¢ r o ¢ o nnativeoUSB iaterface. The installation process in Windows XP and Windows
7 is described in the two sections below.

6.1.1. Driver Installation in Windows XP

The first time you plug the USB stick in the ¢&-ound New Hardware Wizarddwill pop up.
Please select dNo, not this time.6and press dNextd (Figure 13)

Figure 13: Found New Hardware Wizard

Fnund New Hardware Wizard

Welcome to the Found New
Hardware Wizard
“windaws will search for curent and updated software by

looking on your computer, on the hardvware installation CD. or on
the Windows Update 'Web site [with pour permizsion).

Read our privacy policy

Can Windows connect to Windows Update to search far
software?

€ Yes, this time only
" Yes, now and every time | connect a device
& o, nol this lime]

Click Mext to continue.

< Back Next » Cancel I

On the next screen choose dnstall from a list or specific location (Advanced)dand press
dNextd (Figure 14)

Figure 14: Install from a specific location

This wizard helps pou install software for:

ATH1 USE to Serial Corverter

() If your hardware came with an installation CD
<42 or Hoppy disk. insert it now.

what do you want the wizard to do?

7 Install the software automatically [Recommended)

& dnstall from a list or gpecific location [&dvanced}

Click Mext to continue

< Back I et > I Cancel
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Selectcddonét search. | wil | . dndhpesssdéextd(Figureds)i ver t o i nc¢

Figure 15: Choose driver manually

Please choose your search and installation options.

" Search for the best driver in these locations.

Use the check bores below to limit or expand the default search, which includes local
paths and remavable media. The best driver found will be installed,

V| Search removable media (Aoppy, CO-ROM..]

V| Include this looation in the search:
|E “Dincuments and SettingshTwnerDeskloph 20110 - | Biovise

% Don't search, | wil choose the diver o instail

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

< Back I et > I Cancel I

On the next dialog presHgutehtd 6 Have Diskéd button

Figure16: Sel ect O6Have Diskéod

Select the device driver you want to install for this hardware. \\
&
Select the manufacturer and model of your hardware device and then click Next. If you

have a disk that contains the driver you want to install, click Have Disk.

d
Model
ATS1 USB to Serial Converter

A This driver is not digitally signed! Have Disk... )
Tell me why driver signing is important :—_ :

<Back Next> Cancel |

Now click on 6Browseéd and | eBAanstallatidnhitecandber e ct or
usuall y f ound under OProgram Fil esb. This installa
Please select and enter this directory. (Figure 17)

Figure 17: Choose | ocation: Browseé
Inzert the manufacturer's installation disk. and then

A\.g make sure that the comect drive iz selected below

Cancel |

x

Copy manufacturer's files from:

Iﬁ j Browse... |
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The file @m6124_cdcodshould pop up; select it and press the @pendbutton. (Figure 18)

Figure 18: Locate File: atm6124 cdc.inf

Locate File e

Look in I_Jdrv j Q ? s -

File name: — [aim124_cde =l Open |
Files of lype: ISetup Infarmation [*.inf] j Cancel |
4

By pressing @Kaénow you will return again to the previous dialog. (Figure 19)

Figure 19: Install from disk: Continue with K&

Install From Disk

Ingert the manufacturer's installation disk. and then oK |
L= make sure that the corect dive is selected below.
Cancel |

LCopy manufacturer's files from:

x|

|E:\F’rogram Files\ATMEL Corporationtzam-ba_2.1 ﬂ

Now select the AT91 USB to Serial Converterband press dNextd The driver will be installed.

(Figure 20)

Figure 20: Continue with dNext >6

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. I you

(3 have a disk that contains the driver pou want to install, click Have Disk.

v Show compatible hardware

ATI1 UISE to Serial Converter

& This driver is not digitally signed! Harve Disk, |

Tell me why driver signing is important

< Back Next »

Cancel |
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If a message box ®river is not digitally signeddappears press &ontinue anyway6 The wizard
will finish the driver installation. Press d-inish6to close the wizard. (Figure 21)

Figure 21: Finish the installation

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished instaling the software for:

(g ATST USE to Serial Canverter

Click Fivizh to close the wizard

< Back

o — I

After successful driver installation you will find the device under Ports (COM & LPT) in the
device manager. (Figure 22)

Figure 22: Successfully installed device
=lofx|

File  Action Yiew Help
2 |@|S 2|
; E Batteries ;I

¢ Computer

age Disk drives

% Display adapters

s DVDYCD-ROM drives

+]-=) Floppy disk controlers

5 Floppy disk drives

--1& Human Intetface Devices

[51- IDE ATAJATAPI controllers

Z» Keyboards

J Mice and other pointing devices
B8 MNetwork adapters

5 Ports (COM & LPT)

- AT91 USE to Serial Converter (COM3)
’y Carmmunications Part (COM1)
;f Communications Port (COMZ)
o Prinker Part (LFT1)

Processors

€& 5051 and RAID controllers

®), sound, video and game controllers

+ System devices
[#-8g Universal Serial Bus controllers

Led

6.1.2. Driver Installation in Windows Vista and 7

If you plug in the USB stick for the first time, Windows will try to install any driver. This will
usually fail and produces the following message. (Figure 23)

Figure 23: Driver not found in Win7 or Vista

ll, Device driver software was not successfully installed
9 Click here for details,
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To install the correct driver please open the Device Manager, which can be found under
Control Panel > System > Device Manager. Here you will find an dJnknown devicedin @ther
deviceso (Figure 24)

Figure 24: Driver not found in Device Manager

Select the dJnknown deviced open the context menu with a right mouse click. Select dJpdate
Driver Software6in the menu. (Figure 25)

Figure 25: Update Driver Softwareé

Now choose @rowse my computer for driver software6on the next dialog. (Figure 26)

Figure 26: Browse computer for driver software
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