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Flash Programmer

1 Introduction

This is the user manual for the SmartRF Flash Programmer.

The Flash Programmer can be used to program the flash memory in Texas Instruments
system on chip MCU's and and for upgrading of the firmware in the USB MCU found on the
SmartRFO4EB, SmartRFO5EB and CC2430DB. In addition the Flash Programmer can be
used for programming the flash memory of MSP430 via the MSP-FET430UIF and the eZ430
dongle.

When connecting a CC2430EM on SmartRFO4EB or a CCMSP2618 on SmartRFO5EB, the
Flash Programmer also support reading/writing the IEEE address.

2 About this manual

This manual covers the use of the Flash programmer, both the GUI version and the command
line interface (Only SmartRFO4EB).

The intended use of the Flash Programmer is to provide a quick and easy way to download
.hex files into Texas Instruments system on chip products. As well as the possibility to update
the USB MCU firmware through the USB cable.

The manual describes the most common functions and options available. How to access the
flash programmer from IAR workbench is also described. Only programming through the USB
cable is described. The Flash Programmer also has functionality to program the USB MCU
found on SmartRFO4EB and CC2430DB through the Silicon Laboratories serial adapter EC2,
however this is not covered in this manual.

3 Definitions

SmartRF®04DK A collective term used for all development kits for the
SmartRF®04 platform, i.e. CC2510DK and CC2430ZDK

SmartRF®05DK A collective term used for all development kits for the
SmartRFO05 platform, i.e. CC2520DK

UsB MCU The Silicon Labs C8051F320 MCU used to provide a USB

interface on the SmartRF®04EB and CC2430DB.
The CC2511 MCU used to provide a USB interface on the
SmartRFO5EB.

Factory firmware The firmware that is supplied programmed into the USB MCU
from the factory. This firmware supports SmartRF® Studio
operation as well as a stand-alone PER tester.

GUI Graphical User Interface
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4 Programming using the GUI version

System on Chip —
tab. Used to ts SmartRF® Flash Programmer Q|E|®

rogram ' ’ -
b g s Spstem-on-Chip|| EB application (USE)) EB application [serial]] EE boaotloader
Chipcon’s SoC .
Chapter 4.1 .

I — TS B ID | Chip type | EB type | EE Firmware 10| EB fpnfiuare rese

EB application
(USB)

Used to update the
USB MCU firmware
Chanter 4.2

=

[ Change I_

Program USB MCU using
Silicon Laboratories serial

adapter EC2. Auctionz: Flazsh lock [effective after program,/append]:

Not covered in this £ Erase and pragram “wirite pratect: |E0de 7 -No chip selected j
" Eraze, program and werify

manual 5 fppénd and verify I~ wirite protect boot block

erify against hew-file I Block debug commands (incl. read access)

MSP430 tab used " Read flash into hex-file MEB: Cannot "Append and werify" when zet!

to program
MSP430 MCUr's.
Chapter 4.3

Performn actiohs

Figure 1: GUIl interface

Figure 1 show the GUI interface of the Flash Programmer. There is five different tab’s to
choose from.

“System on Chip” is used to program Chipcons SOC'’s e.g. CC1110, CC2430, CC2510. For
the moment this is only available for SmartRFO4EB. The use of this tab is described in
chapter 4.1.

“EB application (USB)” is used when updating the USB MCU found on SmartRFO4EB or
CC2430DB. It can also be used to update the USB MCU on SmartRFO5EB. The use of this
tab is described in chapter 4.2.

“MSP430” is used to program the MSP430 MCU used in various RF development kits.
Further details are described in chapter 4.3.
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4.1 System on Chip.

-0 Texas Instruments SmartRF® Flash Programmer, E]|E|@

g System-onChip | EB appiication (USE] | EB application [serisl) | EE bootloader | M5P430 |

T AS
Device list {ENTS EEB ID | Chip tupe | EB type EE firrmeare 1D | EB firmwsare rew >

Chapter 4.1.1 0204 C SmatRFO4EE 0400 0036
Interfs

~d
I S H

Flash image: |C:'\svn_workkF'roiects\DZEﬁ CC2430 :4:41EIDK'\trunk'ﬁ_Design\EHampIe_Sj J

Read [EEE |F-128 [adr: 01FFFE ~ | |EEE 0% |

Betain IEEE address when reprogramming the chip

effective after programmnendl\

Tite: protect; | Mo upper pages

IEEE address
(only CC2430)
Chapter 4.1.4

" Erase and program

* Erase, program and verif
" Append and verify

[ Wwiite protect boot block

Actions
Chapter 4.1.2

" erfy against hex-file Block debug commands (incl. read access)

{ Read Hash into hex:He

Cannot “Append and werify" wh

Flash lock

Chapter 4.1.3 I

Figure 2: System on Chip window

4.1.1 Device list:

The device list is a list over all currently connected System on Chip devices. Note that when
the System on Chip tab is selected, a SmartRFO4EB’s without a System on Chip EM
connected will not be displayed.

If more than one chip is connected the one selected (marked blue) in this window is the one
that will be programmed.

4.1.2 Actions:

There are five different actions that can be performed on the Chipcon SoC'’s. To perform an
action, select one and then press the “Perform actions” button.

The progress bar and output window at the bottom will output the progress and result of the
action.

The five actions are:

Erase and program
Will erase the flash memory of the selected SoC and then program it with the .hex file
selected in the “Flash image” field.

Erase, program and verify
Same as “Erase and program”, but after the programming the content of the flash will be
read back and compared with the .hex file. This will detect errors during programming or
errors caused by damaged flash. It is therefore recommended to always verify after
programming.
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Append and verify
This action will write the contents of the hex file given in the “Flash image” field, to the
selected SoC without erasing the Flash first. Note that all the Flash written to must read
OxFF (be erased) before programming starts. Feature is useful when a program is
divided into more that one hex file.
This action uses debug commands to read from the Flash, which means that if the
debug commands are blocked on the chip, it is impossible to perform this action.

Verify against hex-file
This action will compare the contents of the Flash with a .hex file given in the “Flash
image” field.
Note that the function only verifies that the contents of the .hex file is present in the
Flash, it does not check if there is anything additional written in the Flash.
This action uses debug commands to read from the Flash, which means that if the
debug commands are blocked on the chip, it is impossible to perform this action.

Read into hex-file
This action will read the entire content of the Flash and then write it to the hex-file given
in the “ Flash image” field.
Note that the hex-file given in the “Flash image” field will be overwritten.
This action uses debug commands to read from the Flash, which means that if the
debug commands are blocked on the chip, it is impossible to perform this action.

4.1.3 Flash lock:

When programming a chip it is possible to apply the different Flash lock and debug command
lock that is supported by the chip. These fields will change depending on the chip type
selected in the Device list. Please refer to the datasheet for the different chip types for a
description of these locks.

Note that if the debug command lock is set, it is impossible to use most of the debug
commands on the chip. E.g. the Flash may no longer be read out.

4.1.4 |EEE address / general change field:

Depending of the chip connected these fields will change.

Read IEEE| *drite IEEE| IF-‘IEB (adr: IZI:-:'IFFFB]ﬂ IEEE Ox IEIEI 1246 000007 00 M

v Fietain IEEE address when reprogramming the chip

Figure 3: IEEE address for Zighee SoC

¥ Change | 3 bytes at Ox |IZIFIZIIZI ta |12F4 D]

Figure 4: Change field for non Zigbee SoC

If a ZigBee SoC is connected e.g. CC2430, the window will look like Figure 3
If a non ZigBee SoC is connected e.g. CC2510, the window will look like Figure 4
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IEEE address on ZigBee devices
On a CC2430 the IEEE address is stored in the last 8 bytes of the flash. E.g. the
placement is different depending on the size of the Flash. See Table 1 below.

Flash Programmer

Chip type IEEE address IEEE address
start end
CC2430 F-128 | Ox1FFF8 Ox1FFFF
CC2430 F-64 OxFFF8 OxFFFF
CC2430 F-32 0x7FF8 Ox7FFF

Table 1: Placement of IEEE address

To read the IEEE address from a chip select the appropriate Chip type (e.g. F-128) and
push the “Read IEEE" button.

To write the IEEE address to a chip, manually write the address into the IEEE field
(hexadecimal, with a space between each byte) and then push the “Write IEEE
address” button.

Writing the IEEE address will fail if the flash is write-protected, or the debug command
lock is set.

If the “Retain IEEE address when reprogramming the chip” is checked the IEEE
address is preserved when a new program is written to the chip with the “Erase and
program” or “Erase, program and verify” action. This is however not possible if the
debug command lock is set on the chip before the programming starts.

Change Field on non ZigBee devices
The intention of this field is to provide an easy and quick way to give a unique address
to the chip when programming it. It gives the user the possibility to change any number
of bytes at any location in the program read from the hex file, before it is written to the
chip.
When “Change” is checked, input the start address, e.g. the first byte that should be
changed into the first field.
Then the new values are written into the rightmost field (hexadecimal, with a space
between each byte)
When “Erase and program” or “Erase, program and verify” action is performed, the
bytes at the given address from the hex file are replaced with those written by the user
before the chip is programmed. The hex file itself is not changed.

{’? TEXAS
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4.2 USB MCU firmware update.

- Texas Instruments SmartRF® Flash Programmer, E||E|g|

) System-on-Chip  EE application (USE] ] EB application [serial]] EE bootloaderl MSF'43EI]
‘J TEXAS

EB ID | Chip type | EB type EE firrware D
0204 CC2431  SmartRFO4EE 0400
0085 MAA SmartRFOSEE 0500

INSTRUMENTS

e EHfirgware resw

Firmware
Flash image: revision fO4E bhsrfOdeb fwid0400.hex
[ Change l_ number
Actions:

" Erase and program
(% Erase, program and werify

Perfarmn actions

Figure 5: USB MCU update

Figure 5 show the “EB application (USB)” tab. It provides the possibility to update the USB
MCU firmware using only a USB cable, no additional programmer is necessary. When a
SmartRFO4EB, CC2430DB or SmartRFO5EB is connected it will appear in the device list. In
the rightmost column the revision number of the current firmware can be read.

Note that the update procedure is different for SmartRFO4EB and CC2430DB. However the
hex file used, (fw400.hex), is identical for the two products.

SmartRFO5EB uses a different hex file specially build for the USB MCU (CC2511)
4.2.1 Updating SmartRFO4EB/SmartRFO5EB USB MCU firmware

1. Remove any CCxxxXxEM module and all external equipment connected to the
SmartRFO4EB.

2. Connect the USB cable to the SmartRFO4EB and turn it on, it should appear in the

Device list with “Chip type” N/A.

Browse to the correct flash image (fw400_verxx.hex)

Choose the “Erase, program and verify”

Push “Perform actions”.

The status indicator at the bottom will show the progress and when completed the

text “EB firmware update OK” will appear.

o gk w

4.2.2 Updating CC2430DB USB MCU firmware

1. Remove all jumpers on P5.

2. Connect pin 9 and 10 on P4 (USB deb) together.

3. Connect the USB cable to the CC2430DB and turn it on, it should appear in the
Device list with “Chip type”, “EB type” and “EB firmware ID” set to N/A.

4. Browse to the correct flash image (fw400_xx.hex)

5. Choose the “Erase, program and verify”

6. Push “Perform actions”.

*5’ TEXAS
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7. The status indicator at the bottom will show the progress and when completed the
text “EB firmware update OK” will appear.
8. Remove jumper on pin 9-10 on P4, and mount jumpers on P5.

Note: After the programming is finished it takes a few seconds before the device appear in
the device list. This is due to timing constrains on the USB bus after programming and
reset of the device.

4.3 MSP430 Programming

3 Texas Instruments SmartRF® Flash Programmer

S_l,lstem-on-Chipl EE application [USB]] EE application [serial]] EE bootloader  MSP430 ]

i
“J TEXAS :
INSTRUMENTS Status [PotMane | Device Name. The Device Name

2WAILABLE /TOMZE SPA30F2E18 will indicate the
FAN| HIDO SP430F2232 MSP430 MCU

familie.

Port Name indicate if
Virtual serial port

(COM) or Human
Interface Device
(HID) will be used for
the connected
device.

EbPradT estinstallertd nputibes filez'pt smartifl5eb. hexid J

E——

Read/Write of the
IEEE address is only
applicable for
devices connected
through the COM
port.

Perform actions |

—

Status field

Figure 6: MSP430 Programming.

Figure 6 show the tab used for programming of the MSP430 MCU. The device can be
connected via the USB-Debug-Interface (MSP-FET430UIF) or via the eZ430 USB dongle.
Figure 6 show both cases. Devices connected with the MSP-FET430UIF will appear as a
COM port. In this case it is COM26. For eZ430 connected devices it will be seen as a HID
port. Shown as HIDO in figure 6.

When the device is connected via the USB interface, it could take a few seconds before the
device appear in the device list.

The status of all actions will be given in the Status field at the bottom of the window. An
attempt to program a hex file build for another MCU family will be detected and reported in the
Status field.

The Firmware version of the USB MCU will be checked automatically when a device is
connected. If the FW version does not match the MSP430.dll version a message will be given
and the user must choose whether or not to update the FW. The update will be performed
automatically if the user chooses to update the FW.

"5? TEXAS
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5 Command Line Interface

5.1 Options

To get all available options in the command line interface, run the
SmartRF04ProgConsole.exe in a command window or in the IAR workbench without any
parameters/arguments. A list of all available options will then be printed out. These options
are the same as the ones available in the GUI version of the Flash programmer, please refer
to chapter 4 for a description of these.

5.2  Plug-in to IAR Workbench

The command line interface can be integrated in the IAR Workbench. To setup IAR with this
feature follow the instructions below.

5.2.1 Setup
Start IAR Workbench and choose “Configure Tools...”, from the Tools menu, Figure 7.

# 1aR Embedded Workbench IDE

File Edit Wiew Project | Tools ‘Window Help

O = i ﬁ | = | ptions. ..

Whor l‘::j pace

Configure Tools. .

Filename Extensions. ..

| Zonfigure Yiewers. ..
FlashProgram

Files

Figure 7: Tools Menu

Press “New”, and add the information present in Table 2, see Figure 8.

Field Value
Menu FlashProgram
Text:

Command: | C:\Program Files\Chipcon\FlashProg\
SmartRFO4ProgConsoIe.exel
Argument: | S() EPV F=$TARGET_PATHS$ K(0)

Table 2: Flash Programmer Setup

! Insert the complete path to the Command Line Flash Programmer
i/
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Configure Tools

Menu Cantent;

FlashProgram

Menu Text:

Flash Programmer

OF.

Cancel

El

Bemove

e

IFIashF‘ngram

LCammand:

Il::'\P'ngram FilezhChipzonhFlazkProghSmar

Argument;

d

Browse. ..

IS[] EFY F=$TARGET_PaTHS$ k(0]

[mitial Direchary:

¥ Fiedirect to Output Window
¥ Prompt for Command Line

Tool Axailable:

I'W'hen not debugging

[

Figure 8: Configure Tools

5.2.2 Use

After setup, a new target is placed on the Tools menu.

# 18R Embedded Workbench IDE

File Edit “iew Project | Tools ‘Window Help

D@ Z|

Options. ..

WWorkspace

Files |

Configure Tools. ..

Filename Extensions. ..
Configure Yiewers. ,,
FlashProgram

Figure 9: Using Flash Programmer from IAR Workbench

Setup your project to generate hex file as primary output (Figure 11), compile and link, and
choose “Flash Program” from the Tools menu. A command line window will be displayed,
Figure 10. After the “S” option an empty parenthesize is present. If this parenthesize is empty,
the first available development card is used. If more than one development card is connected,
fill in the ID number for the card you want to use in the empty parenthesize.

The “K(0)” option will retain the IEEE address while programming.

*{P TEXAS
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Use K(0) on CC2430 F-128, K(1) on CC2430 F-64 and K(2) on CC2430 F-32
If the K option is removed the IEEE address is not retained.

The “EPV” option is for “Erase, program and verify”

x

Command line for FlazhProgram
IS[] EFY F=$TARGET_PATHE K[0)

] I Cancel

Figure 10: Command Line Window

Press OK and the hex file will be downloaded.

Options for node “bank™ x|
Category: Factary 5ettings |
General Options

CAC++ Compiler Output | Extra Dutputl #definel Diagnu:ustiu:sl Ligt I I:::unfigl F'ru:u:ell_’l
Azzermbler
Cuztomn Build :
Build Actions - Qutput fie-~ .
¥ Owenide default Secondary output file:
: Diebugger Ifilename.he:-c [Mone for the selected format]
EE?rd-F‘art_u Diriver — Format
HE:?:;” " " Debug information for C-5PY
Anal ’ Bnl gr [# it runtime: cantiol modules
.na RO LevIRes ¥ it 1200 emulation modules
Silabs :
St [T Buffered terminal output
i ator | Allow C-SP-specific extia output fle
' Other ,
- Cutput farmat; Imtel-e:-ctended j
Forrmat wariant: INu:unE j
Module-lozal symbols: IInc:qu:Ie all j
] 4 I Cancel |
Figure 11: Generate HEX file as primary output
Note:

If the output format is hex file the debugger can not be used.

To produce a hex file for banked code, please see the manual named “Chipcon IAR User
Manual” available from www.chipcon.com.

*5’ TEXAS
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6 Installed hex files

After installation of the Flash Programmer, a few hex files has also been installed. These can
be found on the following directories: C:\Program Files\Texas Instruments\Extras\SrfO4Eb and
C:\Program Files\Texas Instruments\Extras\SrfO5Eb

e cCc2430db_bootloader.hex Latest version of the CC2430DB bootloader.

o srfOd4eb_fwid0400.hex Latest version of the SmartRFO4EB application.
e srf04eb_bootloader.hex Latest version of the SmartRFO4EB bootloader.
o srf05eb_fwid0500.hex Latest version of the SmartRFO5EB application.
o Srf05eb_bootloader.hex Latest version of the SmartRFO5EB bootloader.

7 Document history

Revision Date Description/Changes

1.4 2007-12-27 New version with support for
SmartRFO5EB and MSP430

1.3 2007-09-19 Update of images and description of hex
files added.

1.2 2006-05-16 Minor changes

1.1 2006-02-16 Changed layout

1.0 2005-12-21 Initial release
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBee® Solutions www.ti.com/Iprf Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright 2008, Texas Instruments Incorporated
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