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END USER LICENSE AGREEMENT

PLEASE READ THIS DOCUMENT CAREFULLY BEFORE USING THSOFTWARE AND
ASSOCIATED THE HARDWARE. ELPROTRONIC INC. AND/OR ITSUBSIDIARIES
(“ELPROTRONIC”) IS WILLING TO LICENSE THE SOFTWARRND ASSOCIATED THE
HARDWARE TO YOU AS AN INDIVIDUAL, THE COMPANY, OR LEG\L ENTITY THAT

WILL BE USING THE SOFTWARE AND/OR ASSOCIATED THE HRDWARE
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1. License.
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continues to own the Product, You will have certain rights to use titei€rafter Your acceptance
of this license. This license governs any releases, revisioeshancements to the Product that
Elprotronic may furnish to You. Your rights and obligations with resjoeitte use of this Product
are as follows:

YOU MAY:

A. use this Product on a single computer;

B. make one copy of the software for archival purposes, or copy thasefiwto the hard disk
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YOU MAY NOT:

A. copy the printed documentation that accompanies this Product

B. sublicense, rent or lease any portion of the Product; reverseeengitdecompile,
disassemble, modify, translate, make any attempt to discovi&otinee Code of the Product;
or create derivative works from the Product;
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F. use the product in any manner not authorized by this license.

2. Copyright

All rights, title, and copyrights in and to the Product and any copidgsedProduct are owned by
Elprotronic. The Product is protected by copyright laws and internatiogaty provisions.
Therefore, you must treat the Product like any other copyrighted material.

3. Limitation of liability.

In no event shall Elprotronic be liable to you for any loss of userupton of business, or any
direct, indirect, special, incidental or consequential damages dfiaayincluding lost profits)
regardless of the form of action whether in contract, tort (includegligence), strict product
liability or otherwise, even if Elprotronic has been advised of the possibility of sucdgdam

4. DISCLAIMER OF WARRANTIES.

You agree that Elprotronic has made no express warranties togavdirg) the software, hardware,
firmware and related documentation. The software, hardware, fieramal related documentation
being provided to You “AS IS” without warranty or support of any kind. Etprot disclaims all
warranties with regard to the software and hardware, expregsplied, including, without
limitation, any implied warranties of fitness for a particylarpose, merchantability, merchantable
quality or noninfringement of third-party rights.



This device complies with Part 15 of the FCC Rulg
Operation is subject to the following two conditions:
(1) this device may not cause harmful interference an

(2) this device must accept any interference received,
including interference that may cause undesired
operation.

NOTE: This equipment has been tested and found to comwath the limits for a Class B digital devices, rsuiant
to Part 15 of the FCC Rules. These limits are dewd to provide reasonable protection against haririfierference
in a residential installation. This equipment gereges, uses, and can radiate radio frequency eneagd, if not
installed and used in accordance with the instrumti manual, may cause harmful interference to radio
communications. However, there is no guarantee tiaerference will not occur in a particular instdtion. If this
equipment does cause harmful interference to radiaelevision reception, which can be determinedtbsning the
equipment off and on, the user is encouraged to toycorrect the interference by one of more of tf@lowing
measures:

* Reorient or relocate the receiving antenna

Increase the separation between the equipment aadeiver

Connect the equipment into an outlet on a circutfferent from that to which the receiver is connied
Consult the dealer or an experienced radio/TV tegbian for help.

*

*

*

Warning: Changes or modifications not expressly approwsdElprotronic Inc. could void the user’s authoritio
operate the equipment.

g

This Class B digital apparatus meets all requirements of than&dian
Interference-Causing Equipment Regulations.

Cet appereil numerique de la classe B respecte toutes Xagemrces du
Reglement sur le material brouilleur du Canada.
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1. Introduction

The Fast MSP430 Flash Programmer is dedicated to program tlas Trestruments
MSP430Fxx family microcontrollers. Using the Fast MSP430 FlasgrBmmer the target device
can be programmed via the JTAG Interface, or via the BSL (Baap Stoader) Interface.
MSP430Fxx microcontrollers can be program via the JTAG Intedadeng, as the Security Fuse
is not blown. When the Security Fuse is blown then the MSP430Fxx microlbenst still can be
accessible, but only via the BSL Interface.

Each programmer package
(Figure 1-1) consist of a microcontroller
based adapter, WindoWs based
software and cable to connect the
adapter with the computer’'s parallel
port. The internal adapter software
allows to communicate with the
programmed device with the high speed.
The programming speed using the JTAG
interface is around0 kbytes/s The Fast
BSL Interface allows to communicate

Figure 1-1 with the programmed device at speed of

up to 300 kbits/s, which mver 30 times
faster than with standard BSL (communication speed 9.6 kb/s). Due to this piggd s
communication, programming time is very short and programmer carebdetaugrogram flash
devices in the production process. For example, a microcontroller6@i#B Flash such as
MSP430F149, can be programmedisecondvia the JTAG Interface, or less than 8 seconds
via the BSL Interface. This time includes initialization, srgsmemory, blank checking,
programming and fast verification.

To facilitate high speed communication via the BSL InterfaceweRaest Bootstrap Loader
(Fast BSL) is temporarily downloaded to the RAM of each prograimegice. Due to the small
size of Fast BSL, almost all TI microcontrollers from MSBFxx family can utilize high speed
communication. Microcontrollers with small RAM (128 bytes - onhyafily members) can be
programmed with the standard communication speed (9.6 kb/s - communrsgegtésh is selected
automatically). Programming time for these types of microodlats is not very long, since the size
of the programming FLASH is very small (up to 2 kB).
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To simplify production process the programming software package Ssagnaserials
number, model type, and revision. Each serial number is unique for eacanpnogal device and
is assigned automatically. Several serial number formats are available.

There are a number of erase/write options also available. Towssadb erase/write all flash
memory, or just the specified fragment of memory. This feasuvery useful when only part of
programmed data/code should be replaced. For example this featre esed to download the
serial number, calibration data or personality data without losing existing pregde.

Three type of Programming Adapters are available.

PE010X01-01 Programming Adapter with the BSL Interface cable only,

PE010X01-02 Programming Adapter with the JTAG and the BSL Interiagiag
one ribbon cable,

PE010X01-03 Programming Adapter with the JTAG and the BSL Interiagiag

two separated cables - one for JTAG, and second for BSL interface

Programming Adapter (PE010X01-01) with the BSL Interface cable(ablyon cable with
10 pins socket connector) is dedicated to users who has one of the pop@dla¥h programmer,
but does not have the BSL programmer, or has a BSL standard programtherspeed of the BSL
programmer is not satisfied.

Programming Adapter (PE010X01-02) with the JTAG and the BSL Ine=fagth one 14-
pins socket connector is dedicated to users who wants to haveess a0 the MSP430Fxx
microcontrollers using JTAG or BSL interface through the modified 14-pins JTAG donnec

Programming Adapter (PE010X01-03) with the JTAG and the B®&rfaces cables is
dedicated to users who wants to have an access to the MSP43@Fazomirollers through the
standard JTAG and/or BSL connectors (14-pins connector for the JTAGdeteand 10-pins
connector for the BSL Interface).
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2. Features

The Fast MSP430 Flash Programmer is dedicated to program tlas Trestruments
MSP430Fxx microcontroller family via the JTAG port or via the BSL port.

When the JTAG Interface is used, then the Fast MSP430 Flash iRmogras using the
standard JTAG communication port, available on all MSP430 microclentidétailed information
describing features of the JTAG communication port can be found in the Texas amgrl )
documentation - SLAA149 -“Programming a Flash-Based MSP430 Using the JTA@daterf

To facilitate high speed communication via the JTAG port, an applicationaseffar the
programming adapter has been optimized for the maximum speed.fAlsmew procedures have
been implemented, decreasing the flash programming time. lkayrds of the MSP430 Flash
Programmer using JTAG communication port are as follows:

- support all MSP430 flash-based devices,

- programming speed approximately 20 kB/s,

- mass erase, erase main memory only or segment erase,

- fast verify and blank check,

- check sum calculation,

- supports programming of the JTAG access security fusenguemtly disables device
memory access via JTAG),

When the BSL Interface is used, then the Fast MSP430 Flash mrogras using the
standard BSL communication port, available on all MSP430 microcontr@letailed information
describing features of the standard BSL can be found in the Tekasriasts ( Tl ) documentation
- SLAAO89A -“Features of the MSP430 Bootstrap Loader”.

To facilitate high speed communication a new Fast Bootstrap LdealsrBSL) (property
of Elprotronic Inc.) is temporary downloaded to the RAM of each progethttevice. The Fast BSL
provides the following functions:

- mass erase, erase main memory only or segment erase,
- blank memory check,
- check sum calculation,
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write and verify word (2 bytes) into flash memory,
read word (2 bytes) from memory.

Major features of the Fast MSP430 Flash Programmer are:

© ® N OAE DR

el ol
P wdNdPE O
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o

Supports all Texas Instruments MSP430Fxx microcontroller family

32 bytes flash access password verification (when using the BSL Interface)

Blow the Security Fuse (when using the JTAG Interface)

Mass erase

Sector erase

Write/ Read/Verify Flash memory

Blank Memory check

Write Check Sum verification

Serial number assignment

Model, Group, Rev. text assignment

Windows (tm) based software

Supports Intel, Hex and TI text code files

Using the Parallel Port to communicate with the Programming Adapter.
Communication speed with a programmable microcontroller via thinBSface - 9.6 kb/s,
75 kb/s and 300 kb/s. using standard 10-pins header connector.

Communication with a programmable microcontroller via the JTh®rface using
standard 14-pins header connector.
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3. Getting Started

3.1

The Fast MSP430 Flash Programmer package contains:

One READ ME FIRST document.

One Fast MSP430 Flash Programmer CD ROM.

Ordered type of the Fast MSP430 Flash Programming Adapter.

- PE010X01-01 (with the BSL Interface cable only),

- or PE010X01-02 (with JTAG and BSL interface - one JTAG cable only),

- or PE010X01-03 (with JTAG and BSL interface and two cables - JTAG and BSL),
One 6 feets length DB-25 male to DB-25 Female cable extender.

Software Installation

The Fast MSP430 Flash Programming Software runs on PC undenMgi(tdg 95, 98, ME,

2000 or XP. Follow instructions below to install the software:

N

3.2

Please read READ ME FIRST document, which contains latesttons to this manual.
Insert the Fast MSP430 Flash Programming Software CD into your CD-ROM drive.
The Fast MSP430 Flash Programmer Setup wizard appears acétigna&iickInstall Fast
MSP430 Flash Programmeo begin the installation process.

If the Setup wizard does not start automatically, click the Btdéton and choose the Run
dialog box. Type “D:\SETUP.EXE”, where D represents the drive lettgowf CD-ROM
drive. Then click the OK button.

Once the installation program starts, on-screen instructiongwde you through the
remainder of the installation. Yauaust accept licence agreement before using software.

Hardware Setup

Connect the Fast MSP430 Flash Programming Adapter to the PQIPRoat, using
provided cable extender (DB-25 Male to DB-25 Female).

Plug in 14-pin [10-pin] socket connector from the Fast MSP43h Faogramming
Adapter to the JTAG [BSL] header connector on your device boargh8pter 12 of this
manual for details. Make sure that pin 1 on your device board’s 14-pinsrid+eader is
connected to pin 1 of the 14-pins [10-pins] socket connector. Pin 1 is marke€eldasable
on the ribbon cable.
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3.3 Starting up Fast MSP430 Flash Programmer

To start the Fast MSP430 Flash Programmer click on the Fast MSR&BOFEbgrammer
icon.

MSF

MSP430 Flash
Pro arammer
Figure 3.3-1

Once started the software will attempt to access the pnogirsg adapter. If no error messages
appear then the software has initialized without a problem and yobegayusing it. However, if
the programming adapter is not detected an error messagppeilra To correct the problem, make
sure that the connection cable is properly attached and the FRoallleds been set up correctly. The
details on how to set up parallel port can be found in chapter 7.
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4. Programming Dialog Screen

EFast MSP430 Flash Programmer - Elprotronic Inc.

File Wiew Setup Serialization About
Open Code File 5 | IMSp.-’-'-.dapter_"v"'I dtat  path: IE:'xEIpru:uTru:uniu:'xMFG'x
Open Fassword File | I path: |
~ Microcantroller Type Status — Power Device from Adapter
FSP430F-1149 - [15ma, max.] Device
I J PﬂSS ¥ Enable Woltage
Target:| t5P430F143 Total | B0 I~ lanore Device . | 207y
BSL: | Balance: [ 47 POWERON/OFF | ()
— Target Device Information Fheck &
RAM - 2048 bytes:  FLASH - BOKE: [Ftesadtih
Eenon Source: | 04700005
Reading Target Label.................. done ;I b ermnony: I =04 700005
|| I DOME -~ [rmuntime= 1.8zec] E
JTAG communication initialization. ... ] ~ Device Senalization
Werifying Security Fuse ... (] 01 B 00030417
Reading Target Label done I : i
Erazing memor ... done
JTAG communication initialization.... oK. | 20041248 Read SNl
All memony Blank checking............ k. Nest Model G B
Flazh programming .................... done e R
Wafriting SM - 20041248 ... done |.|:|1 R 0002-04-17
| Wernifying check sum ... (]
Reading T arget Lal:uel...: ................ done et |2|:||:|41 249
‘ -------- DOME -~ [rmuntime= 1.8zec] - Format: ywu 234
Adapter:  MSP430-Flash-Prg - Full Access Interface; JTaG
| EEEEEEEEEEEEENEENEENEEENEEEENEEEEEENENEEEENENNEEEEEEEERER|

_ (ol x|
~ Interface
& JTaG ¢ BSL 0 Auto
— Blow Securty Fuze
™ Enable
0  elowruse |
~ Device Action
™ Reload Cods File

M  sUTOFROG. |

@ Werify Securnty Fuse |

M ERasEFLASH |
M BLANKCHECK |
M WRITEFL&SH |
M WRITE SN/ Model |
M VERIFYFLASH |
[] Respscopy |

NEXT (F5) |

|'.-’-'-.L|TEI PROGRAM ——

Figure 4-1. Programming dialog box screen.

The programming dialog box (see Fig. 4-1.) contains a pull down mentao&eelection

box, blow fuse box, device action buttons, report (status) window, ogehuiitons, processor

information box, serial number box, power DC status and check sum result boxes.

Fast MSP430 Flash ProgrammerPM010A01 Rev.8

14




All device action buttons, power ON/OFF button and the check sum besuttave their
own status indicators. Each indicator can assume any of the following conditions:

[[] - blank - idle status.

D - yellow - Test in progress. For power on/off - DC voltage is correct.

(C) - green - access enabled.

@ - redsign - access denied. For power on/off - DC voltage is too low (below 2.6V)
[v] - device action has been finished successfully.

[¥] - device action has been finished, but result failed.

1 - applies to blank check only - Memory is not clean, but the specified meegment is.

4.1 Interface Type

The communication interface type - JTAG or BSL can be ®slen the Interface group.
When the programming adapter has implemented two types of communio&idace, then two
buttons in the interface group are active, otherwise only oneisgléxcitton is active - JTAG or
BSL. Proper communication interface should be selected, otherwisewsocation with the target
device can fail.

— Interface
% JTaG € BSL  Auto

Figure 4.1

It is recommended to prepare in the target device board one modii&lcbnnector with
JTAG and BSL connections, or two independent connectors - one for JTAG, and second for BSL
When two communication interfaces are connected between target detgtiprogramming adapter,
then selection of any interface type can activate communicatime®ethe programming adapter
and a target device.

It is recommended to use by default communication through the JTAG tetebfecause
this communication is around two times faster than the communichtmungh the BSL Interface.
Also ‘blow the security fuseprocedure is accessible only from the JTAG communication port.
When the security fuse is blown, then JTAG interface is unusablengnitie BSL communication
port can be used. When optidato is selected, then communication always starting using the JTAG
interface. Ifblow of the security fuskas been detected, then communication is continuing using the
BSL interfaces. Next communication is starting using the JTAG interfatteedirst again.
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4.2 Microcontroller Type

The microcontroller type can be selected from the pull dowah fiel ]
of the processor type group. The pull down field contains a list of att
microcontrollers in MSP430Fxx family currently available. One thing _Dpen Passward File -> | |_
note, the microcontroller type can be selected automaticdily Gption  —piciacartraller Type

‘Any’ is selected. M5p43|:||:.|149 -.-I

pen Code File B | |;

Ay N
— . : 110
When communication between microcontroller and gaogning Target:| | 1101
adapter is initialized, the software will detect the tangierocontroller's | BSL: || Hﬂi
automatically. The type of detected microcontroller is displayete  pepor H% |
field ‘Target:’. This allows the software to warn you if the connectegfizading Cof 41214
microcontroller does not match the one specified by the user. H%g
122
: : . 1222
Note: No warning message will appear whé&my' microcontroller 123
type is selected. Egz
135 -
o . . 147
When communication between microcontroller and nogning 143
adapter is using BSL Interface, then Bootstrap Loader (BSLjovers
downloaded from the target device is displayed in the fR&L"’ 13?
167 =

Texas Instruments has been created number of microcontroller's Figure 4.2-1
groups and numbers of the microcontroller’s type. Microcontrollers wi
the same group has the same ID number saved in the ROM at tienl0z@FFO0. Microcontrollers
with the same group ID has a similar features with a different size of RAMLakfsH:

Contents of the ROM at location 0XOFFO containing ID number can beiseaglJTAG or
BSL communication. Particular type of the microcontroller in #aesgroup ID can be detected
when communication via JTAG is available, but this feature isamailable via BSL interface
communication. For programming flash feature knowledge of the type aficrocontrollers is not
required al long as size of FLASH is available.

Tables of all currently available group and types of microcontssdiee shown below. Tables
contains following information:
-in [F112] - ID (in HEX format) taken from the ROM at location OxOFFO,
- F11x(1) - information displayed in the microcontroller type window in programmegdoalx,
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- list of available microcontrollers in particular group with RAM and Flashspeeification.

[F112] F11x(1)

Name RAM size [bytes] ROM size [kbytes]
MSP430F110 128 1k
MSP430F1101 128 1k
MSP430F1101A 128 1k
MSP430F1111A 128 2k
MSP430F112 256 4k
MSP430F1121 256 4k
MSP430F1121A 256 4k
[1132] Flax2

Name RAM size [bytes] ROM size [kbytes]
MSP430F1122 256 4k
MSP430F1132 256 8 k

[F123] F122.F123

Name RAM size [bytes] ROM size [kbytes]
MSP430F122 256 4k
MSP430F123 256 8 k
[1232] F12x2

Name RAM size [bytes] ROM size [kbytes]
MSP430F1222 256 4k
MSP430F1232 256 8 k

[F149] F13x..F14x

Name RAM size [bytes] ROM size [kbytes]
MSP430F133 256 8 k
MSP430F135 512 16 k
MSP430F147 1024 32k
MSP430F1471 1024 32k
MSP430F148 2048 48 k
MSP430F1481 2048 48 k
MSP430F149 2048 60 k
MSP430F1491 2048 60 k

Fast MSP430 Flash ProgrammerPM010A01 Rev.8
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[F169] F15x..F16x

Name RAM size [bytes] ROM size [kbytes]
MSP430F155 512 16 k
MSP430F156 1024 24 k
MSP430F157 1024 32k
MSP430F167 1024 32k
MSP430F168 2048 48 k
MSP430F169 2048 60 k
[F16C] F16xx

Name RAM size [bytes] ROM size [kbytes]
MSP430F1610 5120 32k
MSP430F1611 10240 48 k
MSP430F1612 5120 55k

[F413] F412.F417

Name RAM size [bytes] ROM size [kbytes]
MSP430F412 256 4k
MSP430F413 256 8 k
MSP430F415 512 16 k
MSP430F417 1024 32k

[F437] F435..F437

Name

RAM size [bytes]

ROM size [kbytes]

MSP430F435-80pins
MSP430F436-80pins
MSP430F43780pins

512
1024
1024

16 k
24 k
32k

Fast MSP430 Flash ProgrammerPM010A01 Rev.8
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[F449] F43x..F44x

Name RAM size [bytes] ROM size [kbytes]
MSP430F435-100pins 512 16 k
MSP430F436-100pins 1024 24 k
MSP430F437100pins 1024 32k
MSP430F447 1024 32k
MSP430F448 2048 48 k
MSP430F449 1024 60 k

[F427] F423..F427

Name RAM size [bytes] ROM size [kbytes]
MSP430F423 256 8 k
MSP430FE423 256 8 k
MSP430FW423 256 8 k
MSP430F425 512 16 k
MSP430FE425 512 16 k
MSP430FW425 512 16 k
MSP430F427 1024 32k
MSP430FE427 1024 32k
MSP430FW427 1024 32k
[F439] FG43x

Name RAM size [bytes] ROM size [kbytes]
MSP430FG438 1024 48 k
MSP430FG439 2048 60 k

When‘Any’ microcontroller type is selected then only name of the microcomtiotiroup
like FG43x is displayed in th&arget microcontroller typeBecause type of microcontroller can
not be fully detected (especially via BSL Interface) then tae. /ALASH from the particular group
is assigned, eg. 60kB for the groEf43x (see table above). If correct size of the FLASH is
required then the desired microcontroller type should be selected. \Gimemunication with the
target device is established and when the selected and thertamgetontrollers are from the same
group, then a size of the target device are taken from theeskhaatrocontroller type data table. In
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this case the full name of the microcontroller’s is displagehe Target microcontroller typdield
like MSP430FG438nstead the group nank&€543x only. Otherwise the microcontroller with the

maximum size of FLASH from the detected group is selected (sholwidrin the tables above)
and group name is displayed lik&43x.
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4.3 Code File Management

The MSP430 Flash Programmer provides three options to manage cadehise options
allow the user to open a code file, combine several code files istogke file, and save the
programming data into a code file.

2l
Look in: | £ MSP4BSL | e s A
BAK [Ch5etupl (2] sachas. bxt
Debug I?] code_mem, bxk |‘§‘] sach, bk
HELP 2] data_merm.bxt (2] sach_16k.bxt
MSP430BSL Setup  [2] Memiew. kxt [£] Target_m.bxt
F.elease |§] Feadie, bxt I?] testoode, bxk
res [£) sachz.txt
File name: | Cpen
Files of type: | Texas Instruments Farmat [ tat] j Cancel
Texas Instiuments format [° ket
b atorola format [7.219)
{Intel format  [7 hex)

Figure 4.3-1

TheOpen Code Fildutton, or th®©pen Code Fildrom theFILE pull down menu, prompts
for opening the object file that contains the code data, as showgureH.3-1. When the file is
selected the contents of the object file are downloaded into the én@om If the selected

microcontroller does not have enough memory to fit the data contairfexidade file, the warning
message in Figure 4.3-2 will be displayed.
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warning x|
" _ode size exceeds FLASH memorsy
- available an the micracontroller.

Check the code file
or change the microcontroller.

Excess dakta will be ignored.

QI

Figure 4.3-2

When code file is open and read successfully the code file namtilapath will be
displayed on the right side of tii@pen Code Filebutton (see Fig.4-1 Programming dialog box
screen). Contents of the selected file can be viewed by the selectiaplefFile Data’ from the
‘View’ menu (see chapter 5).

TheCombine Code Filesption allows up to 40 code files to be loaded into the PC memory.
When this option is selected the programmer will createvadata block, which will contain the
combined data of the user selected files. In order to add a cottethie newly created data block,
the user needs to press tieD Code Filebutton. The programmer will then prompt the user to
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Il Combine Files - x|
File 1 — OK : sach 16k 1. t=:t =]
Add Code File I File 2 - QK © =mach_ 16k 2 t=t
File 3 - CK © =ach_16k_3 t=t
File 4 — CK . ReadHe . t=zt
—..— Addre=s=: 0=x1200 - 0=x2366
Start Addre== in Flash
i 0xlz200
| 4dd File Contents |
Clear &ll |
Exit | -
Figure 4.3-3

specify the code file to be appended to the newly created memokyisang the window in Figure
4.3-1. Every appended file will be verified, so that the total cakednes not exceed the target
microcontroller's memory space and that there is no overlap witiopidy selected code segments.
After the addition of each file the window in Figure 4.3-3 will bewsn. The window shows the
status of previous append operations.

The Programmer is also able to append files of any type to ¥hedata block. In order to
do this the user must specify the memory location into which thegmoger is to load the file and
then press thAadd file contentsdutton. The window in Figure 4.3-1 will appear prompting the user
to specify the file to be added. Once the file is added to the memony block, the programmer will
display the memory space occupied by the selected file. An exaftple is shown in Figure 4.3-3
for the file number 4.

TheSave Code Fileption saves the data currently contained within the PC code data block
into a code file. When the user selects this option from the File menu, the windowre #ig-4
will appear, prompting for the name of the file to be created.

All of the aforementioned Code File options work with three most popodi file formats.
These formats are the Texas Instruments, the Motorola and tifédrditemats. The MSP430 Flash
Programmer will work with any of these formats and will gastinvert one file format to another
by using the Open Code File and Save Code File options.
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Savein:l'ﬂ MFG j 0 ? R

[E] AS010%02-1v1 bt

[Z] Asn10m02-1v2. bxt

|‘.§’J Mspadapker w10, kbxt

[Z] Mspidapter W11.bxt

E] MspAdapter W11 ald.bxk
[Z] MspAdapter W12.bxt

File name: | Save
Save as bype: ITE:-:EIS Inztiuments format [* L) j Cancel

T exaz |nztruments format [ kxt)

b atorola format [*.519)
[ntel format  [F.hex)

Figure 4.3-4
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4.4 Blow Security Fuse and Open Password File

The microcontroller's memory is protected against unauthorizeds@cdé®hen the
microcontroller is accessed via the JTAG interface, thenebary Fuse if blown is protecting
access to the microcontroller. Blowing the Security Fuse isenetsible and when done, then the
JTAG interface becomes unusable.

When JTAG interface is selected, thearify Security Fuse’button allows to verification,
if the fuse is blown or not. Fuse is verified also at the beginning of any device actionrmbmma

To blow the Security Fuse the check m&ikable’ must be selected first (see Figure 4.4-1).

Figure 4.4-1

Because blowing of the Security Fuse is not reversible, the fajomarning message is displayed
when check mark is selected to be enabled.

Figure 4.4-2

Note: If the option of blowing the Security Fuse is enabled, then if ARRQGRAM device action
is selected, the fuse will be blown without warning.
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When'BLOW FUSE’ button is pressed, then two following warnings are displayed, beferailis
be blown.

Figure 4.4-3

Figure 4.4-4

When the button ‘YES' is pressed twice, the procedure of blowing theitsgfuse will be initiated.
When Security Fuse is blown, the JTAG interface becomes inoperable.

Tl prepared the second access to the MSP430 microcontroller visthen®&rface. This
access is available any time, even if the Security Fuse is blawaccess the microcontroller via
the BSL interface a valid password must be provided. The passwordson&2 bytes of code at
location OXFFEDO. If the correct password is not provided, access to the microeomeoBSL is
limited to two commands - erase all memory and verify passwAldother commands are
unavailable. When password is not known, then the all memory can be andsedew password
(all OxFF) can unlock access to all BSL commands.
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The software supports three types of passwords. The first pasewaethult is used when
the flash memory is blank, ie. all bytes contain value OxFF. Consegjubatpassword contains 32
bytes of OXFF.

The second password is provided by using @pen Password Filedoutton, orOpen
Password Filefrom theFILE menu. This command opens the code file and retrieves 32 bytes of
data that contain the password. Using this password allowstieeic the flash memory to be
modified.

The third password comes from the code file itself. Wher@pen Code Fileommand is
selected, data from the code file at the memory location OXFFEM-FBxIS extracted for this

Figure 4.4-5
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purpose. The password obtained this way enables verification of memory contents.

The use of a password file is optional. If a password file is reat, wsen the remaining two
passwords will be used. All three passwords can be viewed byisgEw\Device Passwords
selected from main menu (see Fig.4.4-5).

The three passwords are checked in sequence: default, passward &itela file. The first
valid password will be accepted. If all passwords fail the following error messid appeatr:

Figure 4.4-6
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4.5 Power Device from Adapter

The programming adapter is powered from the
PC Parallel Port interface. Target device will be powered
from the adapter, if check boknhabl€e in the ‘Power
Device from Adaptérgroup (figure 4.5-1) is selected.
When the‘Enable checkbox is selected a warning
message shown in figure 4.5-2 will be displayed. If you
confirm this selection by clickinyES, then POWER
ON/OFF button is enabled. By clickihg POWER Figure 4.5-1
ON/OFF button you can turn the power on or off on the
target device. Current DC voltage on the target device is pernhanentitored and displayed in
the'Device Voltage’'field in the Power Device from Adaptégroup, even if the target device is
powered from the external DC sources. If DC voltage is higharzheV, then yellow box will be
displayed, indicating that DC voltage is OK and target devidellis functional under this DC
voltage. If DC level is below 2.7V, but higher then 1V, then accessdigigie box will be displayed
(red sign with white line). If DC level is below 1V, then blank sign box will be displayed.

Figure 4.5-2

Note: Programming adapter prevents any program from running on the targetedevinen
programming adapter is connected to target device via BSL connector.
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When the target device is powered from its own power supply oryttéerthe check bo¥nable
should not be selected. If check box ‘Enable’ is not selected, thieeloutton POWER ON/OFF
becomes the RESET button. Pressing this button the target devibesreaet manually at any time,
starting the target’s device application program from the beginning.

When the target device is powered from his own DC power source ataggées Vcc line
is not connected to pin number 2 of the JTAG/BSL connector, then Vcotda@monitored. To
satisfy programming software tHgnore Device V’should be selected.

4.6 Device Action box

Figure 4.6-1 Figure 4.6-2
JTAG Interface selected BSL Interface selected.

Device Action box contains 8 buttons (see Figure 4.6-1 and 4.6-2) and &stetgsEach
button allows a specific action to be executed. Software proceélats to each action allow you
to fully execute the desired task, without the need to follow afgpsequence of actions. Every
action starts by powering up the target devicBpiver Device from the Adaptés enabled. When
the DC voltage level becomes higher then 2.7V, the communication witlhrgje¢ device is initiated
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via JTAG or BSL Interface. When the JTAG Interface is setethen the security fuse is verified,
if access to the microcontroller is available. When the BSlfade is selected, then the password
is verified to unlock access to the microcontroller and the B&ktis downloaded to the target
device. Once the specified action is completed successfullygbe gheck mark will appear. Also,
the device will return to the state it was in before the action was executed.

Progress of all actions is displayed in the report window. Iptrécular action has been
finished successfully, then message ‘done’ or ‘OK’ will appeathenright side of processed
procedure (Fig.4.6.3). If not, a message ‘failed’ will be displayed sahected action will be
terminated. Final status is also displayed irStiauswindow (see Fig.4.6-4) as Active (blue), Pass
(green), or Fail (red). On the bottom of the programmer dialegscthe progress bar is displayed

and the total run time is shown in the report
window. Run time does not include the
time when user interaction is
required.
Figure 4.6-3
Figure 4.6-4
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4.6.1 Auto Program button

Auto Program button is the most frequently used button when progrepnmgrocontrollers
in the production process. Auto Program button activates all required procedures to fudynprog
and verify the flash memory contents. Typically, when flash nmgmeeds to be eraseduto
Programexecutes the following procedures:

- initialization

- read labelling information (Serial Number, Model, Group, Revision) (optional)

- erase flash memory,

- confirm if memory has been erase,

- flash programming and verification,

- labelling information generation,

- flash memory check sum verification,

- retrieve labelling information,

- blowing the security fuse (if enabled).

In the report window you can see a typical report message dimenduto Program
procedure (see Fig. 4.6-3).

Statuswindow (see fig. 4.6-4) has a counter that is useful in production process. The total
number of programmed microcontrollers can be entered imdted edit line. TheBalanceline
shows the number of microcontrollers that have not been programmetigdaltince counter is
initialized to the value entered in thietal edit line and is decremented every tikigo Program
is completed successfully.

Note: Balance counter works only with Auto Program procedure.
4.6.2 Verify Security Fuse / Password button
This button allows the security fuse or the password to be verifiesliSTuseful, if you try

to find the correct password from a few available password files, or ¢& dttbe security fuse is
blown. This procedure is used for test purposes only.
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4.6.3 Erase Flash button

This button enables the flash memory segments, or mass (alpmntarbe erased. If any
option other therErase All Memory’is selected in the Memory Options Setup (see chapter 6.1
Memory Erase/Write/Verify Grougor details), then the following question message box will be
displayed:

Figure 4.6.3-1

4.6.4 Blank Check button

WhenBlank Checkbutton is clicked, the program checks if flash memory of thgeta
microcontroller is blank (all bytes contain the value OxFF). Tisisdleecks if either all memory is
clean, or just the specified memory segment. The first teskstel memory contents. If it fails,
then just the specified memory segment is checked (see sétemiory Erase/Write Group The
following conditions can appear at the completion of this operation:

- all memory is blank
- all memory is not blank, but selected part of it is.
- memory is not blank.

4.6.5 Write Flash button

When write flash button is clicked, then contents from the code filldevwritten to the
flash memory. If the BSL interface is selected and commtioicapeed is 9.6 kb/s then no
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additional action will be taken. Otherwise all bytes are mgritluring the writing process. If
verification fails, then writing process is terminated.

Note: See chapter 5Memory Erase/Write Grougor details on how to specify memory segment
for writing.

4.6.6 Verify Flash button

The Verify Flash function compares the contents of the flash memitbrgata from the code
file. Verify flash function initiated this way will alwaysse the standard memory verification
method, even if the fast verification method is selected from #meary write verification options
(seechapter5. Memory Option Dialog Scregn

If the JTAG Interface is selected, or BSL Interface wiahmmunication speed of 75 or 300

Figure 4.6.6-1

kb/s is selected, then the check sum is verified first. Check sum cadciratethe code file data

is displayed in th&ourceline of theCheck Sungroup (see Fig.4.5.6-1), and check sum calculated
from the target microcontroller flash memory data is displayddeMemoryline of this group. If

the JTAG Interface is selected, then verification is perforatgalusing a pseudo signature analysis
(PSA) algorithm. When check sums (and PSA) match, then OK sign is displayed ghtlselg

of memory check sum result, and the second phase of verification .bedims second phase all
contents of the memory are verified.

Note: During the verification process either all memory or jusstflected part of the memory is
verified, depending on settings specified in the Memory Erase/Write AddressiRtrege
Memory Options setup. See chafiek Memory Erase/Write Groufor details.
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4.6.7 Read / Copy Flash button

Figure 4.6.7-1

When Read Flash button is clicked, then data can be read from &teriangpcontroller and
displayed in the Flash Memory Data window (see Fig.4.6.7-1). This wicdavalso be selected
from ‘Flash Memory Data’ from the‘View’ menu. Flash memory data viewer, shown in figure
4.6.7-1, displays the code address on the left side, data in hex fotheatentral column, the same
data in Ascii format in the right column. The contents of the codeeviean be converted to Texas
Instruments *.txt file format by clicking on th€onvert to Tl format’ button. Data will be viewed
in the Notepad Editor.

Read address range can be specified in the Memory Option sceeech&pteb.2 Read
group for details.
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When theCopy’ button is clicked, then the contents of the read target device mantiory
be saved in the specified by user file name and opened as a cudenE . Also programmer
setup will be modified for the copy procedure. Especially the sian will be disabled and the
‘All Memory’ option will be selected in th&Vrite/Erase/Verify Address RangeFollowing
message will be displayed.

Figure 4.6.7-2

When the button'OK’ is pressed then programmer is ready to program the destination
microcontrollers.

Fast MSP430 Flash ProgrammerPM010A01 Rev.8 36



4.7 Next button

The ‘Next’ button is the dynamically programmable device action

button, which is very useful in production process. After opening the
program,/NEXT’ button is disabled (see Fig.4.7-1). When any button

from theDevice Actiongroup is pressed, then buttdieEXT’ takes the Figure 4.7-1
name and feature of that button. For exampl&utb Programbutton

has been used, then it's name will be displayed on top ANET’

button (see Fig.4.7-2). From now the buttd&XT" will perform the

same function as th&uto Programbutton. ThéNEXT’ button has a

shortcut to function kely5. Button'NEXT’ will retain its functionality Figure 4.7-2
until some other device key is clicked. For example, if lRiyAD

FLASH' is clicked, then from this moment butttdEXT" will take a

name and feature of thHREAD FLASH’ button (see Fig.4.7-3). The

read flash procedure will be called, if buttbiEXT’ or function key

F5 is pressed. Figure 4.7-3
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5. Data viewers

Contents data from the Code file and from the Flash memory caawed/in data viewers.
Also code data and flash memory data can be compared and diffebetween them can be
displayed.

Contents of the selected file can be viewed by selecting ¢Ctde File Data’ from the
‘View’ menu. Code data viewer, shown in figure 5-1, displays the code addrbedeihdide, data
in hex format in the central column, the same data in Ascii foirmtae right column. Data in hex
format is displayed from 00 to FF when contents of data axidte code file, otherwise it is
displayed as double dots ‘..’(if data does not exist in the code ¥W)en code size exceeds Flash

Figure 5-1
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memory space of the selected microcontroller, then warning message
“:== Data out of the Flash Memory Space of the sele cted MSP430. ==’
is displayed first.

The contents of the code viewer can be converted to Texas Instrurberite format by
clicking on theConvert to Tl format’ button. Data will be viewed in the Notepad Editor.

Contents of the Flash Memory data can be viewed by selecting'Bfaklbe Memory Data’
from the'View’ menu. Flash Memory data viewer displays the memory addressndeta and
Ascii format in the same way as the code data viewer (Eigtdr and 4.6.7-1). To be able to see

Flash Memory content®fRead Flash’ option must be selected first.

Contents of the Code File data and Flash Memory Data can be cdnapalrelifferences

Figure 5-2
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displayed in a the viewer by selecti@pmpare Code & Flash Datafrom the'View’ menu. Only
data that are not the same in the code file data and the Flash memorydigfllaged. In the first
line code file data will be displayed, and in the second line - Flash memory data G-@ur

Note: Only data at the addresses specified in the code file can beyddpAny data not specified
in code file will not be displayed, even if the Flash Memory data cordaayneot empty (FF) data.
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6. Memory Option Dialog Screen

The Memory Options Dialog Screen (Fig.6-1) has three settingpgiand one information
group. Two of the settings groups allow the flash memory addressgsfor erase, write and read
operation to be specified. The third settings group, write veiiicaallows the user to select the
verification method foAuto Progranprocedure. The information group contains the start and stop
address of the user specified main memory segment that camadasl,ewritten and verified
independently.

Figure 6-1

6.1 Memory Erase/Write/Verify Group

The Memory Erase/Write/Verify Address Range group b{sek Fig.6-1) specifies common
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addresses range for erase, write and verify operations. Memory setup has ladeagptions:

Note:

Update only:

When this option is selected th&uto Program 1008

procedure will not erase memory contents. Insteads ca 80 40 39 E3 F8 02
Contents of the code data taken from the Code FKil@2200

will be downloaded to the flash memory. This optign48 35 59 72 AC B8

is useful when a relatively small amount of data, sucH
as calibration data, needs to be added to the flash
memory. Flash memory space defined by Code File
should be blank. Code file should contain ONLY data, which will be downloadiéash
memory. For example, if code file contains only data as showgunefi6.1-1 (in Texas
Instruments format) then 8 bytes of data will be written istguat location 0x1008 and 6
bytes of data starting at location 0x2200. Before writing operatibunlatd in the flash
memory at the specified location should be blank (contain value OXR€)software will
verify automatically if this part of memory is blank and will pproceed to program the
device if verification is successful.

Figure 6.1-1

Addresses in the Code File should contain only EVEN addresses. Ndifnies in all data
blocksmustbe even. The software uses word (two bytes) operation for writing aditge
data. In case that the code file contains an odd number of bytes ¢ctheitlata segment
will be appended by a single byte containing the value OxFF. This valugotvilverwrite
the current memory contents, but verification process will returmranigéthe target device
does not contain the value OxFF at that location.

All Memory

This is the most frequently used option during flash memory progragnpnocess. All
memory is erased before programming. All contents from the dedar& downloaded to
the target microcontroller’s flash memory.

Main memory only

This option allows to erase and program the main memory only. Rfasmation memory
(segments A and B) will not be modified. Contents of the informatemany from the code
file will be ignored, if code file contains such data.
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Used by code file:

This option allows main memory segments or/and information mesegrygents, used by
data specified in code file, to be erased. Flash memory segmwaidl,do not contain any
data to be written to the memory from the code file, will notrbsesd. This option is useful,
if some data, like calibration data, should pe replaced in memaondédffile contains some
new calibration data, such as described in figure 6.1-1, then théRENRformation
memory segment at addresses 0x1000 to 0x107F and main memory sdgudntsses
0x2200 to 0x23FF will be erased and new data at locations 0x1008 and 0x2266 wil
written.

User Defined:

This option is functionally similar to options described before, but askelsasnge of the
erased/write/verify main memory and sectors of the informatiemaony can be defined by
the user. When thdser Definedoption is selected, then on the right side ofNfemory
Erase/Write/Verify Grougwo check boxes and two addresses edit lines will be enabled. The
check boxes allow the user to select the information memory ségtor/and B to be used
(erased, write, verified). Edit lines in tMain Memorygroup allow the user to specify the
main memory address range (start and stop addresses). Stest atidwdd specify the first
byte in the segment, and the stop address should specify the daist g segment. Since
the main memory segment size is 0x200, then the start addreskl be a multiple of
0x200, eg. 0x2200. The stop address should specify the last byte of thatdedmanvritten.
Therefore, it should be greater than the start address and@aittyte that immediately
precedes a memory segment boundary, eg. Ox23FF or Ox55FF.

6.2 Read Group

The Read Address Ranggroup block (see Fig.6-1) specifies the address range used in

reading process. Memory read setup has four available options:

1.

2.
3.
4.

All Memory

Main memory only
Info memory only
User Defined

The meaning of each option is the same as for the erase/enifeprocedure. Thinfo Memory
only option works the same way B&in memory onlyption described above, except that only
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information memory is modified.

6.3 Verification Group

Verification group setup allows the user to select one of thewhreeverification methods:
1. Fast Verification,
2. Standard Verification
3. None

Fast Verification:

Fast verification method can only be used if the JTAG Inteidatke Fast BSL is used (
communication speed of 75 or 300 kb/s). If fast verificatioreiscsed and BSL is used
(communication speed of 9.6 kb/s), then standard verification procedured.iusieg the
fast verification, each byte is verified after being writted at the end of the process the
check sum is read from the flash memory and compared to calcctesiekdsum taken from
the code file. If JTAG Interface is used then verificatiopggformed also using a pseudo
signature analysis (PSA) algorithm.

Note: Fast verification is permanently enabled and can not be switchatltb#,JTAG
Interface or Fast BSL is used.

Standard verification

Standard verification is performed after memory write processmpleted. Contents of the
flash memory are read and compared with the contents of the eadelibth data are the
same, then verification process is finished successfully. Typitia#d standard verification
procedure requires the same amount of time as read/write proc&dtaleprogramming
time with standard verification is around two times longer than read/write prectuhe.

Note: If BSL Interface is selected and communication speed is set te dtkbstandard
verification method is the only method available to verify contentsitiErnvmemory.
Otherwise, fast verification is used first and if fast verifarais successful, then standard
verification procedure is initiated.
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7. Adapter Communication Mode Dialog Screen

Figure 7-1

The Adapter Communication Mode Dialog screen enables the ussleict the BSL
communication speed between programming adapter and target micrdegraral select the reset
pulse duration coming from the programming adapter to target microcontroller.

7.1 BSL Communication Speed
After resetting the target microcontroller the standard Bragistoader, installed in

microcontroller’'s ROM memory, is used for communication betweegetamicrocontroller and
programming adapter. If internal RAM memory size is 256 or nigtes then Fast BSL is
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downloaded and used for future communication. The Fast BSL provides two caratimmspeeds

- 75 kb/s or 300 kb/s. It is recommended to use higher communication speed{B0@kbéver it
can cause problems with some hardware designs. This may happenpgf@&@ion components
or RC filters are attached between the microcontroller pins 8hdBader connector. In such cases
lower communication speed to 75 kb/s. See chapter 12 for more details.

If microcontroller's RAM memory size is below 256 bytes dfakst BSL cannot be
downloaded, then standard communication speed (9.6kb/s) will be used. phiesanly to three
microcontroller types the MSP430Fxx family.

7.2 Reset pulse duration

The reset pulse allows the adapter to initiate communicatiorawiticrocontroller using the
JTAG or BSL Interface. In most cases the pulse width of 5@msufficient to initiate
communication process. However, this may be affected by additioadlon the reset line.
Therefore, three additional settings, 100, 200 and 500ms, are available.

7.3 Final Target Device action

Every device action, like AUTO Program, Read etc. starts théhactivation of the RESET line
(active low). When the device programming action begins the RE&ETslraised high. When
device action is finished, then RESET line is again assertedcimngtehe target device from
running the application program. This method is commonly used to protpobtiramming adapter
from the DC overload. However, when target device is supplied toowin power supply, or a
battery, the overload protection of the programming adapter is no longer necessatry.

When the target device is not powered by the programming adaptargiiedevice can be
set to run an application immediately after the target devamgrammed. In order to do this check
the ‘Reset and start the application prograngption in the Adapter to Target Communication
window, shown in Figure 7-1.

Note: Option Reset and start the application programs$ automatically disabled, if the target
power supply from the programming adapter is enabled.
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8. Parallel Port setup

PC parallel port is used to establish communication between thmi@uter and the
programming adapter. In order for the software to communid#tetire adapter the parallel port
settings need to be correct.

First make sure that the parallel port settings in Windoegarect. To do this open the
Windows Control panel, select System and go to Hardware tab. Tthevélifind a button names
name ‘Device Manager’. Press this button to open the device maNagenocate the list of ports
in the list, as shown in figure 8-1. Double-click on the LPT port youn wesuse and click the
resources tab. Make a note of the starting address used by dHel part as it will be needed to
verify your port settings in theast Fast MSP430 Flash Programmer

Figure 8-1

To adjust parallel port settings in thast Fast MSP430 Flash ProgramnsaiectParallel
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Port from the Setup. The window shown in figure 8-2 will appear. By deff@itl parallel port is
selected with the base parallel port address 0x378 (hex formatk iCberrect LPT portis selected,
and if the base address corresponds to the base address of yo®TRsarhllel port. If the
information is not correct, edit the base address field of the omigsh to use. Click OK to accept

changes.

Figure 8-2

Figure 8-3

In the case that the port settings are not correct, or the progranumabis to communicate with
the adapter the following message will appear.

Note: The detection mechanism in the Fast MSP430 Flash Programrhaoindetect parallel
ports provided on a slot card. If you are using that parallel port for commuaicttien you
must enter the base address of the port manually. The base address candom fthe
Device Manager as described. The base address is the start addredé@Rhage shown

in the Resources tab.
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9. Adapter Access Code Setup Screen

Fast Fast MSP430 Flash programming software has two versimntgeland standard. The
standard version allows access to all software features, thhilgnited version has some features
disabled. Table B-1 in appendix B contains the complete list of features availablehi version.

The software can be upgraded from the limited version to standaronvédrs upgrade the
software you will need an access key, received from Elptrotrani¢that must be entered and
saved in the programming adapter. To upgrade the software selessAadapter Code from the
Setup menu. A dialog box shown in figure 9-1 will appear.

Figure 9-1

To enable all features of the software enter the access d&eggu to you in the Adapter
Access Code edit line. If the edit line is greyed out thencode for the adapter with the serial
number specified in the Adapter Serial Number field has alreaydrgered correctly. If you own
more than one adapter you can provide access codes for the other duagiekingNext Adapter

Note: The access code is NOT associated with the software, buhevitidapter. Providing a
single access code for a specific adapter will not enable all functioeseyy adapter you
own.
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10. Serialization

10.1 Introduction

Fast Fast MSP430 Flash Programming software has abilitydmatitally create the target
device’s serial number and save it in the flash memory. Theé sarder (SN) that have already
been used are stored in the data file. The new SN is created by inengnaectunter that for the
SN and the highest SN is stored in a data file. Furthermaréelnmame, group, revision can be
downloaded to target device.

Note: The SN format and location in the device’s flash memory must be specify by the user.

Serial number is created, whAnto Programor Write SNbutton is pressed and the Serial
Number feature is enabled. Wh&ato Progranfunction is activated the SN is programmed to the
target’s device memory at the same time along with codeltlatato Progranfails for any reason
then new SN is not created.

The software also allows the microcontroller to retain itsf®Ne has already been assigned
to it. Every time a device is programmed and serializationabled the contents of the target’s
memory are scanned for existing serial number. If the seridbauismfound the message in figure
10.1-1 will appear and allow you to decide if you wish to keep the old serial number.

Figure 10.1-1
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10.2 Serialization Dialog Screen

Serialization dialog box, shown in figure 10-2, allows configurationdoabzation process
to be set. Serialization can be enabled, or disabled, byisgléte check mark in the ENABLE
Serialization box. When serialization is disabled all edit larescheck boxes are disabled. When
serialization is enabled all fields must be set.

Figure 10-2
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10.2.1 Serial number File

The ‘Serial Number File Path and Name’ specifies the full path andditee, where data
base contents will be saved. Serial Number file contains following data, sddarasbdulation:
Serial Number Format (FO,F1,F2,F3,F4,F5),

Serial Number,

SN action type (New SN, unmodified SN, overwritten SN, manual SN)
Time and date, when SN has been created,

Code File Name

Model text.

o gk wbhE

Below is an example of data file, containing data from the twesecutively created serial
numbers.

FO 200300011 m ( Sat, Mar 29,2003, 10:09) AS010X02-1v2.txt -01 R.0003-04-17
FO 200300012 . ( Sat, Mar 29,2003, 10:43) AS010X02-1v2.txt -01 R.0003-04-17
FO 200300013 u ( Sat, Mar 29,2003, 10:43) AS010X02-1v2.txt -01 R.0003-04-17

Serial number can be created as a unique SN per target’s device type, or as a umque SN
any devices type. When unique SN per target device type isardaa serial number file name
and path should be used for each device type separately. If a @Ngioe any devices type is
created, then only one serial number file name should be used.

10.2.2 Serial number formats

Programming software has seven methods for creating thé rsemider, referred to as
Display format and four methods of storing the SN in the memory, referred o Bemory
Formatin the serialization dialog screen. When a serial numbegasart, current date (if required)
is taken from the PC timer. Make a sure, that your computer has correct date and time.

Display Format:
1.YYYY-1234(5) -( SN Format FO) Serial number has 8 or 9 characters. First four
characters contain current year, and remaining 4 or 5 characters
contain the serial number, eg. SN 20030123 or 200300123 has a
number 0123 (or 00123) created in the 2003 year.
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2. YYMM-1234(5) - ( SN Format F1) Serial number has 8 or 9 characters. First two
characters contain last two digits of current year, next twactes
contains current month, and remaining 4 or 5 characters contain a
number, eg. SN 03030123.

3. YYMMDD-1234 - (SN FormatF5) Serial number has 10. First six characters contain
date ( year, month, day of month) and remaining 4 characters contain
a number, eg. 0405120123.

4. YYDDD-1234(5) - ( SN FormatF4) Serial number has 9 or 10. First five characters
contain date ( year, day of year from 1 to 366) and remaining 4 or 5
characters contain a number, eg. 041230123.

5.123456768 - ( SN Formaf2) 8 digits serial number without date stamp.
6. 1234(5) - ( SN FormatF3) 4 or 5 digits serial number without date stamp.
9. Custom - ( SN FormatF6) 4 to 16 Ascii characters entered manually or

from the Bar-Code Reader.

Serials numbers format 1 to 6 can be stored in memory in HEX,d®@Bxii format. These
formats accept only numeric characters fm9. All numbers are displayed in the decimal format,
regardless of the format HEX, BCD, Ascii used in the target memory.

Custom serial number can be stored in Ascii format only and éptisg any alphanumeric
characters. All characters are converted to the lowerdette@aracters. Any white characters like
space, tab are ignored and eliminated from the final SN string.

HEX ( MSW first ) and HEX ( LSW first ) format:

When hex format is selected, then all SN display formats described edoobe stored as
a one or two integer (16-bits - 2 bytes) numbers. First four dispacters will be saved as one
hex integer number and remaining five characters will be saved as a second lesnuntdger.
When formaHEX(MSW first) is selected then the first hex integer number is savedraswdrd
and the second number - as a next word in the Flash memory location.
When formatHEX(LSW first) is selected then the first hex integer number is savedasoad
word and the second number - as a first word in the Flash memory location.

Display Format: YYYY-1234(5) - size in FLASH - 4 bytes
SN 200300123 will be saved as
YYYY - 2003 (Decy) -> 0x07D3 (hex)
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12345 - 00123 > 0x007B (hex)

In flash memory this number can be seen as
07D3 007B ->HEX(MSW first)
007B 07D3 ->HEX(LSW first)

when integer numbers are viewed, or as

<--- Hex format bytes---> (Size - 4 bytes)
D3 07 7B 00 -SHEX(MSW first)
7B 00 D3 07 -SHEX(LSW first)

when bytes are viewed (first byte is the LSW byte from the integer number)

Displayed consecutive serial number (16-bits integer number) can have a valOgdrom
(2"16-1) equal 65535 and is displayed as the 5 digits serial number.

Display Format: YYMM-1234(5) - size in FLASH - 4 bytes
SN 030300123 will be saved as
YYMM - 0303 (Decy) -> 0x012F (hex)
12345 - 00123 -> 0x007B (hex)

In flash memory this number can be seen as
012F 007B -SHEX(MSW first)
007B 012F ->HEX(LSW first)

or
<--- Hex format bytes---> (Size - 4 bytes)

2F 01 7B 00 -SHEX(MSW first)
7B 00 2F 01 SHEX(LSW first)
Display Format: YYMMDD-1234 - size in FLASH - 4 bytes

The format date is compressed to be able to fit data in only in two bytes as follows:

Bit 15141312111098 76543210
<---(year-2000)----> < month><— day -->
SN 0405110123 will be saved as
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YYMMDD - 040511 (Decy) -> Ox08AB (hex)

1234 -0123 -> 0x007B (hex)
In flash memory this number can be seen as

08AB 007B ->HEX(MSW first)

007B 08AB ->HEX(LSW first)

or
<--- Hex format bytes---> (Size - 4 bytes)

AB 08 7B 00 ->HEX(MSW first)
7B 00 AB 08 ->HEX(LSW first)
Display Format: YYDDD-1234 - size in FLASH - 4 bytes

The format date is compressed to be able to fit data only in two bytes as follows:

Bit 15141312111098 76543210
<---(year-2000)----> < —- day of year --->

SN 041110123 will be saved as
YYDDD - 04111 (Decy) -> 0x086F (hex)
1234 - 0123 -> 0x007B (hex)

In flash memory this number can be seen as

086F 007B -S>HEX(MSW first)
007B 086F ->HEX(LSW first)
or
<--- Hex format bytes---> (Size - 4 bytes)
6F 08 7B 00 -SHEX(MSW first)
7B 00 6F 08 -HEX(LSW first)
Display Format: 123456768 - size in FLASH - 4 bytes

SN 12345678 will be saved as
12345678 (Decy) -> O0x00BC614E (hex)

In flash memory this number can be seen as
00BC 614E ->HEX(MSW first)
614E 00BC ->HEX(MSW first)
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or
<--- Hex format bytes---> (Size - 4 bytes)
00 BC 4E 61 -SHEX(MSW first)
4E 61 00 BC -SHEX(LSW first)

Display Format: 1234(5) - size in FLASH - 2 bytes
SN 12345 will be saved as
12345 (Decy) ---> 0x3039 (hex)

In flash memory this number can be seen as
3039 (iinteger numbers) HEX(MSW first) or HEX(LSW first)

or
<--- Hex format bytes---> (Size - 2 bytes)
39 30 (bytes) -HEX(MSW first) or HEX(LSW first)

BCD format:

When BCD format is selected, then all SN display formats idestabove can be stored as
a two or four separate bytes converted to BCD format, whereafitstast four bits of 8 bit byte
contains a value from 0 to 9. All consecutive serial number chasamterconverted to half byte
each. Finally two consecutive serial number characters will be converted téesbsteg

Display Format: YYYY-1234 - size in FLASH - 4 bytes
SN 20030123 will be saved as

YYYY - 2003 > 0x20 0x03 (bytes)
1234 -0123 > 0x01 0x23 (bytes)

When flash memory bytes are viewed, then this number can be seen as

<--- Hex format bytes--->
200301 23 (Size - 4 bytes)

The consecutive serial number ( 4 bytes BCD ) can have a fralae0 to 9999 and is
displayed as the 4 digit serial number.
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Display Format: YYMM-1234 - size in FLASH - 4 bytes
SN 03030123 will be saved as
YYMM - 0303 -> 0x03 0x03 (bytes)
1234 -0123 -> 0x01 0x23 (bytes)

In flash memory this number can be seen as

<--- Hex format bytes--->

03 03 01 23 (Size - 4 bytes)
Display Format: YYMMDD-1234 - size in FLASH - 5 bytes
SN 0405110123 will be saved as
YYMMDD - 040511 -> 0x04 O0Ox05 0Ox11
1234 -0123 -> 0x01 0x23

In flash memory this number can be seen as
<--- Hex format bytes--->
04 05110123 (Size - 5 bytes)
Display Format: YYDDD-1234 - size in FLASH - 4 bytes
The format date is compressed to be able to fit data only in two bytes as follows:

Bit 15...12 - Year number - multiple of ones (9,8,...1,0)
11,10 - Year number - multiple of tens ( 3,2,1,0)

9,8 - Day number - multiple of hundreds ( 3,2,1,0)
7.4 - Day number - multiple of tens (9,8,...1,0)
3...0 - Day number - multiple of ones (9,8,...1,0)

SN 041110123 will be saved as
YYDDD - 04111 (Decy) > 0x41 0x11 (hex)
1234 -0123 -> 0x01 0x23 (hex)

Display Format: 123456768 - size in FLASH - 4 bytes
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SN 12345678 will be saved as
12345678 -> 0x12 0x34 0x56 0x78 (bytes)

In flash memory this number can be seen as

<--- Hex format bytes--->

12 34 56 78 (Size - 4 bytes)
Display Format: 1234 - size in FLASH - 2 bytes
SN 1234 will be saved as
1234 -> 0x12 0x34 (bytes)

In flash memory this number can be seen as

<--- Hex format bytes--->
12 34 (Size - 2 bytes)

Ascii format:

When Ascii format is selected, then all SN display formatsrdeesd above can be stored as

afour or eight separate bytes converted to Ascii charactécsecutive serial number characters
are converted to Ascii characters.

Display Format: YYYY-1234 - size in FLASH - 8 bytes
SN 20030123 will be saved as
YYYY - 2003 -> 0x32 0x30 0x30 0x33 (bytes)
or 2" 0 0 3
1234 -0123 -> 0x30 0x31 0x32 0x33 (bytes)

or ‘o 1 2' 3

When flash memory bytes are viewed, then this number can be seen as

e Hex format ------ > <— Ascii format —>
32 30 30 33303132 33 20030123 (Size - 8 bytes)
Display Format: YYMM-1234 - size in FLASH - 8 bytes
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SN 03030123 will be saved as

YYMM - 0303 -> 0x30 0x33 0x30 0x33 (bytes)
or o 3 0 g
1234 -0123 -> 0x30 0x31 0x32 0x33 (bytes)

or ‘o 1 20 3
In flash memory this number can be seen as

<--mee- Hex format ------ > <— Ascii format —>
30 33 30 33303132 33 03030123 (Size - 8 bytes)
Display Format: YYMMDD-1234 - size in FLASH - 10 bytes

SN 0405110123 will be saved as

YYMMDD - 040511 -> 0x30 0x34 0x30 0x35 0x31 0x31 (bytes)
or ‘0 4 ‘00 ‘5 ‘1 ‘1
1234 -0123 -> 0x30 0x31 0x32 0x33 (bytes)

or o 1 20 3
In flash memory this number can be seen as

S Hex format ---------- > <— Ascii format —>
30 34 30 3531 31 30 313233 0405110123 (Size - 10 bytes)
Display Format: YYDDD-1234 - size in FLASH - 9 bytes

SN 042140123 will be saved as

YYDDD - 04214 > 0x30 0x34 0x32 0x31 0x34 (bytes)
or 0 4 2 1 4
1234 -0123 > 0x30 0x31 0x32 0x33 (bytes)

or ‘0 1 20 3
In flash memory this number can be seen as

Cemmmmee- Hex format ---------- > <— Ascii format —>
30 34 32 3134 30 313233 042140123 (Size - 9 bytes)
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Display Format: 123456768 - size in FLASH - 8 bytes
SN 12345678 will be saved as

12345678 -> 0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38 (bytes)

In flash memory this number can be seen as

O Hex format ------ > <— Ascii format —>
31 32 33 34353637 38 12345678 (Size - 8 bytes)
Display Format: 1234 - size in FLASH - 4 bytes
SN 1234 will be saved as
1234 -> 0x31 0x32 0x33 0x34 (bytes)

In flash memory this number can be seen as

S Hex format ------ > <— Ascii format —>
31 32 33 34 1234 (Size - 4 bytes)

Location in the target device’s flash memory, where described dytee are saved, is
specify in théeMemory Location - SN Start Address in Memorfield of the serialization dialog
screen (see figure 8.2-1). Specified address must be even and shepktified in the empty
memory space, not used by program code or data block

When software detects that any serial number charactemng m&mory location used by
code file, then the following error message will be displayed:

Fast MSP430 Flash ProgrammerPM010A01 Rev.8 60



Figure 10.2.1-1

10.2.3 Model, Group, Revision

Custom text, saved in target device’s flash memory is a string, up to 32 clsal@utein
Ascii format. It can contain any text, but this feature is intentionadlgted to allow the hardware
model, revision and group to be saved. Typically the object code doesmtains this kind of
information, but it may be useful in some applications.

This feature is enabled when the check BOMABLE in theModel/Group/Revisiorfield
is marked (see figure 10.2-1). When enabled, the size of desired text mpeatifiecin the field
‘Text size in byte's Size value can be amyennumber between 2 and 32. The location of the text
in the flash memory can be specified in the fi§thrt Address in Memory’ Similarly to the
location of the serial number, the specified address must be evemsigenspecified in the empty
memory space, unused by program code or data block. Otherwise, tmeessage shown in figure
10.2.1-1 will be displayed.

The text to be saved in the flash memory can be entered'Mdbel/Group/Revision text’
edit line. If the size of entered text exceeds the size spedifithe Text size in bytedield, then
all character that do not fit in the allocate space will be truncated.
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10.2.4 Device Serialization box

Device Serialization box, located on the main programming dialegis¢see figures 10-2
and 4-1), contains serial number and model information. The firsteaa only lines contain
information taken from the target device. The next two lines contadtel text and serial number
that are to be saved. Whenever a communication with the target tep@érmed the model text
and serial number is read and displayed in the Device Serialization group.

The ‘Next Model-Group_Revisionand ‘Next
SN edit lines can contain any SN and text. When the
device is programmed the next model text is taken from
the ‘Model/Group/Revision Textof the Serialization
dialog screen. The next SN is generated automatically,
according to the setup in tlSerialization. This means
that any data entered in tBevice Serialization’group
can be treated as temporary data. This data is downloaded
to only one target device.

Current target’s label (model text and serial
number) can be read at any time by presRE&D SN
button located in théDevice Serialization’group (see Figure 10-2
figure 10-2).

10.2.5 Bar Code Scanner setup

Programming software has capability to get a data from th&€€Bde Scanner. Bar Code
Scanner should be connected to PC computer in series with the keybogrithesf cable or to the
USB port. Refer to the Bar Code Scanner manual for details.

Bar Code Scanner when enabled by selectindetd&BLE in theBarCode Scannegroup
then can enter scanned data directly td'iNext SN:” edit line. When the new SN is entered then
AUTOPROGRAM function can be started automaticallyStart AUTOPROGRAM following
BarCode scan’is selected.

By default Bar Code Scanner is sending @R (ENTER) character as a termination
character following the scanned message. Frorfiliieninator Character” selector is possible
to get other termination character theR if required.
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Note: Only Ascii characters from 0x21 to OXFE are accepted fromah€&de Scanner. Others
characters like white characters (space, tab) are ignored. All charaeter converted to
the lower case characters.

10.3 Serialization Report Dialog Screen

Serialization Report Dialog Screen reports the results ofdhaligation procedure. The report
contains the detailed information of the two highest serial nuprogrammed units, quantity of
programmed units along with the new created serial numbers, unrd@&@iWigeprogrammed units),

Figure 10.3-1 Serialization Report Dialog screen

manually created SN and quantity of the overwritten SN. Ddtaifermation about all programmed
units can be viewed using the Notepad text editor by pressingdtePad’ button.

Short information of the created serial numbers, format, date rmedfi programming is
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displayed on the white report box (see Figure 10.3-1). Serial numbeneated automatically via
software by incrementing the highest SN taken from the semmaber files. If from any reason the
highest serial number is wrong it can be removed from the datélggsressing thielete SN’
button. Note that the delete operation is not reversible.
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11. Load/Save Setup

Programming software can save configuration settings. This al@wuser to create several
configuration file, one for a particular task, and thus eliminatesdbd to manually change settings
every time a different configuration is desired. Furthermorectindig.ini file contains the most
recently used settings and those settings will be used as default wheneventtie ssfstarted.

To create a configuration file simply sel&ave Setufrom theFile menu. Current settings
will be saved for future use. To restore configuration settingstielad SetugdromFile menu and
select a file containing the settings you wish to restore.

In order to prevent accidental setup changes the MSP430 Programmer providesthe opti
to Lock configuration settings. When the user selectsdbk/Unlock Setupoption from the Setup
menu, the MSP430 Flash Programmer will prevent the user fronfyimgdihe setup. The only
options that are available when the programmer is lockedeaify, Read, AutoprogranandNext
Notice that theNext button will immediately change to implement #atoprogramfunction. To
unlock the programmer the user must select.tdok/Unlock Setupoption from the Setup menu.

Note: Save/Load configuration setup option is available only in the standarcasafé@rsion.
Limited software version can only remember most recently usadjsesaved in config.ini
file.
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12. Adapter description

The Fast MSP430 Flash Programming Adapter contains an interface for the MSP430F149
microcontroller, a 3.3V low voltage drop regulator, SPST switch to siyiay flat cable with 10
pins socket connector for BSL Interface, 14 pins socket connector f@/BBA. Interface and DB-

25 male connector, as shown in figure 12-1.

Figure 12-1. Fast MSP430 Flash Programming Adapter block diagram.

The Fast MSP430 Flash Programming Adapter is powered from takepaort. The
adapter’s current consumption is below 4 mA. Due to the very low power requirehtkatFast
MSP430 Flash Programming Adapter and to the ultra-low power of tiR4BE-xx programmed
microcontroller, a stand-alone adapter with a target microcontomkes not exceed the available
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current from the PC parallel port. However, if additional cirgugradded to the target board the
current requirements can exceed 15mA, at which point the parall@lipot be able to power the
adapter and the microcontroller. In this case the microcontroller should bespldvasm it's own
power supply, battery, or external power supply. The DC voltage reqaipeaver the MSP430Fxx
microcontroller should be between 2.7V and 3.6V. Although the MSP430Fxx micraltemtan
run on DC voltage as low as 1.8V, this low voltage is insufiicte reliably program FLASH
memory.

All data I/O pins on the adapter to target connection are protaotbuhve output impedance
of 220 ohms to 1k. Input impedance of the BLTx-In and TDO-In is a minimum of 100 karget
board input resistance of the RST, BLRX, TEST, TDI, TMS and TCK sglibuld be at least 20
k . Output impedance of the BLTX and TDO output should not exceed 1k
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13. Target connection

The target connector is used for communication between the progrgradapter and MSP430
devices, as well as supplying power to the system. Figure 13-1 #heWFAG target connector
signals and figure 13-2 shows the BSL target connector signalsefprogramming adapter. The
definition of all the pins is given in the tables 13-1 and 13-2.

Figure 13-1. JTAG header connector - solder side.

Figure 13-2. BSL header connector - solder side.
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Table 13.1 JTAG Interface connector

Pin # Name Description
1 (Red) TDO/TDI Data output
2 VCC-In Vcc supplied to the target (max 15 mA)
3 TDI-Vpp Data Input - Blow Fuse voltage Vpp (+6.5V)
4 VCC-Out Vcc Output (max 6V) or Power Off signaliidhe target. (note-5).
5 TMS-In TMS Input
6 Xout Not used. Internally connected.
7 TCK-In Bootloader / JTAG TCK Input pin ~ (not@-3
8 TEST-Vpp Bootloader / JTAG TEST Input pin, Blowdeuvoltage Vpp (+6.5V) (note-4)
9 GND Ground
10 ACLK Not used. Internally connected.
11 \RST Microcontroller Reset Input pin.
12 BLTX-Out (*) | Bootloader Tx Output from the targaite-1)
13 GND (*) | Ground
14 BLRx-In (*) | Bootloader Rx Input to the target (note-2)
Table 13.2 BSL Interface connector
Pin # Name Description
1 (Red) BLTX-Out Bootloader Tx Output from the targette-1)
2 TCK-In Bootloader / JTAG TCK Input pin  (notg-3
3 BLRx-In Bootloader Rx Input to the target  of@r-2)
4 \RST Microcontroller Reset Input pin.
5 GND Ground
6 VCC-In Vcc supplied to the target (max 15 mA)
7 TEST-In Bootloader / JTAG TEST Input pin  (note-4
8 VCC-Out Vce Output (max 6V) or Power Off signalindhe target. (note-5)
9 nc Not connected
10 nc Not connected
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NOTE (*):

Note-1.

Note-2

Note-3
Note-4
Note-5

Pins numbers 12,13 and 14 of the JTAG connector hasiesbdiinnection
compared to the standard T1 JTAG FET adapter. Typically those pins are not used
in TI JTAG FET but has been used in the Fast MSP430 Programming adapter to
pass the Tx and Rx signals of the BSL communication port. When this modificati
is done, then one modified 14-pins JTAG connector can be used to JTAG and BSL
communication between target device and programming adapter.
BLTX-Output - Transmit data output pin from the bootstrap loader.

Port pin 1.1 for microcontrollers MSP430F1xx.

Port pin 1.0 for microcontrollers MSP430F4xx.
BLRx-Input - Receive data input pin from the bootstrap loader.

Port pin 2.2 for microcontrollers MSP430F1xx.

Port pin 1.1 for microcontrollers MSP430F4xx.
TCK-Input - for BSL used only for microcontrollers with package over 28 pins.
TEST-Input - for BSL used only for microcontrollers with package up to 28 pins.
Signal is not mandatory. Can be connected to external power supply witht&ge
between 5V to 6V to power the target devices via adapter’'s LDO 3.3\dt@gahd
controlled by interface switch (see block diagram). Maximum cusepplying
target devices in this case can not exceed 200 mA (instead of 15roAtwiternal

power supply).

Refer to the Texas Instruments data sheet for detailed informratated to pin numbering
of a particular microcontroller.

Figure13-3 show typical interconnection between the JTAG (14 pin heaweator), the
BSL connector (10 pin header connector) and MSP430F149 microcontroller.

Figurel3-4 show interconnection between modified JTAG connector and MSPUBOF
microcontroller. Two lines - BLRx and BLTx have been connected to edtpias 12 and 14 of the
standard JTAG connector. This modification allows use of the only ondietbdll AG connector
to connect the JTAG and BSL communication ports to programming adapter.
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Figure 13-3

Figure 13-4
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In a typical design all lines are connected directly betwedéndB8nector and the dedicated
microcontoller’'s pins. In some designs, protecting components are ada#das resistors,
capacitors, diodes or suppressors. Care should be taken, when such cosrgreraeiuted, especially
on the data Rx and Tx lines. When the standard BSL communicated $s used between the
target microcontroller and programming adapter (9.6kb/s), then the proteictinigyy in the data
path will not affect the communication between them. If a fast@rmunication speed is used with
MSP430 Fast BSL programming adapter, then the protecting circaitrgreate a problem. This
prevents the use of 300kb/s communication speed, however 75kb/s can stiéidbénuextreme
cases the user may need to revert to standard BSL speededbmmended that maximum
resistance between Tx/Rx microcontroller pins and BSL connectondbesceed 1k. Additional
capacitors, if installed between data path and ground, should not exceedAI§0p-13-5 shows
target devices with microcontroller MSP430F1232 and some filtewngponents in data and
control lines.

Figure 13-5
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Appendix A

Table A-1

Programming / reading times for a target microtrofier with 60 kB of Flash Memory

Interface type => BSL BSL BSL JTAG
Communication Spgkl/s] => | 300 kb/s | 75 kb/s | 9.6 kb/s

1. Flash Programming time 6.5s 17 s 97s 3.8s
2. Flash Reading time 9s 19s 101 s 3.8s
3. Flash Erasing time 0.8s 0.8s 0.8s 05s
4. Flash Blank Checking time 1l4s 19s 101s 05s
5. Verification time 9s 19s 101 s 40s
6. Auto Program with fast verification tinte 75s 19s - 5.0s
7. Auto Program with standard verification tirie 15s 36s 196 s 85s
8. Blowing Security Fuse time - - - 0.7s

Note: * - add 0.6 second, if blow the Security Figsenabled.
Auto Program performs:
Target DC voltage verification,
Communication initialization,
Fuse checking or password verification,
Memory erase  (all memory, or specified sectors mgjmor
Blank checking,
Flash programming and fast verification
Serial Number and Model writing ( if selected ),
Check sum verification,
Standard verification (if selectgd
Blowing Security Fuse (if selected)

Specified times include target DC voltage verifimat communication initialization and access veatfion.
Test conditionsPC Pentium Il 600MHz with 512 MB RAM, Operatingt®m - Window¥ XP.

Supported microcontrollers in a MSP430 family:

MSP430F110, MSP430F1101, MSP430F1101A, MSP430F1111, MSP430F1111A, MSP430F112,
MSP430F1121, MSP430F1121A, MSP430F1122, MSP430F1132, MSP430F122, MSP430F1222,
MSP430F123, MSP430F1232, MSP430F133, MSP430F135, MSP430F147, MSP430F1471,
MSP430F148, MSP430F1481, MSP430F149, MSP430F1491, MSP430F155, MSP430F156,
MSP430F157, MSP430F167, MSP430F168, MSP430F169, MSP430F1610, MSP430F1611,
MSP430F412, MSP430F413, MSP430F415, MSP430F417, MSP430F423, MSP430F425,
MSP430F427, MSP430F435, MSP430F436, MSP430F437, MSP430F447, MSP430F448,
MSP430F449, MSP430FE423, MSP430FE425, MSP430FE427, MSP430FG437, MSP430FG438,
MSP430FG439, MSP430FW423, MSP430FW425, MSP430FW427 .
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Appendix B

Programmer is supplied with two software options, limited and stdn@@ch option
provides different features, summarized in table B-1.

Table B-1. Features of limited and standard versions.

No | Name JTAG JTAG BSL BSL
Limited | Standard| Limited | Standard
1. | Communication Speed - 9.6kb/s nla n/a + +
75 kbl/s n/a n/a + +
300 kb/s n/a n/a - +
2. | Serialization, Model, Rev etc. - + - +
3 Memory Erase - All memory + + + +
- Info Memory only - + - +
- Main Memory only - + - +
- Used in Code File - + - +
- User Defined - + - +
4 | Write Memory - All memory + + + +
- Limited to Info Memory only - + - +
- Limited to Main Memory only - + - +
- User Defined - + - +
5 | Blank check, Check Sum verification + + + +
6 | Flash memory read + + + +
7 | Counter of programmed devices + + + +
( Total, Balance)
8 | Configuration save / load - + - +
9 Blow Security Fuse + + + +
10 | API - DLL Library - + - +
note: n/a - not applicable.
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