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END USER LICENSE AGREEMENT

PLEASE READ THIS DOCUMENT CAREFULLY BEFORE USING TEFHSOFTWARE AND
THE ASSOCIATED HARDWARE. ELPROTRONIC INC. AND/OR ITSUBSIDIARIES
(“‘ELPROTRONIC”) IS WILLING TO LICENSE THE SOFTWARETO YOU AS AN

INDIVIDUAL, THE COMPANY, OR LEGAL ENTITY THAT WILL BE USING THE
SOFTWARE (REFERENCED BELOW AS “YOU” OR “YOUR”) ONLYN THE CONDITION
THAT YOU AGREE TO ALL TERMS OF THIS LICENSE AGREEMENTHIS IS A LEGAL
AND ENFORCABLE CONTRACT BETWEEN YOU AND ELPROTRONI®Y OPENING THIS
PACKAGE, BREAKING THE SEAL, CLICKING “I AGREE” BUTTONOR OTHERWISE
INDICATING ASSENT ELECTRONICALLY, OR LOADING THE SOFWARE YOU AGREE
TO THE TERMS AND CONDITIONS OF THIS AGREEMENT. IF YODO NOT AGREE TO
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1. License.
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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.
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4. DISCLAIMER OF WARRANTIES.
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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 comply it limits for a Class B digital devices, pursuatet Part 15
of the FCC Rules. These limits are designed to pdeweasonable protection against harmful interfaree in a
residential installation. This equipment generatasses, and can radiate radio frequency energy aifichot
installed and used in accordance with the instrumti manual, may cause harmful interference to radio
communications. However, there is no guarantee tirgterference will not occur in a particular instétion. If
this equipment does cause harmful interference &alio or television reception, which can be determihby
turning the equipment off and on, the user is enaaged to try to correct the interference by onembre of the
following 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 conniec
*

Consult the dealer or an experienced radio/TV tegbian for help.

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

C€

This Class B digital apparatus meets all requirements of tGanadian
Interference-Causing Equipment Regulations.

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




Table of Contents

1. INtrodUCHION . . . e 9
2. FeatUIES. . . . 11
21 Customized features ............ . i e 13
2.1.1 Encrypted Projectoption ........ ... .. 13
2.1.2 Scriptfile ...... ... e 13
2.0.3 DLLS ot e e 13
2.1.4 Self TestProgram . ..........c.i i iiaan, 13
3.Getting Started . . ... .. e 14
3.1 Software Installation ......... ... .. . .. . . e 14
3.1.1 Driver Installation ............ . ... . . 14
3.2 Hardware Setup . ... e e 18
3.3 Starting up “FlashPro430" Flash Programmer ................... 20.
3.4 X-Prod430 Selector .. ... 20
4. Programming Dialogue SCreen . .. ... 22
4.1 Interface TYpe ... .o e 23
4.2 Microcontroller Type .. ... e 24
4.4 Blow Security Fuse and Open Password File .................... 30..
4.5 Power Device from Adapter ............ ... i 35
4.6 Device ACtION DOX . ... oot 36
4.6.1 AutoProgrambutton ......... ... . . ... 38
4.6.2 Verify Security Fuse / Password button .. ..................... 39
4.6.3 EraseFlashbutton ............. ... ... . . . .. . 39
4.6.4 Blank Checkbutton ........ ... .. ... . . .. . . 39
46.5 Write Flashbutton ........ ... ... .. ... . . . . i 40
4.6.6 VerifyFlashbutton ........... ... ... .. ... . . ... ... ... 40
4.6.7 Read/CopyFlashbutton ......... ... ... .. ... . . ... 41
4.7 Next button .. ... . 43
D, DaAtA VIBW IS . . ittt 44
6. Memory Option Dialogue SCreen . ... e 47
6.1 Memory Erase/Write/Verify Group . ... i 48
6.2 RetainDatainFlash ....... ... .. . . e 50
6.3 DCO constants verification ............. ... it ... 50
6.4 Read Group . ... ..o 51
6.5 Verification Group . ...t e 51

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25



7. Adapter OpLiONS . . . oot 53

7.1  JTAG/SBW /BSL Communication Speed Dialogue Box .............. 53
7.1.1 BSL Communication Speed . ......... ...t 53
7.1.2 JTAG Communication Speed ........ ...« ... 54
7.1.3 Spy-Bi-Wire Communication Speed .......... ... ... .. ..., 54
7.2 Reset Dialogue BOX . ... ..ot 55
7.2.1 Resetpulseduration ............ ... .. . i 56.
7.2.2 Final Target Deviceaction .............. ... ittt mun. 56
7.3 Preferences Dialogue BOX . ... 57
8. Serialization. . .. ... .. 60
8.1 INtroduction . ... ... e 60
8.2  Serialization Dialogue Screen ......... ... ... . i 61
8.2.1 Serial numberFile . ... ... .. .. e 62
8.2.2 Serial numberformats ........... ... . ... 62
8.2.2.1 HEX ( MSB first, MSW first, LSW/LSB first) formats ... 63
8.2.22 BCD format ........ ... 66
8.2.2.3 ASCIl format .. ... 69
8.2.3 Model, Group, Revision . . ... 72
8.2.4 Device Serializationbox ........... ... ... . 72
8.2.5 BarCode Scanner Setup .. .......i i 73
8.3  Serialization Report Dialogue Screen ...................cccuu... 14
8.4 SNdatafile ........ .. e 75
9. Check SUM OptioNS. . . ..ot e e e e 79
9.1 Check SUM typesS . ... i e 82
10. BSL Password and ACCESS. . . . .ot i ittt et et e 87
11. DCO calibration . . .. ..o e 89
12. Script File - defined programming SeqUENCE. . . ... ...ttt 91
12.1  Script button . ... . e 91
12.2 Scriptfile option . ........ . . e 93
12.3  Script commands . ... ...t e 93
13. Project and Configuration Load /Save. .. ......... ... . .. 100
13.1 Load/Save Setup . ...t e 100
13.2 Load/Save Project ......... ..o e 100
13.3 Commands combined with the executablefile ...................... 104
14. Adapter desCription. . .. ... .. e 108
15. Target CONNECHION . . . . ..ot e e e e e e 111

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25



Appendix A -Specification . . . . ... . e 119

Appendix B -MSP430.dll for IDE debugging software. . . ..................... 121
- Setup with IAR EW430 Embedded Workbench . ........................ 123
- Setup with TI Code Composer Essentials .............. ... .. ...... 126
- Setup with Rowley CrossStudio for MSP430 . .......... ... ... .. uu 128
Appendix C  -Self Test Program . ............. it 133

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25



1. Introduction

FlashPro430(model USB-MSP430-FPA) programmer is dedicated to program thesTex
Instruments MSP430Fxx family microcontrollers. UsiidlashPro430 programmer the target
device can be programmed via the JTAG Interface (4-wires), &@W-Bi-Wire) (2-wires) or via
the BSL (Boot Strap Loader) Interface. MSP430Fxx microcontratkerde program via the JTAG
or Spy-Bi-Wire Interface as long, as the Security Fuse isloain. When the Security Fuse is blown
then the MSP430Fxx microcontrollers still can be accessible, but only via the B&adst

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 USB port.
The internal adapter software allows to
communicate with the programmed
device with the high speed. The
programming speed using the JTAG
interface is aroun®9 kbytes/s The
Fast BSL Interface allows to
communicate with the programmed
device at speed of up to 350 kbits/s,

Figure 1-1 which isover 35 times fastethan with
standard BSL (communication speed
9.6 kb/s). Due to this high speed communication, programming time ishvantyand programmer
can be used to program flash devices in the production process. For&xamparocontroller with
60 kB Flash such as MSP430F149, can be programmé&dbisecondwvia the JTAG Interface, or
in 6 secondsvia the BSL Interface. This time includes initializationaseng memory, blank
checking, programming and fast verification.

To facilitate high speed communication via the BSL InterfaceweFast Bootstrap Loader
(Fast BSL) is temporarily downloaded to the RAM of each progradhdevice. Due to the small
size of Fast BSL, almost all TI microcontrollers from MSP430family can utilize high speed
communication. Microcontrollers with small RAM (128 bytes - only @ifg members) can be
programmed with the standard communication speed (9.6 kb/s - commursgegtésh is selected
automatically). Programming time for these types of microotlats 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 packageagsign serials
number, model type, and revision. Each serial number is unique for eacanpnogd device and
is assigned automatically. Several serial number formats are available.

There are a number of erase/write options also available. Touwsdb 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 featire esed to download the
serial number, calibration data or personality data without losing existing pregde.

Currently (Dec-2006) four types of the USB Flash Programming Adajie supported by
the FlashPro430 software (from Elprotronic):

1. FlashPro430 FPA(obsolete) ( model PN: USB-MSP430-FPA-1.x)
2. FlashPro430 FPA(obsolete) ( model PN: USB-MSP430-FPA-2.x)
3. FlashPro430 FPA (RoHS) ( model PN: USB-FPA-4.x)
4. GangPro430 FPA ( model PN: USB-MSP430-FPA-3.x)
5. GangPro430 FPA (RoHS) ( model PN: USB-FPA-5.x)

All FPA models can be used with tRlashPro430programming software that allows to program
only one target device at the time with some different performance - see table be

FPA -> USB-MSP430-FPA-1.x USB-MSP430-FPA-2.0 USB-MSP430-FPA-3.0
and USB-FPA-4.x USB-FPA-5.x
(GangPro430 FPA)
1. Vcc from FPA 3.2V 2.2t0 3.6V step 0.2V 2.2t0 3.6V step 0.2V
2. External Vcc 1.8to0 3.6V 1.8to 3.6V 1.8to 3.6V
3. JTAG interface YES YES YES
speed 4 Mb/s YES YES NO
speed 1 Mb/s YES YES YES
speed 400 kb/s YES YES YES
4. Spy-Bi-Wire interface YES ** YES YES
5. BSL Interface YES YES NO
6. MSP430.dll for debugging YES YES YES
Note ** : In the old adapters - USB-MSP430-FPA-1.0, 1.1 and 1.2 the blow sectuse is

not supported when the Spy-Bi-Wire is used. See chapter 13 for details.

All other performance not listed in the table above are the same when used \Witstiiro430
programming software. Note, that tBangPro430 FPAUSB-MSP430-FPA-3.0 or USB-FPA-5.x)
can also be used with tangPro430software to access few target device from one FPA adapter.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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2. Features

FlashPro430 programmer is dedicated to program the Texas Instruments MSBd430Fx
microcontroller family via JTAG, Spy-Bi-Wire or BSL interface.

When the JTAG or Spy-Bi-Wire Interface is used, thenRlashPro430programmer is
using the standard JTAG/SBW communication port, available on @l48® microcontroller.
Detailed information describing features of the JTAG communicataircan be found in the Texas
Instruments ( Tl ) documentation - SLAA149 -“Programming al-Based MSP430 Using the
JTAG Interface”.

To facilitate high speed communication via the JTAG / Spy-Be\terface, an application
software for the programming adapter has been optimized for thenomaxspeed. Also a few new
procedures have been implemented, decreasing the flash progratimangey features of the
FlashPro430programmer using JTAG/SBW communication port are as follows:

- support all MSP430 flash-based devices,

- programming speed approximately 29 kB/s (via JTAG interface),

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

- fast verify and blank check,

- check sum calculation,

- supports programming of the JTAG access security fuse (penthaucksables device
memory access via JTAG/SBW),

When the BSL Interface is used, then B@shPro430 programmer is using the standard
BSL communication port, available on all MSP430 microcontrollers. ilBdtanformation
describing features of the standard BSL can be found in the Tekasrasts ( Tl ) documentation
- SLAAO89A -“Features of the MSP430 Bootstrap Loader”.

To facilitate high speed communication a new Fast Bootstrap L{featBSL) (proprietary
of Elprotronic Inc.) is temporary downloaded to the RAM of each progethttavice. The Fast BSL
provides the following functions:

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

- check sum calculation,

- write and verify word (2 bytes) into flash memory,

- read word (2 bytes) from memory.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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Major features of the FlashPro430programmer are:

* Support all MSP430Fxx microcontrollers from TI.

* Our programmers are professionally made andesemmended by Texas Instruments
as the Third Party Tools source.

* Our programmers are currentlye fastest programmerson the market.

* Programmer hasanique feature- three interfaces in one package allowing to program the
target device vidTAG, Spy-Bi-Wire or BSL Interface.

* To speed up production process optimized programming algorithms are ssgaificantly

reduce programming time. Our proprietary Fast BSL algorithioe & communicate with
the target devices oved5 times faster then standard TI BSL (9.6kb/s) reducing
programming time from few minutes to few seconds.

* Programming speed via JTAG Interface is aro@8dkbytes/s

* Blow the JTAG security fuse capability.

* No code size limitations.

* Full memory or sector memory erase capability.

* Write Check Sum verification.

* DCO calibration via JTAG, Spy-Bi-Wire and BSL

* Target device can be powered from the programming adapter or from external source
* Easy to use Window¥ based software.

* Programmer accept Tl (*.txt), Motorola (*.s19) and Intel (*.hex) diga for programming.
* Combine code files capability.

* Lock setup capability, useful in production.

* Software package can assign and automatically incresegi@l number, model type and

revision. Serial Number with or without an automatically inserteceat date can be stored
in the FLASH memory in HEX, BCD or ASCII format. Log file gability allowing to
review information about the flashed target devices.

* DLL software package can control programmer from other programs.
* Programmer has been fully tested to comply withR& andCE requirements.
* Our programmers are inexpensive - for users interested sio bi@atures we provide

limited, or lite software version.

* Using USB-1.1 (12Mbits/s) Port to communicate with the Programming Adapter.

* Communication with the target device via JTAG/SBW/BSlelfdace using Tl-standard
14-pins header connector.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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2.1 Customized features

FlashPro430 programmer can be controlled from external software or prognagnm
sequences can be customized. These features are very useful in production envirStandard
programming software FlashPro430 has a lot of options described abowécbutse it can not
cover all customer’s requirements.

2.1.1 Encrypted Project option

Contents of the project that include code contents downloaded to dergeé can be
encrypted and blocked against unauthorised access.

2.1.2 Script file

To extend programming features programming software supports fisedggogramming
sequences saved in the script file. That easy method can beddogaany user without knowing
programming languages and techniques. Programming sequence up to 1@ lbeesreated. All
lines contains sequence of the pressed buttons with extra few congitions. This programming
method is described in chapter 10 on this manual. Script file optionavaitdable irlite software
version.

2.1.3 DLLs

When the customized programming sequence is not covering custorgeiremeents, then
an attached to software package DLLs can be used. DLLs allofuiyt@ontrol programming
adapter from external software written in MS Visual CM§ Visual Basic, LABView, DOS or
other programming packages like Borland C++ etc. ‘Fast MSP430 Flash Programmer -
Remote Control Programming User’s Guidddr details.

2.1.4 Self Test Program

Software package contains the Self Test program, that alloalsetk the adapter, target
device and connection functionality. The Self Test program uses tRBLAFor communication
between Self Test Program and hardware.Apgeendix Bin this manual for details.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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3. Getting Started

The X-Pro430programmer package contains:

1.
2.
3.
4.

3.1

One READ ME FIRST document.

OneX-Pro430Flash Programmer CD ROM ( Software + Manual ).

One FlashPro430, ChainPro430or GangPro430 (USB MSP430 FPA) Flash
Programming Adapter.

One 6 feets length USB-A to USB-B cable extender.

Software Installation

The X-Pro430USB MSP430 Flash Programming Software runs on PC under Wirltlowte,
WIinNT, 2000 or XP. Follow instructions below to install the software:

InsertX-Pro430 (the USB MSP430 Flash Programming) Software CD into your MR
drive.

TheX-Pro430 Setup wizard appears automatically. Clizgtall X-Pro430Programmeto
begin the installation process.

If the Setup wizard does not start automatically, click thet $utton and choose the Run
dialogue box. Type “D:\SETUP.EXE”, where D represents the dritex lef your 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.

3.1.1 Driver Installation

Software installation program is placing the USB driver files in the windowstdiies
Windows\inf and Windows\system32\driversthat simplified driver installation.

Plug in USB-MSP430-FPA to the PC USB Port, using provided caldadst (USB-A to
USB-B).

====Windows XP, VISTA ====

The“New hardware has been found” USB-FPA-BOOT should be displayed.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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Figure 3.1-1

Follow the wizard instruction to install the drivers.

1. In the first Wizard dialogue screen (see Figure 3.1-1) siletYes, this time
only” option.
2. In the second Wizard dialogue screen (see Figure 3.1-2) dwdethdtal the

software automatically (Recommend)’and press NEXT button.

Figure 3.1-2

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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3. Software will search the driver for the USB-FPA-BOOT. It can takamnate to
find it. When the driver is found then the following warning will be digpt (Figure
3.1-3)

Figure 3.1.3

4, Ignore this message and press but@ontinue Anyway” . The first USB-FPA-
BOOT driver should be installed and following message displayed (Figure 3.1-4).

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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Figure 3.1-4

5. PressFinish” button.

After a few seconds the second new hardware will be foundJ3BeFPA (Elprotronic).
Repeat the procedures 1,2,3,4,5 as above and on the end the second drivieSiBr R
(Elprotronic) will be installed (see Figure 3.1-5).

Figure 3.1-5

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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If from any reason the wizard cannot find the USB drivers localtien tepeat steps 2,3,4
using manual option and browse drivers from location software directory
C:\Program Files\Elprotronic\XPro USB Drivers\W2000,ME,XP

====Windows - 200098-SE ====

2. The*New hardware has been found$hould be displayed. Follow the wizard instruction
to install the drivers.

3. PressNext’ when the Device Wizard Driver screen appear.

4. Select the following option on the wizard screen:

* select for a suitable driver for my device (recommended)”
and presi\ext'.

5. Select the third option"Specify a location” for a location of the Driver Files.

6. From the browser select théD:\drivers\W2000,ME,XP” for Win-2000 or
“D:\drivers\W98” for Win-98SE directory, where D:CD-ROM drive location orhe t
application software directory

C:\Program Files\Elprotronic\XPro USB Drivers\W98 and pressNext'.

7. Driver installation process will start.

Driver installation procedures should be done twice. Software willinao USB drivers - the Boot

driver and the Application driver. Reboot computer on the end.

3.2 Hardware Setup

FlashPro430 software supports two adapter typelsshPro430 (USB-MSP430-FPA
versions 1.0, 1.1, 1.2 and 2.0, USB-FPA 4.0, 4.1, 4.2 and 4.3 amgPro430(USB-MSP430-
FPA-3.0 and USB-FPA-5.0) (see figure 3.2-1). WhenGhagPro430adapter is detected by the
FlashPro430 software then the only lines used by the first targeed®e activated in the FPA
adapter. Lines TDI/TDO-2 to TDI/TDO-6 becomes tri-stated.

TheFlashPro430adapters supports all interfaces
1. JTAG (4Mb/s, 1Mb/s and 400 kb/s),
2. Spy-Bi-Wire (fast and slow),
(Note: The FPA - 1.0, 1.1 and 1.2 supports 8py-Bi-Wire without fuse blown only)
3. Fast BSL (350 kb/s and 90 kb/s) and BSL (9.6 kb/s),

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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while GangPro43adapters supports only JTAG and BSL intefaces when the FlashPro#afreof
is used.

1. JTAG (1Mb/s and 400 kb/s),
2. Spy-Bi-Wire (fast and slow),

Figure 3.2-1 show available connection with target device UsimshPro430or GangPro430
adapters.

Figure 3.2-1

1. Connect USB-MSP430 Flash Programming Adapter to the PC USBuBiorg provided
cable extender (USB-A to USB-B).

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
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2. Plug in socket connector from the USB-MSP430 Flash Programmingtekda header
connector on your device board. Make sure that pin 1 on your device bderader is
connected to pin 1 of the socket connector. Pin 1 is marked as ebtedoahe ribbon
cable.

3.3 Starting up “FlashPro430" Flash Programmer

To start theFlashPro430Flash Programmer click on the Elprotronic FlashPro430 icon.

Figure 3.3-1

Once started the software will attempt to access the grogmg 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 messagppeiraTo correct the problem, make
sure that the connection cable is properly attached and the USB driver is installed.

3.4 X-Pro430 Selector

The X-Pro430 ( FlashPro430 (Singlg, ChainPro430 (Chain)r GangPro430 (Ganghlash
Programming Adapter (FPA)has Multi-USB feature. Up to 8 Flash Programming Adapters can
be connected to one PC. Each adapter can be controlled by one opened sggplieation. Up to
eight application software can be opened at the same time. Bplotaton software can have
independent setup from the other application software setup (code file, controltedamicoller
type etc.)
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Figure 3.4-1

When more then on¥-Pro430 adapter is connected to PC then followiXgro430 selector
dialogue screen will be displayed on the PC screen (see Figure 3.4-1). Usingabaiteons the
one desired Flash Programming Adapter should be selected. Make a swaletiiatX-Pro430
programming adapter is not used by other opened application.

SelectedX-Pro430s serial number will be displayed on the left bottom side of tbhgramming
dialogue screen. ThElashPro430programming software supports 2HPro430 programming
adapters. FlashPro430 programming software can be used to access a single taxges,de
regardless type of the used FPA. Using tHashPro430 FPA(models USB-MSP430-FPA-1.x,
USB-MSP430-FPA-2.0 or USB-FPA-4.x) the target device can be ctathdo FPA via
JTAG/SBW or BSL interface, while using tkangPro430 FPA(model USB-MSP430-FPA-3.0
or USB-FPA-5.x) the target device can be accessible via JTAG/SBW o enfdy.
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4. Programming Dialogue Screen

Figure 4-1. Programming dialogue box screen.

The programming dialogue box (see Fig. 4-1.) contains a pull down memiagateelection
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.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
22



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.

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

- green - access enabled.

- red sign - access denied. For power on/off - DC voltage is too low (below 2.6V)

- device action has been finished successfully.

- device action has been finished, but result failed.

- applies to blank check only - Memory is not clean, but the speaifegdory segment is.

4.1 Interface Type

The communication interface typelTAG, Spy-Bi-Wire (SBW) BSL or Auto can be
selected in the Interface group. When the programming adaemipdemented all types of
communication interface, then all buttons in the interface groupc#ike aotherwise only one
selecting button is active - JTAG/Spy-Bi-Wire or BSL. Promgmmunication interface should be
selected, otherwise communication with the target device can fail.

Figure 4.1

It is recommended to prepare in the target device board one 1%Ax cbnnector with
JTAG/SBW and BSL connections (see chapter 11 for details). WieedTIAG/SBW and BSL
communication interfaces are connected between the target degtipeogramming adapter, then
selection of any interface type can activate communication between the proggpadapter 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/SBW communication
port. When the security fuse is blown, then JTAG/SBW interfacesrarsable, and only the BSL
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communication port can be used. When op#iato is selected, then communication always starting
using the JTAG interface. blow of the security fuséas been detected, then communication is
continuing using the BSL interfaces. Next communication ristpusing the JTAG interface as
the first again.

Note: Auto option can use only JTAG or BSL interface.

4.2 Microcontroller Type

The microcontroller type can be selected from the pull dowa fie
of the processor type group. The pull down field contains a list of al
microcontrollers in MSP430Fxx family currently available.

When communication between microcontroller and gagning
adapter isinitialized, the software will detect the tamgetocontroller’s
automatically. The type of detected microcontroller is displagehe
field ‘Target:’. This allows the software to warn you if the connected
microcontroller does not match the one specified by the user.

When communication between microcontroller and ianogning
adapter is using BSL Interface, then Bootstrap Loader (BSLjovers
downloaded from the target device is displayed in the fB&1 "’

Texas Instruments has been created number of microcontroller’s
groups and numbers of the microcontroller’s type. Microcontrollers wit
the same group has the same ID number saved in the ROM at the
location OXOFFO. Microcontrollers with the same group ID has aaimil
features with a different size of RAM and FLASH.

Contents of the ROM at location OXOFFO containing ID number  Figure 4.2-1
can be read using JTAG/SBW or BSL communication. Particytar ty
of the microcontroller in the same group ID can be detected when woication via JTAG/SBW
is available, but this feature is not available via BSL interieommunication. For programming
flash feature knowledge of the type of the microcontrollers isagptired al long as size of FLASH
is available.
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In the example the four groups of microcontrollers are shown belobles @ontains
following information:
-in [F112] - ID (in HEX format) taken from the ROM at location OxOFFO,
-F11x(1) - information displayed in the microcontroller type windopwbgrammer dialogue box,

- 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] F1ix2

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

[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
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When‘Any’ microcontroller type is selected then only name of the microcomtiotroup
like F13x..F14x is displayed in th&arget microcontroller typeBecause type of microcontroller
can not be fully detected (especially via BSL Interface) thenrtax. FLASH from the particular
group is assigned, eg. 60kB for the gréu8x..F14x (see table above). If the correct size of the
FLASH is required then the desired microcontroller type should betedl When communication
with the target device is established and when the selected aadgitemicrocontrollers are from
the same group, then a size of the target device are takermhE@elected microcontroller type data
table. In this case the full name of the microcontroller’s Spldiyed in thelTarget microcontroller
type field like MSP430F149 instead the group nam&13x..F14x only. Otherwise the
microcontroller with the maximum size of FLASH from the deddagroup is selected (shown in
bold in the tables above) and group name is displayed-Iiidx..F14x
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4.3 Code File Management

FlashPro430 flash programmer provides a few options to manage code filee dptsns
allow the user to open a code file, combine several code files istogke file, and save the
programming data into a code file. Following code formats are sdppliexas Instruments *.txt,
TI's Code Composer Essentials *.out, Intel *.hex, Motorola *.s19, *.s28, *.s37, IBRQF-9
*.d43 and IAR debug (Intel or Motorola) *.a43 formats. When the TI's (i{Eis used then the
path for the TI's hex430.exe file should be specified. See Preferences dialogifsr deta

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 shownuire Big-1. When the file is
selected the contents of the object file are downloaded int®®@henemory. If the selected
microcontroller does not have enough memory to fit the data contairfexiande file, the warning
message in Figure 4.3-2 will be displayed.
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Figure 4.3-2

When code file is open and read successfully the code file nam&ulanpath will be
displayed on the right side of tkipen Code Fildbutton (see Fig.4-1 Programming dialogue box
screen). Check sum calculated from the code file will be displaythe“Check sum - Source”
window. Contents of the selected file can be viewed by the sejexftiCode File 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 create a newnbbtack, which will contain the
combined data of the user selected files. In order to add a cottetfikenewly created data block,
the user needs to press thieD Code Filebutton. The programmer will then prompt the user to

Figure 4.3-3
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specify the code file to be appended to the newly created memokyisany the window in Figure
4.3-1. Every appended file will be verified, so that the total carkednes 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 hewn. The window shows the
status of previous append operations.

The Programmer is also able to append files of any type to ¥heata block. In order to
do this the user must specify the memory location into which thegomoger is to load the file and
then press thAdd file contentsutton. 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 Fil®ption 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 windowri@ i8-4
will appear, prompting for the name of the file to be created.

All of the aforementioned Code File options work with three most popodh file formats.
These formats are the Texas Instruments, the Motorola and thdédrftemats.FlashPro430will
work with any of these formats and will easily convert one ditenfat to another by using the Open
Code File and Save Code File options.

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/SBW interface, thenSecurity Fuse if blown is
protecting access to the microcontroller. Blowing the Security iSusot reversible and when done,
then the JTAG/SBW interface becomes unusable.

When JTAG/SBW interface is selected, th¥erify Security Fuse’ button allows to
verification, if the fuse is blown or not. Fuse is verified alsdhatiteginning of any device action
command.

To blow the Security Fuse the check m&rkable’ 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: Ifthe option of blowing the Security Fuse is enabled, then if RIR@GRAM 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, befereviilis
be blown.

Figure 4.4-3

Figure 4.4-4

When the button *YES’ is pressed twice, the procedure of blowing theiseuse will be initiated.
When Security Fuse is blown, the JTAG/SBW interface becomes inoperable.

Tl prepared the second access to the MSP430 microcontroller \BSthenterface. 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 OXFFEO-OxFFFF for the F1xx, F2xx andF4xx, and 16 bytes of t¢aleation OxFFFO-
OxFFFF for the F5xx MCU. If the correct password is not provideasaco the microcontroller
via BSL is limited to two commands - erase all memory andyeaissword. All other commands
are unavailable. When password is not known, then the all memorigecarased and a new
password (all 0xFF) 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 Filebutton, orOpen
Password Filefrom theFILE menu. This command opens the code file and retrieves 32 bytes of
data that contain the password. Using this password allows tharctiue flash memory to be
modified.

The third password comes from the code file itself. When@épen Code Fileommand is
selected, data from the code file at the memory location OxFFEEE-RBXis extracted for this

Figure 4.4-5

purpose. The password obtained this way enables verification of memory contents.
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The use of a password file is optional. If a password file is reat, tlsen the remaining two
passwords will be used. All three passwords can be viewed byirsgiew\Device Passwords
selected from main menu (see Fig.4.4-5).

The three passwords are checked in sequence: from password fileptterfiie and default
at the end. The first valid password will be accepted. Ipafiswords fail the following error
message will appear:

Figure 4.4-6

When the F2xx or F4xx with BSL firmware version2.0 and higher ai tisen by default
the firmware allows to verify the BSL password only once. IlBB& password is wrong then the
whole contents of flash memory, including protected Info-A segment (with €likration data)
could be erased. When that kind of microcontroller is selebtsd the following dialog screen
(Figure 4.4-7) is displayed that allows to select desired BSL password to be stsed fir
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Figure 4.4-7

If the first password failed to unlock the device then the default passwordewgled to
unlock the device. If that happened, then of course some application caartbeUdSP if the
application is using the DCO calibration content saved in the InfegAsnt. The DCO calibration
data should be restored first. If the DCO calibration data aseéithen the FlashPro430 software
can recalibrate the DCO constants using access via JTAGBISpire or Fast BSL. No extra
hardware is required. The DCO are calibrated with tolerancE4-/for desired frequency and the
DCO constants are saved in the flash memory. See chapter 6 for li@taiis make the setup for
the DCO recalibration.

The BSL firmware version 2.0 and higher allows to disable the &e#tat the memory is
erased when the password is incorrect and retry the BSL passyaandlathis option is used then
the Info-A segment will not be erased and the DCO constantdviimulsaved. See tHRSL
Password and Accesschapter 9 for details.

In the F5xx MCU the new BSL firmware is implemented with séropassword (16 bytes
only) and with fixed option that allows to try the password only ongadéword is wrong then the
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whole flash memory is erased including protected Info segmestsould be noticed that in the
F5xx all calibration data are not located in the regular flassdtion (info or main memory segments)
and all calibration data will not be erased.

4.5 Power Device from Adapter

The programming adapter is powered from the
USB Port interface. Target device will be powered from
the adapter, if check bokhablé€ in the ‘Power Device
from Adapter group (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 clickingYES, then POWER ON/OFF
button is enabled. By clicking POWER ON/OFF button Figure 4.5-1
you can turn the power on or off on the target device.
Current DC voltage on the target device is permanently monitoredigpidyed in théDevice
Voltage’field in the Power Device from Adaptégroup, even if the target device is powered from
the external DC sources. If DC voltage is higher then 2.7 V, thmwbox will be displayed,
indicating that DC voltage is OK and target device is fully fiumal under this DC voltage. If DC
level is below 2.7V, but higher then 1V, then access denied sign bdoewlikplayed (red sign with
white line). If DC level is below 1V, then blank sign box will be displayed.

Figure 4.5-2
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Note: Programming adapter prevents any program from running on the targetedevinen
programming adapter is connected to target device via BSL connector.

When the target device is powered from its own power supply oryttéerthe check bo¥nable
should not be selected.

RESET button located under POWER ON/OFF button can generatpulsssto the target
device. Pressing this button the target devices can be reset ipahany time, starting the target’'s
device application program from the beginning.

4.6 Device Action box

Device Action box contains 9 buttons (see Figure 4.6-1 and 4.6-2) and $stedgsEach
button allows a specific action to be executed. Software proceélat=si 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 devicBpiiver Device from the Adaptés enabled. When
the DC voltage level becomes higher then 2.7V, the communication witlrgie¢device is initiated
via JTAG/SBW or BSL Interface. When the JTAG/SBW Interfiacgelected then the security fuse

Figure 4.6-1 Figure 4.6-2
JTAG/SBW Interface BSL Interface
selected selected.
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is verified, if access to the microcontroller is available. WtherBSL Interface is selected, then the
password is verified to unlock access to the microcontroller anch8tBSL is downloaded to the
target device. Once the specified action is completed sucdesisfgreen check 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. If thicpkar 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 irSta¢uswindow (see Fig.4.6-4) as Active (blue), Pass
(green), or Fail (red). On the bottom of the programmer dialogeersthe progress bar is displayed
and the total run time is shown in the report window. Run time does halétte time when user
interaction is required.

Figure 4.6-3
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4.6.1 Auto Program button

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

- reload code file wherReload Code Filéis selected

(useful for debugging when the code file is frequently modified)

- initialization

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

- calculate defined Check Sum (or CRC) if selected,

- erase flash memory,

- confirm if memory has been erase,

- flash programming and verification,

- labelling information generation,

- flash memory check sum verification,

- retrieve labelling information,

- calibrating DCO frequency (if enabled),

- blowing the security fuse (if enabled).

In the report window you can see a typical report message dimenguto 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 ifdted edit line. TheBalanceline
shows the number of microcontrollers that have not been programmetigd&alince counter is
initialized to the value entered in thietal edit line and is decremented every tikigo Program
is completed successfully. When the serialization from file optiasesd , then in the bottom line
is displayed the number of the serial numbers left in the list.

Note: Balance counter works only with Auto Program procedure.
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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 to chibeksécurity fuse is
blown. This procedure is used for test purposes only.

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). Thsisdieecks if either all memory is
clean, or just the specified memory segment. The firsttestks all 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.
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4.6.5 Write Flash button

When write flash button is clicked, then contents from the codeititedefined Check Sum
(if selected) will be written to the flash memory.

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

When the second time target device is programmed, then the follwarngg message is displayed

Figure 4.6.5-1

4.6.6 Verify Flash button

The Verify Flash function compares the contents of the flash memitbrgata from the code

Figure 4.6.6-1

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 Dialogue Scregn
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If the JTAG/SBW Interface is selected, or BSL Interfacdwommunication speed of 75
or 300 kb/s is selected, then the check sum is verified first. Chatkaculated from the code file
data is displayed in th8ourceline of theCheck Sumgroup (see Fig.4.6.6-1), and check sum
calculated from the target microcontroller flash memory dgadesplayed in th&lemoryline of this
group. If the JTAG/SBW Interface is selected, then verificasgrerformed also using a pseudo
signature analysis (PSA) algorithm. When check sums (and PS&) rtteen OK sign is displayed
on the right side of memory check sum result, and the second phasdicétion begins. In the
second phase all contents of the memory are verified.

Note: During the verification process either all memory or jusstilected 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.

4.6.7 Read/ Copy Flash button

When*Read/Copy’button is clicked, then data can be read from the target microdentabd
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 screerheide.2 Read
group for details.

When theCopy’ button is clicked, then the contents of the read target device martiory
be saved in the specified by user file name and opened as a €odenFile. Also programmer
setup will be modified for the copy procedure. Especially the s&imn will be disabled and the
‘All Memory’ option will be selected in th&Vrite/Erase/Verify Address RangeFollowing
message shown on figure 4.6.7-2 is displayed.

When the button'OK’ is pressed then programmer is ready to program the destination
microcontrollers.
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Figure 4.6.7-1

Figure 4.6.7-2
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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 buttdlEXT’ takes the
name and feature of that button. For exampl&utb Programbutton

has been used, then it's name will be displayed on top GNET’
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 kelyS. Button'NEXT’ will retain its functionality
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 tHREAD FLASH’ button (see Fig.4.7-3). The
read flash procedure will be called, if buttbiEXT’ or function key
F5is pressed.

Figure 4.7-1

Figure 4.7-2

Figure 4.7-3
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5. Data viewers

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

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

Figure 5-1

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
44



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 Instrdrbdrite 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'bfdble Memory Data’
from the'View’ menu. Flash Memory data viewer displays the memory addressn deta and
Ascii format in the same way as the code data viewer (Fipdrand 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 eshgyat differences

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 malbeydisplayed. 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 cordaynaot empty (FF) data.
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6. Memory Option Dialogue Screen

The Memory Options Dialogue Screen (Fig.6-1) has three settirggogy and one
information group. Two of the settings groups allow the flash menuduseases range for erase,
write and read operation to be specified. The third settings group merification, allows the user
to select the verification method fAuto Progranprocedure. The information group contains the
start and stop address of the user specified main memory sdbtaterdn be erased, written and

verified independently.

Figure 6-1
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6.1

Memory Erase/Write/Verify Group

The Memory Erase/Write/Verify Address Range group blockRgge6-1) specifies common

addresses range for erase, write and verify operations. Memory setup has faldeagptions:

Note:

Update only:

When this option is selected th&uto Program 1008

procedure will not erase memory contents. Instgasls 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 showgumefi6.1-1 (in Texas
Instruments format) then 8 bytes of data will be writtertisig at 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&sdftware will
verify automatically if this part of memory is blank and vailily proceed to program the
device if verification is successful.

Figure 6.1-1

Addresses in the Code File should contain only EVEN addresses. Midinies 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 returmraniéthe target device
does not contain the value OxFF at that location.

All Memory

This is the most frequently used option during flash memory programpnaggss. All
memory is erased before programming. All contents from thefdedee downloaded to
the target microcontroller’s flash memory. When microcontrotetains INFO-A segment
that can be locked (eg in the MSP430F2xx series, contains DCCactsnat locations
0x10F8 to Ox10FF), then the INFO-A can be erased or left unmodifiedifidleding

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25

48



INFO-A in MSP430F2xx” should be selected on unselected respectively. WheXE@A

is not erased, then none of the data will be saved in the INFO-A,ietlee data are
specified in the code file. When any data should be downloaded to INFO-A sedraent, t
the“including INFO-A in MSP430F2xx” should be selected. THBCO constants”in the
“Retain Data in Flash” group should be selected, if the DCO constants should be restored
after erasing the INFO-A segment.

3. Main memory only
This option allows to erase and program the main memory only. Rfashation 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.

4, Used by code file:
This option allows main memory segments or/and information mesagnjents, used by
data specified in code file, to be erased. Flash memory segmaitl,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 the ENmfBfEnation
memory segment at addresses 0x1000 to 0x107F and main memory sdgudntsses
0x2200 to 0x23FF will be erased and new data at locations 0x1008 and Ox220€ wi
written.

5. User Defined:
This option is functionally similar to options described before, but addserange of the
erased/write/verify main memory and sectors of the informatiemaony can be defined by
the user. When theser 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 Memory group 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 iyt segment. Since
the main memory segment size is 0x200, then the start address kbaaulchultiple of
0x200, eg. 0x2200. The stop address should specify the last byte of thatdedmavritten.
Therefore, it should be greater than the start address and paibite that immediately
precedes a memory segment boundary, eg. Ox23FF or Ox55FF.
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6.2 Retain Data in Flash

The MSP430F2xx series has the DCO constants saved in the INF€rAmnat addresses
0x10F8 to Ox10FF. However, when the info segment is erased, then theoD&@nts will
be erased also. When tb&O Calibration Databox is selected in thRetain Data in
Flash group, then contents of the info memory at location 0x10F8 to Ox10Fklibe&ae
erase process and contents of the original DCO constants (itdoaéibn Ox10F8 to
Ox10FF) are restored after erasing process. The DCO constantsstored when the
ERASE or AUTOPROGRAMbutton is pressed.

User defined option in thRetain Data in Flashgroup allows to specify other region to be
restored after erasing the flash. This option can be used with any MSP430 miofteront
type. Location of the retain data block is not limited and can latsgny part of flash -
info or main memory. Maximum size of the retain data block is limited to 256 bytes only.

Note: When the Retain data are selected (DCO constants or used defined), fladiithek check
will always failed, that of course is obvious. The selected block bleetk related to the
code location must pass, otherwise program will be terminated.

6.3 DCO constants verification

In the MSP43-F2xx family the DCO is calibrated in factang @alibrated data for DCO
frequencies 1, 8, 12 and 16 MHz are saved in the INFO-A segmenaabito0x10F8 to
Ox10FF. If from any reason the DCO constants are erased, but theseedased in the
application software to tune the DCO to desired frequency, then d@pplican not work at
all due to unpredicted DCO frequency. The FlashPro430 allows to vetifye iDCO
constants are valid, this means if data are not 0x00 or OxFF. If thessdeadatda blank and
contains any data, then it can be assumed that the INFO-A segoméains correct DCO
constants. When tH€heck DCO constants’in the*"DCO constants verification”group
is selected, then software at the endatoprogramprocess is verified the DCO constants
and create a warning or reporting fail@dtoprogram process. The FlashPro430 can
recalibrate the DCO constants, if the DCO constants are invetid “Apply DCO
calibration....” should be selected in this case. The DCO calibration and DC®@anbns
location are fixed regardless setup in‘tB€0 calibration” dialogue screen.

DCO constants location 0x10F8 to Ox10FF

DCO frequencies 16, 12, 8 and 1 MHz
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6.4 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/wifteprecedure. Thénfo Memory
only option works the same way B&in memory onlyption described above, except that only
information memory is modified.

6.5 Verification Group

Verification group setup allows the user to select one of thewhreseverification methods:
Fast Verification,

Standard Verification

None

Fast Verification:

Fast verification method can only be used if the JTAG/SBW buterbr the Fast BSL is
used ( communication speed of 350 kb/s). If fast verification isteeleand BSL is used
(communication speed of 9.6 kb/s), then standard verification procedurd.iPusig 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 calcctestieklsum taken from
the code file. If JTAG/SBW Interface is used then verifaatis performed also using a
pseudo signature analysis (PSA) algorithm.

Note: Fast verification is permanently enabled and can not be switchddhef)TAG/SBW
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 codelddéh Hata are the
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same, then verification process is finished successfully. Typitad 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 prectuher.

Note: If BSL Interface is selected and communication speed is sethésatGin standard
verification method is the only method available to verify contentsitiEnvmemory.
Otherwise, fast verification is used first and if fast verifmais successful, then standard
verification procedure is initiated.
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7. Adapter Options

7.1 JTAG/ SBW /BSL Communication Speed DialoguexBo

The JTAG/Spy-Bi-Wire/BSL Communication Speed Dialogue scrednenthe user to select the
communication speed between programming adapter and target microcontroller.

7.1.1 BSL Communication Speed

After resetting the target microcontroller the standard &cap Loader, installed in
microcontroller’'s ROM memory, is used for communication betwaeget microcontroller and
programming adapter. If internal RAM memory size is 256 or motesbthen Fast BSL is
downloaded and used for future communication. The Fast BSL provides two caratimspeeds
- 90 kb/s and 350 kb/s.

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.
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7.1.2 JTAG Communication Speed

Default JTAG communication speed between programming adapter gatidavice is 4
Mb/s. In some condition, when the cable between FPA and target deliog ior some protection
components are installed in the JTAG interface then the fA& dd@mmunication can not be used.
In this case lower speed 1Mb/s or 400kb/s can be used to establish coatronmetween FPA and
target device (see Figure 7-1 - JTAG communication speed selector ).

7.1.3 Spy-Bi-Wire Communication Speed

DefaultSpy-Bi-Wirecommunication speed between programming adapter and target device
is set as &Fast” with following specifications:

Minimum clock pulse width - 0.25us
Minimum delay between data and clock - 0.25us

This delay allows to use the maximum capacitor in the SBWTID&EaNnd ground (used in the reset
circuit together with the TDIO data line - see Figure 12-4 an@ 12p to 330 pF. When this
capacitor has higher value (up to 2.2 nF), or the JTAG/SBW cablemngre¢hen théSlow” Spy-
Bi-Wire communication should be selected.

The“Slow” Spy-Bi-Wirecommunication has a following specifications:

Minimum clock pulse width -1.0us
Minimum delay between data and clock - 1.5 us
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7.2 Reset Dialogue Box

The Target's Reset Dialogue screen enables the userdbtbel®eset pulse duration and reset line
state at the end of programming process.

Figure 7.2
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7.2.1 Reset pulse duration

The reset pulse allows the adapter to initiate communicatiorawiilcrocontroller using the
JTAG or BSL Interface. In most cases the pulse width of 1@nsufficient to initiate
communication process. However, this may be affected by additiordhloloahe reset line.
Therefore, four additional settings, 100, 200, 500 ms and custom , are av§llablethe RESET
IC circuit is used then the custom defined reset pulse duration can be usedrdwetees of the
custom definde reset pulse are defined - initialization reset piaie (typically very short - 1 ms)
and an idle reset time. Idle reset time must be set atéedstation of the reset time generated by
the RESET circuit.

If the RESET line is not connected to the target’s microcontroller, then hardeget can
be created by toggling the Vcc line. In this casdAteToggleshould be selected. This reset option
is available only with JTAG interface. When the BSL interfiaagsed then the RESET line must
be connected to target’'s device, otherwise access to the target device can tadilibbexk
Note: Itis recommended to always connect the target’s device RitS®the RESET line of the

programming adapter, even if only the JTAG communication is used. The RE&HIsed

to reliable verify the JTAG security fuse during the JTAG communication iratializ

7.2.2 Final Target Device action

Every device action, like AUTO Program, Read etc. starts htlactivation of the RESET
line (active low). When the device programming action begins tisERHne is raised high. When
device action is finished, then RESET line is again asserted, jingtéice target device from
running the application program. This method is commonly used to protpocbtiramming adapter
from the DC overload. However, when target device is supplied iteoawn power supply, or a
battery, the overload protection of the programming adapter is no longer necessatry.

The target device can be set to run an application immediatelythé target device
programmed. This allows to verify functionality of the programmed deviegifired. In order to
do this check the

‘Hardware Reset (RST line) and start the application program’
or

‘Soft Reset (JTAG only) and start the application program’
or

‘ON/OFF Vcc and start the application program’
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option in the Reset Options window, shown in Figure 7-2. Application run time can be unlimited
or limited up to 120 seconds. Limited time is specified in‘#&pmplication Program RUN time”

box. When entered ‘0'in tliErogram RUN time” box then time is unlimited. When the program
run time is limited, then also it is possible to turn on a prograstexgnerator with duty cycle 50%

at frequency 250 Hz on the BSL-TX pin, or with programmable frequency on the JTAG TDI pin.
Output period on the TDI pin can be programmed from 0.1667 to 42.6 us when thenpeeoent

is set to 0.1667us, or from 0.5 us to 128 us when the period iactésmset to 0.5 us (see Figure
7.2). The programmable generator can be used as a reference ctacgdbdevice test (eg. DCO
calibration etc). The reference clock from the TDI pin can be prdvmléested circuit via resistor

4.7 k or higher to avoid overload the TDI line during communication via JTAG interface.

7.3 Preferences Dialogue Box

Figure 7.3
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In the Preference Dialogue screen is possible to specify amaktools location and define
a preferable audio tones during programming.

In the first edit line it can be specified thdf Reader file name. By default it is used the
Acrobat ReadeAcroRd32.exdile. However it is possible to change thdf Readeiif required in
the PDF Reader edit line. Using tBeowse..button please select location of the pdf Reader
executable file.

In the second edit line it should be specified location of the Texstsuments’ hex
conversion utility file hex430.exeThis tool is used to convert the *.out file generated by the Code
Composer Essentials debugger to the Intel.hex file when the Operoftaatel used and selected
the TI's CCE (*.out) file. The hex430.exe file is supplied with tiie Tode Composer Essentials
debugger and by default is located in directory

C:\Program Files\Texas Instruments\CC Essentials v3.1\tools\cai@R430\bin
The FlashPro430 uses following keys when the *.out file is converted to *.hex file

hex430.exe-romwidth=8 -memwidth=8 -i -o=file_name.hex input_file.out

If the TI's CCE (*.out) option is used and the hex430.exe file cannoblredf then following
message is displayed (Figure 7.4).

Figure 7.4
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Using theBrowse. button in thePreferencedialogue screen the new location of the hex430.exe
file should be specified.

In theOption group the report history in the report window (see figure 4.1) can be enabled
or disabled . When enabled then the report history is displayed up td@idtters (approximately
20 last communication messages). When disabled, then the only lasinpmugg report is
displayed.

Programming software can generate audio tones when error progrguocourred or tone
ok at the end of programming. Tone can be generated using PC speaker or audio waigg.gene
Option dialogue box allows to select desired audio option (see Figure 7.3).
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8. Serialization

8.1 Introduction

FlashPro430 programming software has ability to automatically crdagddrget device’s
serial number and save it in the flash memory. The serial nu@Ngtliat have already been used
are stored in the data file. The n8erial Numbercan be created automatically by incrementing the
Serial Numberor can be taken from the file created by user. Used serial nsiarigestored in a data
file. Furthermore, model name, 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 codeltiatato 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 seridbauisfound the message in figure
8.1-1 will appear and allow you to decide if you wish to keep the oidl sermber, new serial
number or serial number modified manually.

Figure 8.1-1
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8.2 Serialization Dialogue Screen

Figure 8-2
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Serialization dialogue box, shown in figure 8-2, allows pmhtion for serialization process
to be set. Serialization can be enabled, or disabled, by seldwtimfpeck 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.

8.2.1 Serial number File

The ‘Serial Number File Path and Name’ specifies the full path and file,narnere data
base contents will be saved. Serial Number file contains following data, sddarasbdulation:
Serial Number Format (FO,F1,F2,F3,F4,F5,F6),

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 separatayunlfiue SN for any devices type is
created, then only one serial number file name should be used.

8.2.2 Serial number formats

Programming software has seven methods for creating the senmdder, referred to as
Display format and four methods of storing the SN in the memory, referred o Bemory
Format in the serialization dialogue screen. When a serial nursbeneated, current date (if
required) is taken from the PC timer. Make a sure, that your computer has correctoditee.
Display Format:
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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.

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.

7. Custom - (SN Formaf=6) 4 to 16 Ascii characters or hexadecimal numbers
entered manually or from the Bar-Code Reader.

8. From the file - (SN Format=7) 4 to 16 Ascii characters or hexadecimal numbers

taken from the user created file.

Serials numbers format 1 to 6 can be stored in memory in HEX,d®@Bcii format. These
formats accept only numeric characters ffoim9. All numbers are displayed in the decimal format,
regardless of the format HEX, BCD, Ascii used in the target memory.

Custom and from the file serial number can be stored in Ascii or HEX format.

8.2.2.1 HEX ( MSB first, MSW first, LSW/LSB first Yormats

When hex format is selected, then all SN display formats described almolve stored as
a one or two integer (16-bits - 2 bytes) numbers. First four dispinacters will be saved as one
hex integer number and remaining five characters will be saved as a second lesnuntdger.
When formatHEX(MSB first) is selected then the first hex integer number is saved as a fest byt
and the second number - as a next byte etc. in the Flash memory location.
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.
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When formatHEX(LSW/LSB first)is selected then the first hex integer number is savecdkasiads
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)
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 val@etdrom

(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)
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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 1514131211109 8 76543210
<---(year-2000)----> < month><— day -->

SN 0405110123 will be saved as
YYMMDD - 040511 (Decy) -> O0x08AB (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 -SHEX(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 SHEX(LSW first)
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Display Format: 123456768 - size in FLASH - 4 bytes
SN 12345678 will be saved as
12345678 (Decy) -> 0x00BC614E (hex)

In flash memory this number can be seen as
00BC 614E ->HEX(MSW first)
614E 00BC ->HEX(MSW first)

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

00BC 61 4E ->HEX(MSB first)
BC 00 4E 61 -SHEX(MSW first)
4E 61 BC 00 SHEX(LSW/LSB 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 (integer numbers) HEX(MSW first) or HEX(LSW first)
or
<--- Hex format bytes---> (Size - 2 bytes)

30 39 (bytes) -HEX(MSB first)
39 30 (bytes) -HEX(MSW first) or HEX(LSW/LSB first)
Display Format: Custom - size in FLASH - defined size divided by 2

Entered manually or read via Bar Code Scanner hexadecimal number isemhyeiEX
format and saved in flash memory in order related to MSW or LSW first selection.
E.g. entered hexadecimal number
02A569C1
will be seen as
02A569C1 -HEX (MSB first)
or
C169A502 -BEX (LSW/LSB first)

8.2.2.2 BCD format
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When BCD format is selected, then all SN display formats dhestabove can be stored as
a two or four separate bytes converted to BCD format, whrsteafid last four bits of 8 bit byte
contains a value from 0 to 9. All consecutive serial number chasaterconverted 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 fralue0 to 9999 and is
displayed as the 4 digit serial number.

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
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<--- 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 O0x11 (hex)

1234 -0123 -> 0x01 0x23 (hex)
Display Format: 123456768 - size in FLASH - 4 bytes
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)
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8.2.2.3 ASCII| format

When Ascii format is selected, then all SN display formatsrde=d above can be stored as
a four or eight separate bytes converted to Ascii charactécrSecutive 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

<-meme- Hex format ------ > <— Ascii format —>
32 30 30 33303132 33 20030123 (Size - 8 bytes)
Display Format: YYMM-1234 - size in FLASH - 8 bytes
SN 03030123 will be saved as
YYMM - 0303 -> 0x30 0x33 0x30 0x33 (bytes)
or ‘0 '3 0 3
1234 -0123 -> 0x30 0x31 0x32 0x33 (bytes)

Or IOI (1! £2I ‘3I
In flash memory this number can be seen as

<omeee 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 ‘0 ‘5% ‘1 ‘1
1234 -0123 > 0x30 0x31 0x32 0x33 (bytes)
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or ‘o 1 20 3
In flash memory this number can be seen as

G 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 IOI (1! £2I ‘3I
In flash memory this number can be seen as

Cemmmmee- Hex format ---------- > <— Ascii format —>
30 34 32 3134 30 313233 042140123 (Size - 9 bytes)
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

S 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

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
70



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

Display Format: Customor from the file - size in FLASH - defined size in bytes
Taken from the file or entered manually Ascii string will be saved in the flasionye
When theAscii format is selected, then the Ascii string is saved in mefiagryis”.

All Ascii characters can be useBlor example the entered following string
02WX24S234
will be saved in memory as
30325758323453323334 > “02WX24S234"
When theHEX format is selected, then the string is converted to HEX format (only hex
characters are accepted -0, 1, 2,3,4,5,6,7,8,9,A,B,C,D, E, F.
All two character pairs are converted to hex format and saved in memory.
For example the entered following string
02A3B109E12F
will be saved in memory as
HEX(MSB first) ->02 A3 B1 09 E1 2F
or HEX(LSB first) ->2F E1 09 Bl A302

Location in the target device’s flash memory, where described dlytee are saved, is
specify in théeMemory Location - SN Start Address in Memorifield of the serialization dialogue
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 charactemnig sn@mory location used by
code file, then the following error message will be displayed:

Figure 8.2.1-1
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8.2.3 Model, Group, Revision

Custom text or data (hex), saved in target device’s flash mamastring or data, up to 32
characters (bytes) long, in Ascii or hex format. It can contaynt@xt or data, but this feature is
intentionally created to allow the hardware model, revision and gmhbp saved. Typically the
object code does not contains 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 8.2-1). When enabled, the size of desiraxt thath must be specified in the
field ‘Size in Bytes Size value can be argvennumber between 2 and 32. The location of the
text/data in the flash memory can be specified in the Tatltt Address in Memory’ Similarly to
the location of the serial number, the specified address measebeand must be specified in the
empty memory space, unused by program code or data block. Otherweseptimeessage will be
displayed.

The text to be saved in the flash memory can be entered in thieedytes can be entered
as an Ascii, ifAscii option is selected, or in hex bytes, if tHex option is selected. When the
Ascii/Hexselector is modified, then the contents data is displayed acastAiag or as a hex bytes
data.

8.2.4 Device Serialization box

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

Figure 8-2
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The Next Model-Group_Revisiorand‘Next SN edit lines can contain any SN and text.
When the device is programmed the next model text is taken froMdbel/Group/Revision Text
of the Serialization dialogue screen. The next SN is genenattechatically, according to the setup
in the Serialization. This means that any data entered inCtbeice 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)bgaread at any time by pressing
READ SNbutton located in th®evice Serialization’group (see figure 8-2).

8.2.5 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 selectingetdABLE in theBarCode Scannegroup
then can enter scanned data directly td'ext 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. FrorfiTiteninator Character” selector is possible
to get other termination character theR if required.

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.
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8.3 Serialization Report Dialogue Screen

Serialization Report Dialogue Screen reports the results sktidization procedure. The report
contains the detailed information of the two highest serial nuntogrammed units, quantity of
programmed units along with the new created serial numbers, unrd@ligceprogrammed units),
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
displayed on the white report box (see Figure 8.3-1). Serial numbers are cutateati@ally via
software by incrementing the highest SN taken from the senmber files. If from any reason the
highest serial number is wrong it can be removed from the dathpgsessing théelete SN’
button. Note that the delete operation is not reversible.

Figure 8.3-1 Serialization Report Dialogue screen
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8.4 SN data file

The FlashPro430 software allows to download the serial number froontdsfined data
file. When the data file is used then in the serialization dialegreen th&erial Number Format
-> From File should be selected.

The SN data file can contains list of serial numbers. Formiea$erial numbers can be
specified in the serialization dialogue screen (Figure 8.2) @s&dHEX. The SN data file can be
created in any DOS editor like Notepad.exe. In this file any ge@fged after semicolon (;) will
be ignored and can be used as a comment only. Data file should contaiesdrel serial number
list. Following list of commands started fragfrcan be specified in the header:

#SN_LIST
Data file contains Serial number list.

#SN_SIZE number ;optional
Overwrite size of the custom defined serial number size (see Figure &2)#5N_SIZE
is not specified, then the data specified in the serialization dialogue screed.is us

#SN_HEX MSB ;optional
Select the HEX MSB first format regardless setup in the serializatidbogdie screen.
#SN_HEX_LSB ;optional

Select the HEX LSB first format regardless setup in the serializat&bogdie screen.

When the format is specified as the hex formggN_HEX_MSBor #SN_HEX_LSB) then string can
contains gaps between numbers or Ox on the front. All gaps will evesUp to 256 characters
(gaps excluded) can be specified for one number. All characterbmlaogtated in one line for the
same SN.
Example:
The hex number434BC5696AD10ACFO
can be specified as
A434BC5696AD10AC
or
0xA434BC5696AD10AC
or
A434 BC56 96AD 10AC
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or
A4 34 BC 56 96 AD 10 AC FO

#SN_ASCII ;optional
Select an ASCII format regardless setup in the serialization dialogenscr

#SN_PREFIX string ;optional
#SN_SUFFIX string ;optional

Serial number can contains up to 32 characters. If part of charamte¢he same in specified
serial number list, then the repeatable part can be specifitideirsN_PREFIX, or
SN_SUFFIX, and only modified part of serial numbers can be listathl ®&mber is
combined as a string starting from prefix, modified part and endthguffix.. For example
if the following serial number should be created

AB2007X-0001-BMR
AB2007X-0002-BMR
AB2007X-0003-BMR

can the SN be specified as follows

#SN_PREFIX AB2007X-
#SN_SUFFIX -BMR

and list of following serial numbers

0001
0002
0003

Prefix and /or suffix numbers can be modified in the list if required, eg.

#SN_PREFIX AB2007X-

#SN_SUFFIX -BMR

0001

0002

0003

#SN_PREFIX  AB2007V-
0001

0002

0003
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that defined following serial numbers

AB2007X-0001-BMR
AB2007X-0002-BMR
AB2007X-0003-BMR
AB2007V-0001-BMR
AB2007V-0002-BMR
AB2007V-0003-BMR

Example of the Serial Number list ( 5 lines only in this example)

;. Serial Number List
: SN format - Ascii

#IEEE_SN_LIST
#SN_SIZE 12

WX5E2007001P
WX5E2007002P
WX5E2007003P
WX5E2007004P
WX5E2007005P

The same Serial Number list with specified prefix /suffix

; Serial Number List
: SN format - Ascii

#IEEE_SN_LIST

#SN_SIZE 12

#SN_PREFIX  WX5E2007 ;any Ascii character
#SN_SUFFIX P

001
002
003
004
005
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When the SN data file is prepared, then at the first the data leaskduld be opened(see
Figure 8.2). When the desir&erial Number Formatis selected, then using tisN/IEEE file
button located in the main dialogue screen (Figure 4.1) the desirdideSMould be opened.
Selected file is converted to final format and all listechbaumbers are verified with the data base
file if there was note used before. If the specified SN haveumhbefore, then these numbers are
removed from the SN list. When the SN file is read and verifiegh) the pending SN list is
displayed in the screen (Figure 8.4-1) with following information displayed on the top dtthe |

* number of the SN found in data base and removed from the pending list

* number of the Serial Numbers with incorrect size and removed from the pending list

* number of the accepted SN

Figure 9.1

When thé'Paste to Notepad’button is pressed, then the pending Serial Number list can be saved
in format ready to be used as a valid SN data file if required.
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9. Check Sum Options

Programming software has two groups of check sum (CS) calcul@iefirst group is used
for internal programming verification and the second group candzefasfirmware verification
in application software.

The CS used for internal verification is calculating CS onlgpacified words in the code
file regardless of the flash memory size, location etc. TBiguseful only inside the programmer,
because programmer has all information about programmed and emptipbgteon. This method
is also useful if only part of the code is programmed in the flaplpend option). All not
programmed words in the programming process are ignored, even if th@seare not empty in
the flash.

The check sum used for internal programming verification is disglaythe Check Sum
Group (Figure 9.1) ( see the Main Dialog screen - Figure 4.1)

Figure 9.1

In the source line is displayed the arithmetic sum of the code contents with adtEtd
of the serialization, model etc. if selected. Arithmetic sancdlculated as the sum of 16-bits
unsigned words - result is 32 bits unsigned. Only programmed wordskarefor calculation. All
other not used words are ignored. All bytes are converted to 16-bitsasda®ws (for simplicity -
format casting is not present in this example):

word = data[ address ] + ( data] address+1 ]<<8)
where address is even and incremented by 2.
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In the memory line is displayed the CS result taken from telk fl'emory, calculated in the
same way as the CS taken from the source. Only words definedouttoe are taken from the flash
memory for calculation.

Second group of the CS is custom defined Check Sum that can be usethaydifor code
verification in the flash. Up to four CS block can be specified ande€dts can be saved in the
flash for verification. Size of each CS block and CS result locat flash are defined by the user.
The Check Sum Options dialog (figure 9-2) is selected from following pull down menu:

Setup -> Check Sum Options

Figure 9.2
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Start Address should be even, and the Stop Address should be odd. CS ressdtiadtie flash
should be even. Make sure that the CS result is saved out of the €Sgace. Otherwise the CS
result will modify the contents of the CS inside the specifiedklCS result after the second
calculation would not be the same and CS result would be useless.

When theCS Result Saveption is not selected then the CS of the selected block is
calculated and CS result displayed in the report window only (Figure 9.3) This oatidre used
for CS code verification defined as the code form Start to End Askegth OXFF data in the not
specified code location.

Figure 9.3

Type of the CS can be selected from the following list (Figure 9.4)

Figure 9.4
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Initial value for CS calculation can be selected as zero, BFOrr as the Start Address from
pull down menu (Figure 9.5).

Figure 9.5

CS result can be uséd Isor can benverted (Figure 9.6).

Figure 9.6

Data size (byte or 16 bits word) used for calculation and CS mazalts displayed in the
dialog screen aBata IN word size and CS Result siz¢Figure 9.2). Polynomial contents (if
required) can be specified in the POLY edit line in HEX format ( eg. 0x1234 ).

9.1 Check Sum types
Following Check Sum types are implemented (Figure 9.4)
Arithmetic Sum (8b / 16b)

Check Sum is calculated as modulo 16-bits sum of all bytes (unsigmedjtart to the End
Addresses as follows
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CS = CS_initial_value;
for (addr = StartAddress; addr <= EndAddress; add r++)

{
CS = CS + (unsigned int) data[addr];

}
CS = OxFFFF & CS;

if( cs_inverted )
CS = OXFFFF * CS;

Arithmetic Sum (8b / 32b)
Check Sum s calculated as modulo 32-bits sum of all bytes (unsfgom@dptart to the End
Addresses as follows

CS = CS_initial_value;
for (addr = StartAddress; addr <= EndAddress; add r++)

{
CS = CS + (unsigned long) data[addr];

}
CS = OXFFFFFFFF & CS;

if( cs_inverted )
CS = OXFFFFFFFF ~ CS;

Arithmetic Sum (16b / 16b)
Check Sum is calculated as modulo 16-bits sum of all 2-byte wordgried¥ from Start
to the End Addresses as follows

CS = CS_initial_value;
for (addr = StartAddress; addr <= EndAddress; add r=addr+2)

{
CS = CS + (unsigned int)data[addr] + (unsigned int )data[addr+1];

}
CS = OxFFFF & CS;

if( cs_inverted )
CS = OXFFFF ~ CS;

Arithmetic Sum (16b / 32b)
Check Sum is calculated as modulo 32-bits sum of all 2-byte wordgfed$ifrom Start
to the End Addresses as follows
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CS = CS_initial_value;

for (addr = StartAddress; addr <= EndAddress; add r=addr+2)

{

CS = CS+(unsigned long)data[addr] + (unsigned long )data[addr+1];
}

CS = OxFFFFFFFF & CS;
if( cs_inverted )
CS = OXFFFFFFFF ~ CS;

CRC16 (Poly 0x11201) -(8b/16b) (Named#&CCCITT)
and

CRC16 defined polynomial -(8b/16b)

Check Sum is calculated as CRC16 from each bytes fromdStaettEnd Addresses as
follows

CS = CS_initial_value;

for (addr = StartAddress; addr <= EndAddress; add r++)
{

CS = CS_CRC16_8to16( (long)data[addr], CS);
}

CS = OXFFFF & CS;
if( cs_inverted )
CS = OxFFFF ~ CS;

where

unsigned long CS_CRC16_8to16( long data, unsigned lo ng crc)
{

unsigned long tmp;
tmp = OxFF & ((crc >> 8) " data );
crc = (crc << 8) ~ crc_tab32[tmp];
return( OXFFFF & crc );
}

The CRC table is generated first as follows:

CS_init_crcl6_tab( 0x1021); for CRC CCITT
CS_init_crcl16_tab( CRC_def POLY ); for CRC16 defin ed polynomial

where
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void CS_init_crc16_tab( unsigned short poly )
{

inti, j;

unsigned short crc, c;

for (i=0; i<256; i++)
{
crc =0;
¢ = ((unsigned short) i) << 8;

for (j=0; j<8; j++)
{
if ((crc ™ c) & 0x8000)
crc = (crc << 1) ~ poly;

else
crc= crc<<l,
c=c<<1;
}
crc_tab32[i] = (unsigned long)(OxFFFF & crc );

}
}

CRC32 (Poly 0x04C11DB7) -(8b/32b) (NanasdEEE 802-3)
and

CRC32 defined polynomial - (8b/32b)

Check Sum is calculated as CRC32 from each bytes fromtStdré¢ End Addresses as
follows

CS = CS_initial_value;

for (addr = StartAddress; addr <= EndAddress; add r++)
{

CS = CS_CRC32_8to32( (long)data[addr], CS);
}

CS = OXFFFFFFFF & CS;
if( cs_inverted)
CS = OXFFFFFFFF ~ CS;

where
unsigned long CS_CRC32_8to32( long data, unsigned lo ng crc)
{
return( ((crc >> 8) & OxO0FFFFFF) ~ crc_tab32[0xF F & (crc ~ data )] );
}
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The CRC table is generated first as follows:
CS_init_crc32_tab( 0x04C11DB7 ) for IEEE 802-3

a polynomial of
X32 +X26 + X23 + X22 + x16 + x12 + X11 + X100+ X8+ X7 + x5+ x4+ x2+x + 1

and
CS_init_crc32_tab( CRC_def POLY) for CRC32 defined polynomial

where

void CS_init_crc32_tab( unsigned long poly_in)
{

intn, k;

unsigned long c, poly;

poly = OL;

for (n =0; n < 32; n++)

{
poly <<=1,
poly |= 1L & poly_in;
poly in>>=1;

}

for (n = 0; n < 256; n++)

{
¢ = (unsigned long )n;
for (k = 0; k < 8; k++)

c=c&l1l?poly*(c>>1):c>>1;

crc_tab32[n] =c;

}

}
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10. BSL Password and Access

The MSP430 bootstrap loader (BSL) enables users to communicatbevittsP430 even
if the JTAG security fuse is blown. Access to the MSP430 memory via BSL seasfarotected
against unauthorized access by a user-defined password. The BShrgagssif consist 32 bytes
on location OXFFEO to OxFFFF. This flash memory location is also used by the intectgt If
all interrupt location available in the MSP430 are used and spetifetthe BSL password is used
in fully and unauthorized access probability to the MSP430 is very low. Bubirohapplication
only part of the interrupt vector is defined. After mass eraseapecified password data will be
OxFF and probability of the unauthorized access to the MSP430 becomesighaehlt is strongly
recommended to initialize unspecified data in the interrupt véstdecrease probability of the
unauthorized access to the MSP430.

Figure 10.1
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The BSL Password and Accestialogue (figure 10.1) allows to edit the undefined data
located in the flash memory in location OXFFEO to OXFFFF. B8le Passwordyroup all unused
data can be specified. An access to particular flash locatitisaisled (grey field on the screen) if
specified
data is defined in the code file. All unused in the code file locatiomgeba OXFFEO and OXFFFF
are enabled (white) and can be edited.

Note: The code contents always has a higher priority then an edited BSiadateord. If the new
code file is used and the same location is used in the code file eadmitified in thBSL
Passwordlialogue screen, then the data specified irBB& Passwordlialogue will be ignored.

The Create Password Fileutton allows to create BSL password file, then can be used in
the future to unlock an access to programmed MSP430 devices.

The newest MSP430 microcontrollers with the BSL version 2.0 and higher have enhanced
security features. These features are controlled by the Flesiwvdal located below the interrupt
vector e.g OxXFFDE for the MSP430 and OxFFBE for the extended MSP430Xhis word
contains:

0x0000: The flash memory will not be erased if an incorrect BSlwmads has been
received by the target. It is the same features like M&R430 with an older
BSL version.

OxAA55: The BSL is disabled. This means that the BSL communitaan not be
established.

All other values: If an incorrect password is transmitted thewtue flash memory will be

erased automatically, to protect unauthorized access to the MSP488. devi

Desired option can be selected in BfeL Enhanced Securitygroup of theBSL Password and
Accesdialogue. Option can be used only when the BSL version is 2.0 or higher.
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11. DCO calibration

If an application software uses the DCO as a main clock in B&43d0Fxx microcontroller,
then an execution time is related to the DCO frequency. When the DCO idilm@ited, then the
DCO frequency variation from unit to unit can be +/-30% or more. See TI's datdaheetails.
In the F2xx family the DCO frequencies have been calibrated in grodyrocess and calibration
data saved in the Info Memory for the DCO frequencies 1MHz, 8MHz, 12afid 16 MHz. When
the DCO calibrated data are used in the application softwarethd&CO frequency tolerance is
better then 1% from the nominal frequency.

FlashPro430 software allows to calibrate up to eight DCO freqegeimcihe MSP430F1xx,
F2xx or F4xx to any value in the DCO range and saved calibrat€ dd@stants in the default
INFO Memory locations
Ox10FO0 to Ox10FF or user
defined memory location
when the Defined DCO
data addresss selected. .
The DCO Frequency
Calibrationdialogue screen
(Figure 11.1) can be
selected from pull down
menu Setup->DCO
calibration.

When the selected
DCO calibration data is
enabled, then in the edited
field should be specified the
DCO frequency (in MHz)
in the range 0.10 MHz up to
16 MHz. When the F1xx or
F4xx MCU is used, then the
maximum frequency can
not be higher then 8 MHz.

See data sheets for details. Figure 11.1
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When the F2xx is detected, then the DCO calibration data listédef@CO 1 to 4 are hardcoded
(as itis calibrated by TI) to frequencies 1, 8, 12 and 16 MHzhd&fr@CO frequencies are required,
then the DCO 5 to 8 field can be used. The DCO frequency can betlibvith an internal
reference resistor (as default) or with an external resfstoe box"DCO external resistor Rosc”
is selected.. The second option is available in the MSP430F1xx family.

The DCO frequencies are calibrated with tolerance 1% whefutoprogramor DCO
Calibration button is pressed. Results is saved in the INFO memory.

Note: The DCO frequency is calibrated for the Vcc used during the calibrptmeedure.

The DCO calibration data can be verified using the tool from pull doamuTools-> DCO

Figure 11.2

Frequency Tesisee figure 11.2).

In the dialogue screen is possible to
select the desired DCO calibration
data and check the DCO frequency
for selected DCO data from Info

Memory. Current contents of the

DCO registers (extracted from DCO

calibrated Data) are displayed in the
DCO registers fields.

The calibrated DCO
frequency can be tested with Vcc
from 2.2V to 3.6 V if target device
is supplied from programming
adapter, or for any Vcc if target
device is supplied from an external
Vcc.

When theDefined data - for
test onlyis selected, then user can
specify any DCO data manually and
check the DCO frequency for a
desired data.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25

90



12. Script File - defined programming sequence

Programming sequence can be customized when is using a scriptmif file prepared as
a text file (using any editor likeotepad)can contains customized programming sequences in any
order. Generally, all buttons available on the main dialogue scredreassed in the script file. All
other options available on others screens like memory optiondjzseita type etc. can not be
modified from the script file directly, but can be reloaded in fufiing configuration file. From the
script file any configuration files can be called at any tihmgt allows to modify programmer
configuration. This method can simplify programming process usirgj fitziand allows to use full
options available in the programmer. Programming sequence conditiobg ¢aken from user
defined procedures attached as an independent DLL if required.

Programmer has two entry for taking the sequence from the script file

1. By pressing the Script File button in the Main dialog
2. By using the -rf with the executable file

12.1 Script button

The'Script’ button is the dynamically programmable device action
button that allows to take a desired action taken from the $iéeipthe
Scriptbutton has a nantecript File - none(Figure 12-1) if the script file
is not defined oBcript: with used file name when the script file is active
(Figure 12-2). When thecriptbutton is pressed and the current script file
is not active, then th®pen Filedialog is displayed and the desired script
file should be selected. When t8eript file button is not empty and the
new script file if required, then the new file can be selected from the pul
down menu File-> Open Script File

Figure 12-1

Figure 12-2
The Script button is very useful for implementing a short
programming sequence not present directly inDbeice Actiongroup buttons Below is an easy
script file used for downloading two independent codes to target devVicst eode used for
hardware test if possible, and when hardware is ok, then the seconsd dodmioaded as the final
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code to target device. The same sequence can be used with other butteaguence should be
always repeated, that of course is not convenient.

Using the notepad editor create the script file and save isabedile“test.sf” or any other file
name. See this chapter below for all available instructions that can be used iiptHéescr

; easy script file;

LOADCFGFILE C:\Program Files\Elprotronic\MSP430\US B FlashPro430\test.cfg
LOADCODEFILE C:\Program Files\Elprotronic\MSP430\U SB FlashPro430\test.cfg
AUTOPROGRAM

; how the hardware is tested according to downloade d firmware

MESSAGEBOX YESNO
"Press YES when the test finished successfully."
"Press NO when the test failed."

IF BUTTONNO GOTO finish

LOADCFGFILE C:\Program Files\Elprotronic\MSP430\US B FlashPro430\final.cfg
LOADCODEFILE C:\Program Files\Elprotronic\MSP430\U SB FlashPro430\final.cfg
AUTOPROGRAM

>finish

END

When the script file above is used then the first configuratioaridtithe fist code file is downloaded
and Autoprogram function is executed. When finished then the MCU firenstarted (make sure
that the first configuration allows to start the code when the Aogoam is finished). Final code
is downloaded when the test has been finished successfully.

Before running the script file the configuration files nantest.cfg and final.cfg required
in the project should be created using the GUI software first. thata@wonnect target devices to
programming adapter, select desired configuration and save the catifigdile astest.cfgand
create final configuration file in similar way.
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12.2 Script file option

Programming sequence can be customized when using the -rf widxeleatable file
(described in théProject and Configuration Load/Savethapter) .

When the executable file USB-MSP430-Prg.exe is called with a script pathasguanent e.g.
USB-MSP430-Prg.exe -rf C:\Program Files\Elprotronic\USB FlashPro430\sqt.txt

or when the icon with the USB-MSP430-Prg.exe and script file patkeisuted then programmer
starts automatically programming sequences according to procgokoied in the script file.
Access to other buttons are blocked. When script file sequeniteisised then program is
terminated. There is not option to modify the running sequence whenssrusnce is used. This
option is useful in production, because nobody can modify sequence that haspaesddior the
production purpose.

12.3 Script commands

LIMITATIONS:

1. Up to 1000 script lines commands can be usedty¥lmpes and lines with comments only are ignored aot
counted.

2. Up to 50 CALL'’s deep stack is used (CALL in CAILCALL......).

SYNTAX:
white spaces before instructions, labels etc aver&p.
; comment - all contents after semicolon are igdore
NOTE: Comment can not be used in the lines where taenéime is specified.
>label - character ‘>" without spaces must be pldoefre label name.
NOTE: After label can not be specified any command enxgme line. Line can contain label only.

LIST OF INSTRUCTIONS:

MESSAGE - message declaration ,that can be saved to fitgifired
“message - line -1 “ - Text.
“message - line -2 “ - Each line contents ngslocated between characters “ "
“max up to 50 lines “ - Number of content Bneup to 50 lines.

SAVEMSG filename - save message created in MESSAGE to specified file
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APPENDMSG filename
SAVEREPORT filename

APPENDREPORT filename

GUIMSGBOX ENABLE
GUIMSGBOX DISABLE
IFGUIMSGBOXPRESS

IFGUIMSGBOXPRESS

CANCEL

- append message created in MESSAGE to specified f
- save message from the GUI report window to saetfile
- append message from the GUI report window teifipd file

- display the message boxes (warning, errors e¢@ted by GUI enabled

- display the message boxes (warning, errors e¢ated by GUI disabled

- apply button OK / YES when the message box coebyeGUI is
generated, but disabled to be displayed.

- apply button CANCEL / NO when the message be&atad by GUI is
generated, but disabled to be displayed.

MESSAGEBOX type FCTEXT - pop-up message box with buttons.

MESSAGEBOX type
“message - line -1
“message - line -2 “
“max up to 50 lines “

Message box type list
OK
OKCANCEL
YESNO
YESNOCANCEL

GOTO label
CALL label
RETURN

IF condition GOTO label
IF condition CALL label
condition list:
BUTTONOK
BUTTONYES
BUTTONNO
BUTTONCANCEL
DONE
FAILED
CONTROL = number

FCONTROL type argument
PAUSE number

- message taken from the FCONTROL function (UsBtt)

- pop-up message box with buttons.
- Text displayed in megshox.
- Each line contents ngslocated between characters “ "
- Number of content Bneup to 50 lines.

- One button OK
- Two buttons OK , CANCEL
- Two buttons YES, NO
- Three buttons YES, NO, CANCEL

- CALL procedure.
- return from CALL.

- if buttonOK pressed in the message box.

- if button YES pressed in the message box.

- if buttonNO pressed in the message box.

- if buttonCANCEL pressed in the message box.

- if selected process e JUTOPROGRAM , Read Fileetc. finished successfully.
- if selected process e JUTOPROGRAM , Read Fileetc. failed.

- if status from the FCONTROL function = NUMBER

- call the external function from FxControl DLL
- pause in miliseconds - 1 to 100000 range (1n9Mds).
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OPENDLLFILE filename - FxControl DLL file - Full path and DLL File name.
LOADCFGFILE filename - Configuration file - Full path and File name.
LOADCODEFILE filename - Code file - Full path and File name.
LOADPASSWEFILE filename - Password file - Full path and File name.

LOADSNFILE filename - File with Serial Number list - Full path and é-hame.
VCCOFF - Turn OFF Vcc from programming adapter to targatice.
VCCON - Turn ON Vcc from programming adapter to targetice.

Note: Vcc from FPA must be enabled first using configiorafile.
RESET -equivalent to pressed button RESET on the maioglie screen.
AUTOPROGRAM -equivalent to pressed button AUTOPROGRAM on ttaénndialogue screen.
VERIFYFUSE -equivalent to pressed button VERIFY SEC. FUSEhenmain dialogue screen.
VERIFYPASSWORD  -equivalent to pressed button VERIFY PASSWORD aenrtfain dialogue screen.
ERASEFLASH -equivalent to pressed button ERASE FLASH on thenrdelogue screen.
BLANKCHECK -equivalent to pressed button BLANK CHECK on themdialogue screen.
WRITEFLASH -equivalent to pressed button WRITE FLASH on thénnaialogue screen.
VERIFYFLASH -equivalent to pressed button VERIFY FLASH on theimdialogue screen.
READFLASH -equivalent to pressed button READ/COPY on the ralogue screen.
READSN -equivalent to pressed button READ SN on the maitodue screen.
BLOWFUSE -equivalent to pressed button BLOW FUSE on the rd&fogue screen.

Note: If the BLOWFUSE command is used then the blow security fuse wilblocessed even if the
“Blow Security Fuse enableoption is disabled. That allows to use commAirOPROGRAM
with disabled blow security fuse option and onéhe call the functioBLOWFUSE (if required)
without modifying the configuration setup.

TRACEOFF - trace OFF.

TRACEON - trace ON and saved in the “Trace-Scr.txt” filecurrent working directory.
Option useful for debugging. Trace file containgusnce of all executed commands from script fildeérun
time. On the left side of all lines the currentlinumbers correspondent to the line number indhptdile
are printed. Line numbers are counted without eripés and without lines contains comments only.

END - end of script program.

Programming sequence conditions can be taken from user defined procaithcbed as an
independent DLL and called in the script as a function.

FCONTROL type argument - call the external function from FxControl DLL

Function should be created using Visual C++ and attached to FlashPra#&®ediVhen the DLL

is created then the full path and name of the used DLL should be specified in the sctiptig
script file the name of the desired DLL can be specified orfding¢imes. This means that more then
one DLL can be used in the programming sequence, but only one DLL at the time hé/hewt
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DLL file is open, then the old DLL file is closed at the same ti@me function is used in the user
defined DLL

_int32 F_Control(_int32 type,_int32 argumentchar * message );

Parameters type and argument are specified in the scrptarfil are transferred from the
programming software to DLL. Status from F_Control and message arereshdfern DLL to
programming software.

Programming software package contains the source code of thefussdt B¢.L. Package has been
prepared using MS Visual C++.net package. Source code is located in directory

C:\Program Files\Elprotronic\FxControl-DLL

User defined function should be inserted in empty place inside xBenfol.cpp file and
recompiled. Recompiled file FxControl.dll ready to be used will be located in director

C:\Program Files\Elprotronic\FxControl-DLL\release

DLL file can be renamed to any file name and name and specified in the script Gtemnaand
OPENDLLFILE filename

Below is an easy script file contents that allows to create following sequence

1. Vcc supplied to target device is turn-OFF and first messageitfokuttons OK/CANCEL
is displayed. Programmer is waiting until button OK or CANCEL is pressed.

2. When confirmed, then first configuration filest-A.cfg is downloaded to programmer.
Configuration filetest-A.cfg should be prepared first using programming software with
desired configuration, selected desired code file etc. Prograsmaoerfiguration should be
saved usingSave setup us .."option.

3. When test code is downloaded and processor started (if enatitsi-Mcfg file) then
message box is displayed and software is waiting until buttor/ XESIs press. Meantime
manual target’s device test can be done. If test is positivehthtm OK should be pressed.
Or button NO if test failed.

4, When button OK has been pressed then programmer dowfitwddsde.cfgconfiguration
file to programmer. Current configuration can activate sertadizaf required, reload final
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code to be downloaded etc. When the new configuration is reloaded riakrcdde is
downloaded to target device, serialization is created etc.

5. On the end programmer returns to beginning and waiting for thearget device to be
connected.

>START
VCCOFF
MESSAGEBOX OKCANCEL
"VCC if OFF now. Connect the test board."
"When ready press the button:"

"OK - to test the board"
"CANCEL - to exit from program"

IF BUTTONCANCEL GOTO finish

LOADCFGFILE C:\Elprotronic\Project\Cpp-Net\USB- MSP430Prg\test-A.cfg
MESSAGEBOX OK

"Press OK to download the test program."

AUTOPROGRAM

MESSAGEBOX YESNO
"Press YES when the test finished successfully."
"Press NO when the test failed.”

IF BUTTONNO GOTO START

LOADCFGFILE C:\Elprotronic\Project\Cpp-Net\USB- MSP430Prg\finalcode.cfg
AUTOPROGRAM
GOTO START

>finish
END

Script below allows to start programmer, download configuration diieen the code file and
program target device. When finished, then report (failed or pass)es into the file. File contents
can be serviced by the external program. The GUI popup messages are disabled.

Script file - demo program
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; Program MCU and exit. Save report in the file

GUIMSGBOX DISABLE ;select Disable or Enable - remove or add comment ;'
; GUIMSGBOX ENABLE

IFGUIMSGBOXPRESS CANCEL ;press CANCEL if GUI box is generated,
;but disabled to be displayed,

; ifGuiMsgBoxPress cancel ;This is OK also. Comma nds are not case
;sensitive

LOADCFGFILE test-script.cfg  ;recommended ful | path and name

IF FAILED GOTO fileerror

LOADCODEFILE test_1k.txt ;recommended ful | path and name
IF FAILED GOTO fileerror

AUTOPROGRAM

IF DONE CALL testOK
IF FAILED CALL testFailed

;extra message taken from report window added to fi le
;Can be saved on the same file or other file
APPENDREPORT tmp_file.txt ;recommended full p ath and name
GOTO finish

>testOK
MESSAGE
"1 Test OK" ;min 1 line, max 50 lines
"2-nd line" ; -optional
GOTO saveMsg

>testFailed
MESSAGE
"0 Test Failed" ;min 1 line, max 50 lines
"2-nd line" ; -optional
"etc " ; -optional
>saveMsg
SAVEMSG tmp_file.txt ;recommended - full path and name
RETURN

>fileerror
MESSAGE
"Config or Code file open error." ;min 1 lin e, max 50 lines
"Program terminated."
SAVEMSG tmp_file.txt ;recommended - full path and name
;end exit
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>finish
END

Below is the next script file examples uses DLL file thbbws to control testing process via
function written in the DLL. Functionality is the same as in ttengple above, but instead manually
confirmation of the test result the result is taken automatittath the DLL function. Two functions
has bee used for this purpouse
FCONTROL - calls external user defined function in the DLL

IF CONTROL =0 GOTO START - test status from thecoNnTROaNd if result is O (FALSE) then
procedure returns to start.
Required DLL file should be created first.

OPENDLLFILE C:\Program Files\Elprotronic\FxContro [-DLL\release\FxControl.dlI
>START
VCCOFF
MESSAGEBOX OKCANCEL
"VCC if OFF now. Connect the test board."
"When ready press the button:"

"OK -to test the board"
"CANCEL - to exit from program"

IF BUTTONCANCEL GOTO finish

LOADCFGFILE C:\Elprotronic\Project\Cpp-Net\USB- MSP430Prg\test-A.cfg
MESSAGEBOX OK

"Press OK to download the test program."

AUTOPROGRAM
FCONTROL 10 ;type 1, argument O, but can be any
IF CONTROL = 0 GOTO START ;when false (0), retu rn to start
IF BUTTONNO GOTO START
LOADCFGFILE C:\Elprotronic\Project\Cpp-Net\USB- MSP430Prg\finalcode.cfg
AUTOPROGRAM
GOTO START
>finish
END
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13. Project and Configuration Load / Save

Programming software can save configuration settings in the coatiign files or save the
whole project configuration with used code contents and save it in thgettproject file . This
allows the user to create several configuration or projectdiis, for a particular task, and thus
eliminates the need to manually change settings every timiéeeedt configuration is desired.
Furthermore, the config.ini file contains the most recently usttthgs and those settings will be
used as default whenever the software is started.

13.1 Load/ Save Setup

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

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

13.2 Load/ Save Project

The Project option (Save/Load) contains more then the programmenugatiog only, but
can also the code and the BSL password used in the project. Contbatgrojéct file is encrypted,
S0 it is not possible to read the contents of the used code downloadeget device. When the
project is opened then the same decryption key must be used assedas the encryption process,
otherwise decryption will not succeed. Encryption key depends frorast type of software
(FlashPro430, GangPro430, etc.) used password or destination’s PC “leafuhgarprint”
number. So - the project file created with the FlashPro430 software d¢annsed with the FET-
Pro430 or GangPro430 and vice-verse. Each project file should be oraae same type of
software. Project file is CRC protected and CRC check is performed when tisdddeed .

Project can be unprotected or protected with the destination PC ‘drardivgerprint”
number or password protected. This allows to create the projecathla¢ used only on the specific
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PC when the project is encrypted with the destination PC “hardingegprint” number (useful in
production) or create the project that can be used only when the correct passswbeddad every
time when the project is open. Project can be unlocked or locked witlstafhblocked buttons and
pull down menu items. When the project is locked, then only major button&utk@rogramor
Verify are active - and only a few pull-down menu items are accessible. All opgtadralows to
read the code contents are blocked.

When the new project is create then it is recommended td Hedddew Setugrom pull
down menu and set the default option of all parameters and names tisegrnogrammer. As the
next - the desired processor, code file, password file if reqaimddall desired option (see all
available options described in this manual) should be selected. Wdoriig, it should be verified
if programmers works as expected. When all works, then thentwsetup can be saved as the
project file. Select th&ave Project as.from File pull down menu. Following dialogue will be
displayed (Figure 13.2-1) that allows to select desired project option

Figure 13.2-1
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Following options can be selected:
Project protection:
Any PC - not protected
When this option is selected then project is not protected and can be opeargy
PC without restrictions.

Any PC - Password protected
When this option is selected then project can be opened when the password i
correct. The desired password should be entered in two edit linewoR&asscase
sensitive and takes up to 16 characters - space including.

Selected PC - Hardware Fingerprint
When this option is selected then project can be opened only on oreddeSi
where thd>C’s “hardware fingerprint” number taken from the destination PC is the
same as the number used when the project has been created. Thisasadal in
production because project can be opened automatically without passwbael on t
desired PC. The same project file cannot work on other computers théhmoject
is created for particular PC, then 8€ “hardware fingerprint” number should be
taken from the desired PC and entered in the edit line in dialogrengfigure 13.2-
1). This number has hardcoded format and contains eight hex charadtedsstit
between % and %' character eg.

6FA4-E397

Notice, that the project created with the desiR&is “hardware fingerprint”
number will not work on the PC where the project has been crdaeduse
“hardware fingerprint” numbers on the destination PC and the PC used for creating
a projet are not the same. It is possible to create the pnojer¢hePC’s “hardware
fingerprint” number taken from his own PC, create a project and check if work as
expected. When all is OK, then project should be saved again withsihedfRC’s
“hardware fingerprint” number.

PC’s “Hardware fingerprint” number used with the project can be read by selecting
the“PC Hardware fingerprint number” option from pull down menu

About/Help -> PC Hardware fingerprint number
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Following message box is displayed when the option abogketed (figure 13.2-2)

Figure 13.2-2

Locking option:
Locked Project

1. When not selected, then project is not locked. All contents can be modified and all
buttons are accessible.

2. When selected then project is locked. AlImost all buttons are diggitalgeld) and
almost all items in the pull down menu are disabled.
When the project is locked, then it is possible to select - perrtipheck project,
or select an option that it is possible to unlock the project undewpaksThe
unlock password can be not the same as the password used for opening the projec

Locked Read options
When selected then the code viewers and READ button are blocked aridwst al
to read the code contents downloaded to target device. If the security fuse is blown
after programming the target device, then code cannot be seen Isyathe
downloading code to target devices.

Unlock with password
When project is locked then it is possible to select option “unlodk password”
and specify up to 16 characters unlocking password. Password is case sensitive.
On the figure 13.2-3 is a “Project Security Options” dialogue soneth selected
options
Project protected Wwi@'s “hardware fringerprint” number, locked and
unlocked with password.
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Figure 13.2-3

By default, project is not protected and not locked. This allowsette unprotected project and
open it at any time on any PC without restrictions. All buttons anakiion the dialogue screen are
not blocked.

13.3 Commands combined with the executable file

Project file or configuration setup file (or Code / Password file) caypbaed usinggoad
Setup(Load Code / Password Fijeption fromFile menu or can also be opened using command
line combined with the executable file name. Following command line switchegadlebbe

-prj Project file name ( Open Project file )

-sf Setup_file_name ( Open Setup file )

-cf Code_file_name ( Open Code file )

-pf Password_file_name( Open Password file )
-nf SN_ file_name ( Open Serial number list file )
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-rf  Script_file_name ( Run programming sequence from the Script File )
-lock
Note: When thecf option is used, then code file name saved in the setup file (configuration
file) is ignored and code file name specified withdoéys usedAlso when thepf
option is used, then password file name saved in the setup file (configdiia)ion
ignored and password file name specified with-kéys used.
When theprj option is used, then thef, -cf, -pf, -rfoptions are ignored.

Using WindowsSTART button (left bottom) sele&un..UsingBrowse. find and select executable
file (see Figure 13.3-1)

“C:\Program Files\Elprotronic\USB FlashPro430\USEsRU30-Prg.exe"

Figure13.3-1

and at the end enter the required key with name of the setup file eg.
“C:\Program Files\Elprotronic\USB FlashPro430\USEsRU30-Prg.exe” -sf E:\ElproTronic\MFG\prg-04.cfg

Figure 13.3-2
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To fully lock the configuration setup the extra key “-lock” can be added in the command.line eg

“C:\Program Files\Elprotronic\USB FlashPro430\USEsRU30-Prg.exelock -sf E:\ElproTronic\MFG\prg-04.cfg
or
“C:\Program Files\Elprotronic\USB FlashPro430\USESRU30-Prg.exe’sf E:\ElproTronic\MFG\prg-04.cfg

Following configuration setup can be created uShgrtcutoptions that allows to create a lot of

icons located on the desktop - each icon with required independent configettip. To do that
move the cursor to inactive desktop area, click right mouse button anthNsat/(see Figure 13.3-3)

Figure 13.3-3

Using Browse.. in the Create Shortcut dialogue box select the following exedu&able

Figure 13.3-4
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“C:\Program Files\Elprotronic\USB FlashPro430\USEsRU30-Prg.exe"
(see Figure 13.4) and at the and add the required command keys (see Figure 13.5) eg.

“C:\Program Files\Elprotronic\USB FlashPro430\USEsRU30-Prg.exe’lock -sf E:\ElproTronic\MFG\prg-04.cfg

Figure 13.3-5

Click buttonNextand follow instruction to create icon. Usi@gpyandPasteand modify required
configuration file names a lot of icons can be created with indeperdefiguration setups.
Clicking on the selected icon FlashPro430 programming softwarestaitt with the selected
configuration setup, and locked if required.
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14. Adapter description

FlashPro430 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 for JTAGBESRWterface
and DB-25 male connector, as shown in figure 14-1.

Figure 14-1

FlashPro430programming adapter is powered from the USB port. The adapterent
consumption is below 50 mA. Due to the low power requirement dfldshPro430and to the
ultra-low power of the MSP430Fxx programmed microcontroller, a stlmd-adapter with a target
microcontroller does not exceed the available current from the USB port.
FlashPro430contains 3.3V voltage regulator with limited output current to10Qedicated to
supply the target device. However, if additional circuitry is addetie target board the current
requirements can exceed 100mA. In this case the microcontroller sfeoptvered from it's own
power supply, battery, or external power supply. The DC voltage redoipesver the MSP430Fxx
microcontroller should be between 2.7V and 3.6V. Although the MSP430Fxx micratamtan
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run on DC voltage as low as 1.8V, this low voltage is insufficientliably program FLASH
memory.

All data I/O pins on the adapter to target connection are protaothuhve output impedance
of 100 ohms to 470 ohms. Input impedance of the BLTx-In and TDO-In is higierl00 k .
Target board input resistance of the RST, BLRX, TEST, TDI, Tav& TCK inputs should be at
least 10 k . Output impedance of the BLTX and TDO output should not exceed 1k

I/O schematic of the JTAG/SBW/BSL connections in the FlashPro430 is shownuva Fig
12-2 (USB-MSP430-FPA-2.0) and 12-3 (USB-FPA-4.x).

Figure 14-2
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Figure 14-3
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15. Target connection

The Fast USB MSP430 Flash Programmers with the JTAG/SBWamH1 Interfaces use
the STANDARD 14-pin TI-JTAG connector's pinout to facilitate the JTAG/SBW
communication. Some of the unused pins on this connector are utilizetlitatéBootstrap Loader
(BSL) communication.

Texas Instruments created the standard for the MSP430 JTAG/8Biéce connector and
for the Bootstrap Loader (BSL) connector. The JTAG/SBW and the B&hectors share several
common signals, such as RST, GND, Vcc, Vcc-Out, TEST and TCKBBheconnector uses
signals BSL-Tx and BSL-Rx that are not found in the JTAG/SBW adona/Ne can notice that the
TI-JTAG/SBW connector has specified a maximum of 11 pins, ancethaiming 3 pins are not
used. These three pins can be used for the two BSL signals,ym@8ielTx and BSL-Rx. By

Figure 15-1. JTAG/BSL header connector - solder side.

utilizing these unused pins enables us to facilitate both the HBW@/And the BSL communication
interfaces on a SINGLE 14-pin JTAG/SBW connector.
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This modificationDOES NOT affect the JTAG/SBW adapter, as the pins assigned to the
BSL-Tx and BSL-Rx signals are unused by the JTAG/SBW InterfHais can save one connector
and can simplify communication with the target device.

The pinout for the standard JTAG/SBW connector with added BSL-Tx abdRRSignals
is shown in figure 15-1. BSL-Tx and BSL-Rx signals are connectettheopins 12 and 14
respectively. In addition, a ground line is connected to pin 13. TA&/BBW signal lines are

Table 15.1 JTAG/BSL Interface connector

Pin # Name Description
1 (Red) TDO/TDI - SBWTDIO Data output / input,Spy-Bi-Wire data I/O
2 VCC-In/ Sense Vcc supplied to the target ( 3.3¥krh00 mA) and the target’s Vcc voltage sense.

This pis should be connected to Vcc of the micnoiadler if microcontroller is
supplied from the Flash Programming Adapter. IfTheget's Device microcontroller i
energized from his own battery or external powsgrpdy then the pin 2 or 4 (Vcc
sense) should be connected to the Vcc of the nmootoaller.
Note, that in the old verison of the USB-MSP430-FPA~ 0 the pin 4 is not
connected.
Vcc sense is available on the pin num2benly.

3 TDI-Vpp Data Input - Blow Fuse voltage Vpp (+6.5V)

4 Sense Target's Device Vcc Sense
(used in the USB-MSP430-FPA -rev.1.1 and up)
('not used in the USB-MSP430-FPA rev.1.0 )

5 TMS-In TMS Input

6 NC Not used.

7 TCK-In - SBWTCK Boot Strap Loader / JTAG TCK Input pirspy-Bi-Wire TCK  (note-3)

8 TEST-Vpp - SBW-Vpp Boot Strap Loader / JTAG TEST Input pin, Blow Fuggltage Vpp (+6.5V) Spy-Bi-
Wire Blow Fuse voltage (note-4)

9 GND Ground

10 NC Not used.

11 \RST Microcontroller Reset Input pin.

12 BLTX-Out (*) Boot Strap Loader Tx Output from tterget (note-1)

13 GND * Ground

connected to pins number 1 through 11 in compliance with the standard JTWG&Sification
provided by Texas Instruments.
The definition of all the pins is given in the tables 15-1.
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NOTE (*): Pins numbers 12,13 and 14 of the JTAGneator has modified connection compared to the
standard TI JTAG FET adapter. Typically those @iresnot used in TI JTAG FET but has been used
in theFlashPro430. Programming adapter to pass the Tx and Rx sgyofthe BSL communication
port. When this modification is done, then one fiedlil4-pins JTAG connector can be used for
JTAG and BSL communication between target devidegoamgramming adapter.

Note-1. BLTX-Output - Transmit data output pin friira bootstrap loader.

Port pin 1.1 for microcontrollers MSP430F1xx.
Port pin 1.0 for microcontrollers MSP430F4xx.
Note-2 BLRx-Input - Receive data input pin tolibhetstrap loader.
Port pin 2.2 for microcontrollers MSP430F1xx.
Port pin 1.1 for microcontrollers MSP430F4xx.
Note-3 TCK-Input - for BSL used only for microgofiers with package over 28 pins.

Note-4 TEST-Input - for BSL used only for micrdaaters with package up to 28 pins

Figurel5-2 show interconnection between modified JTAG connector and3@5P49
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.

Figure15-3 show interconnection between modified JTAG connector and MSP430F1122
microcontroller.

Figurel5-4 and 15-5 show interconnection between JTAG/SBW connector and the
MSP430Fxx microcontroller usingpy-Bi-Wire interface combined with RESET circuit.

Figure15-6 show interconnection between JTAG/SBW connector and thé3A5E031
microcontroller using th8py-Bi-Wire interface (for simplicity - RESET circuit is not present).

Figurel5-7 to 153-10 shows interconnection between JTAG/SBW/BSL connedttivea
MSP430F22x4 microcontroller using tB&L only, Spy-Bi-Wire and BSLand JTAG and BSL
interfaces (for simplicity - RESET circuits are not present).

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

Important:  The old adaptersUSB-MSP430-FPA-1.0, 1.nd1.2 do not support in fully the
Spy-Bi-Wire interface. The TEST pin from the FPA (see figure 15-4, 15-5) should
not be connected, and in this case Sipg-Bi-Wire becomes fully functional, but
without blow security fuse feature.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
113



Figure 15-2

Figure 15-3
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Figure 15-4

Figure 15-5
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Figure 15-6

Figure 15-7
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Figure 15-8

Figure 15-9
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Figure 15-10

In a typical design all lines are connected directly betweéndBB8nector and the dedicated
microcontoller’'s pins. In some designs, protecting components arel,asldeh as resistors,
capacitors, diodes or suppressors. Care should be taken, when such cosgrerselded, especially
on the data Rx and Tx lines. When the standard BSL communicaied $s used between the
target microcontroller and programming adapter (9.6kb/s), then the pngtertuitry in the data
path will not affect the communication between them. If a fasteimunication speed is used with
MSP430 Fast BSL programming adapter, then the protecting circaitrgreate a problem. This
prevents the use of 350kb/s communication speed. In extreme cases thayuseedro revert to
standard BSL speed. It is recommended that maximum resistance betweemicudontroller
pins and BSL connector does not exceed 508dditional capacitors, if installed between data path
and ground, should not exceed 50pF.

Due to high communication speed (up to 4Mbit/s) between Programming Adapteeand
target’s device when JTAG Interface is used the target®eléeM AG lines should be connected
directly to the JTAG/BSL connector without extra components to aamimunication problem.

If from any reason the target device contains extra componentapkeitors or suppressors in the
JTAG lines then the slower JTAG communication speed can besskl€bt-lashPro430software
allows to select 4Mb/s, 1Mb/s and 400 kb/s JTAG communication speeedneprogramming
adapter and target device.

FlashPro430 -USB-MSP430 Flash Programmer PM010A04 Rev.25
118



Appendix A specification

Specification:

FPA adapters USB-MSP430-FPA-1.0, -1.1, -1.2 or 2.0JSB-FPA-4.x

PC Communication Interface: - Full Speed USB-X112Mbits/s)
USB connector - Adpater site; USB-type B,  Cotapusite: USB-type A
Target connector - 14 pins header connector - stdntieAG / Spy-Bi-Wire pinhead with
added BSL connection to unused pins.
DC Power - from USB Interface - 5V +/- 20%, 70mAtarget’s current (0-100mA)
Target Device DC supply
- external -22Vto36V
- from programming adapter - Fixed 3.3 V/ 100 mAXn0&SB-MSP430-FPA-1.0, -1.1, -1.2)

Programmable 2.2 t0 3.6 V step 0.2 V/ 100 mAx. (other FPAS)
Communication speed via JTAG Interface

Flash programming - up to 29 kbytes/s

Flash/RAM uploading - up to 80 kbytes/s

Ram downloading - up to 130 kbytes/s
Communication speed via BSL Interface

Flash programming - up to 20 kbytes/s

Flash/RAM uploading - up to 19 kbytes/s
Size: -76x43x20mm (3.0x1.68x0.8inch)
Verification Compliance: -CE ( European CISPR & &N 55022 ).

-FCC Part 15, Subpart B- Class B Unintentional Rmls for Uses in
Home, Commercial and Industrial Areas.

Flash Programming specification - JTAG 4 Mb/s 1 Mhg 400 kb/s

** Block Words Write (64 bytes) **

1. MCLK clock frequency - 6 MHz 1.2 MHz 750 kHz
(From FPA to MSP430 via TDI pin)
2. Flash Timing Gen. Frequency (f FTG) - 428.&kH 400 kHz 375 kHz
3. Cumulative Programming Time (t CPT)
MSP430F1xx, F4xx - 1.72 ms 2.14 ms 2.48 ms
MSP430F2xx, MSP430X - 1.50 ms 1.87 ms 2.16 ms
** Single Word Write **
1. Flash Timing Gen. Frequency (f FTG) - 428.6 kHz 428.6 kHz 428.6 kHz
2. Cumulative Programming Time (t CPT) (32 words)
MSP430F1xx, F4xx - 2.62 ms 2.62 ms 2.62 ms
MSP430F2xx, MSP430X - 2.40 ms 2.40 ms 2.40 ms
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Flash Erasing specification - JTAG - any speed

Flash Timing Gen. Frequency (f FTG) - 428.6 kHz
Mass or Main Memory Erase Time
MSP430F1xx, F4xx - 248 ms
MSP430F2xx, MSP430X - 24.8 ms

Table B-1 - Performance

Programming / reading times for a target microtofier with 32 kB of Flash Memory

Note: * - add 0.2 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 mgmor
Blank checking,
Flash programming and fast verification
Serial Number and Model writing ( if selected ),
Check sum verification,
Standard verification (if selectgd
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Appendix B - msp430.di for IDE debugging software

TheMSP430-FPA.dlllibrary allows to use the USB-FPA adapter with IDE softvareebugging.
The DLL runs on PC under WindowW$ 98-SE, ME, WinNT, 2000, XP and Vista-32b. Enclosed library
file allow to communicate with TI-CCE, IAR-EW430, CrossWork, No|@Riadravox (and any other IDE
software if they have TIMSP430.dll as an I/O driver) widsshPro430(Adapters PN: USB-MSP430-FPA-
1.x, USB-MSP430-FPA-2.0 and USB-FPA-4.x), @&ahgPro430adapters (Adapters PN: USB-MSP430-
FPA-3.0 and USB-FPA-5.x). When GangPro430 adapter is used then only ohedargeted to slot-1 can
be used for debugging. Use the standard 14-wires JTAG ribbon cairiected directly between FPA
adapter and target devices without any Gang Splitters.

Standard IDE debugging software for MSP430 MCU is using MSP43Mdihi as an interface
between debugging software and FET (Flash Emulation Tool) adaptem @ther then TI's FET (or TI's
FET equivalent) is used, then proper DLL between debugging adaptdelangging software should be
used. Before use the new MSP430.dll with IDE debugging software yowhewetk if IDE software has the
MSP430.dll file. If not, then software you have is using private comcation protocol and our
programming adapter will not be able to use with that software.

The Elprotronic’sVISP430.dll software package contains one dll file

- MSP430-FPA.dIl - DLL interface between IDE software and Elprotronic’s agapte
and thisRead me File
Protocol in MSP430-FPA.dIl is compatible with TI's standard used with originainidj430.dll.

To satisfy communication between IDE software and USB-MSP430aBBpter, installation of the
MSP430-FPA.dIl is required. When original MSP430.dll file in IDE safevis replaced with MSP430-
FPA.dIl file (renamed to original name - MSP430.dll) then full camitation with IDE software and
adapter is established. To avoid file names conflict, the orilyi&&430.dll file should be renamed e.g. to
MSP430-TlL.dll The original adapter (e.g. TI's FET) will not hasenmunication with IDE software, until
original MSP430.dll file is restored.

FlashPro430/GangPro430 adapters have ability to modify JTAG and Spjr&zommunication
speed. In TI's adapter communication speed is fixed and msp430.dll protosalbdb@ve any instructions
that can modify communication speed. An extra option has been prepare®483MBPA.dIl that can set
communication speed by selecting port (LPT or USB) in IDE soéwrwrt number or name in IDE software
is passing only port name to msp430.dll and is not used for opening theatiestiport. So - any port
number or name in IDE software can be used even if selected port does not le&isThensp430.dllis
making a decision which port should be activated if required. Wh8R430-FPA.dllis used then always
communication via USB is established, regardless port seledti®hn -COM or USB. So - since the port
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selection in IDE software is not used for physical PC port setethen it is used fod TAG / Spy-Bi-Wire
communication speed as follows:

* FlashPro430Adapters ( FPA-1.x, FPA-2.0 and FPA-4.x)
LPT-1, COM-1, USB-1 -JTAG communication speed - 4 Mb/s
- FastSpy-Bi-Wire communication speed
LPT-2, COM-2, USB-2 - JTAG communication speed - 1 Mb/s
- FastSpy-Bi-Wire communication speed
LPT-3, COM-3, USB-3 - JTAG communication speed - 400 kb/s
- Slow Spy-Bi-Wire communication speed

* GangPro430Adapters ( FPA-3.0 and FPA-5.x)
LPT-1, LPT-2, COM-1, COM-2, USB-1 - JTAG communication speed - 1 Mb/s
- FastSpy-Bi-Wire communication speed
LPT-3, COM-3, USB-2 - JTAG communication speed - 400 kb/s
- Slow Spy-Bi-Wire communication speed

Important: When FASTSpy-Bi-Wire communication speed is used then capacitor connected in the
RESET/SBW-DATAline cannot be higher then 500 pF. Otherwise communication will not
be reliable or will not be established at all. If this capacitohigher eg. 2.2nF as it is
recommended by TI for communication with TI's FET adapter, then &460V Spy-Bi-

Wire selection in USB-FPA.
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- Setup with IAR EW430 Embedded Workbench

FPA programming adapter can be used with IAR Embedded Workbench EWE30fifware for
debugging. When FPA Gang adapter is used, then only one target corinestte#d# 1 can be used for
debugging. The EW430 software has Elprotronic’s FPA adapter in the list and FPA eesilybsedected
in IAR software. Before you start the IAR software make swmeprovided msp430-fpa.dilin IAR software
package is the latest one.

1. Copy and paste the latest
MSP430-FPA.dII
file from Elprotronic directory
C:\Program Files\Elprotronic\MSP430\MSP430DLL
to IAR directory
C:\Program Files\IAR Systems\Embedded Workbench 5.3\430\bin

2. Run IAR EW430 software and select from pull-down menu
Project->Options->Debugger->FET Debugger
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3. In FET-Debuggerdialog screen sele&liprotronic USB-FPA

4, Select desirediarget VccandDebug ProtocolJTAG or Spy-Bi-Wirg.
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5. Using“....” button select desired Debug Protocol communication speed.

In theUSB selectiorscreen will be displayed USB-FPA serial number (SN: 20080925 ocrden3

with suffix

“fr - fast JTAG speed 4Mb/s, or faSipy-Bi-Wire
‘m” - medium (0TAG speed 1Mb/s, or faSipy-Bi-Wire)
“s” - slow JTAG speed 400kb/s, or slo8Bpy-Bi-Wire)

Select desired USB-FPA serial number with required communicspieed and all setup is done.

IAR IDE software is ready to works with Elprotronic USB-FPA adapter.
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- Setup with TI Code Composer Essentials

FPA programming adapter can be used with TI's Code Composentiats®@3.1 Core Edition.
When FPA Gang adapter is used, then the only one target connectidtth shn be used for debugging.
CCE software is using msp430.dil for communication with FET adaptdrdoes not have an adapter
selection. So - the original TI's msp430.dll should be replaced difithrovided by Elprotronic. The
msp430.dll in CCE software is located in directory
C:\Program Files\Texas Instruments\CC Essentials v3.1\DebugSetvinars

1. Rename originahsp430.dlfrom Tl to egmsp430-TI.dllto be able to restore communication with
TI's USB-FET or PP-FET. Copy and paste
MSP430-FPA.dII
file from Elprotronic directory
C:\Program Files\Elprotronic\MSP430\MSP430DLL
to TI's CCE directory
C:\Program Files\Texas Instruments\CC Essentials v3.1\DebugSetvienars
2. Rename th&SP430-FPA.dIl to msp430.dll
3. Run Code Composer Essential and select from pull-down Brefect->Properties
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4. SelectTl Debug Settingsand inConnectionoption select desired port that will select desired
communication speed between USB-FPA and target devices as follows

* FlashPro430Adapters ( FPA-1.x, FPA-2.0 and FPA-4.x)
TI MSP430 USB-1 -JTAG communication speed - 4 Mb/s
- FastSpy-Bi-Wire communication speed
TI MSP430 USB-2 - JTAG communication speed - 1 Mb/s
- FastSpy-Bi-Wire communication speed
TI MSP430 USB-3 - JTAG communication speed - 400 kb/s
- Slow Spy-Bi-Wire communication speed

* GangPro430Adapters ( FPA-3.0 and FPA-5.x)
TI MSP430 USB-1 -JTAG communication speed - 1 Mb/s
- FastSpy-Bi-Wire communication speed
TI MSP430 USB-2 - JTAG communication speed - 400 kb/s
- Slow Spy-Bi-Wire communication speed

When communicatiospy-Bi-Wireis not used then also can be selected one from LPT ports as
follows

* FlashPro430andGangPro430Adapters
TI MSP430 LPT-1 -JTAG communication speed - 4 Mb/s
TI MSP430 LPT-2 -JTAG communication speed - 1 Mb/s
TI MSP430 LPT-3 -JTAG communication speed - 400 kb/s

Tl CCE software is ready to works with Elprotronic USB-FPA adapter.
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- Setup with Rowley CrossStudio for MSP430

FPA programming adapter can be used with Rowley’s CrossStudioR@©Bwing setup in the
CrossStudio Version 2 should be done before using the FPA adapter for debugging.

1. Open the CrossStudio IDE and add the new targets to the listTlargetsproperties dialog screen
put the cursor to the empty line below the last included adaptke list. Clict right button and
select New Target Interface and MSP430 DLL Interface. See Figure below.

2. Rename the selected item to Efprotronic USB-FPA (JTAG-4Mb/s)
3. Select desired properties for USB-FPA (see picture below - setup for J& Mb/s)
4. EnterPort Name:

1 - JTAG speed 4Mb/s, or faSpy-Bi-Wire
2 - JTAG speed 1Mb/s, or faSipy-Bi-Wire
3 - JTAG speed 400kb/s, or sloBpy-Bi-Wire
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or if you would like to select particular adapter with FPA’s serial number theniarthePort Name
the FPA SN with suffixf”, “m” or*“s”

“f - fast JTAG speed 4Mb/s, or faSipy-Bi-Wire
‘m” - medium (0TAG speed 1Mb/s, or faSipy-Bi-Wire)
“g” - slow (TAG speed 400kb/s, or sloBpy-Bi-Wire
eg.
20080925f for FPA adapter with SN 20080925 - JTAG 4Mb/s or fast Spy-Bi-Wire.
5. EnterSpi-Bi-Wire/JTAG Supported -> YES
6. EnterTarget Driver DLL Path - using browse button select the msp430.dIl from default location
C:\Program Files\Elprotronic\MSP430\MSP430DLL
7. Enter Use Spy-Bi-Wire ->No for 4-wires JTAG communication

-> Yes for 2-wires Sby-Bi-Wire communication
Below you will find shot screens of the required setups for all 5 options described above.

Rowley CrossStudio IDESs ready to works with Elprotronic USB-FPA adapter.
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Appendix C  _self Test Program

The software package contains the FlashPro430 Self Test prdgedrallows to test functionality of the
flash programming adapter, users target device and connectiongbé¢iese units. Software package use
the Multi-FPA API-DLLs. In the test results printout aredidthe DLL functions with syntax, that has been
used. This printout is useful to find-out source of the problems, as welhdseaised at the startup when
your application software uses one programming adapter only. Softavabe activated from the Start menu
Start -> Programs -> Elprotronic-Flash Programmaes -> (MSP430) FlashPro430 -> FlashPro430 Self Test
or by running the progranflashPro430SelfTest.exefrom the location
C:\Program Files\Elprotronic\MSP430\USB FlashPro43t5elfTest

The Figure B.1 presents the GUI of the FlashPro430 Self Test.

Connect the Flash Programming Adapter (FPA) to PC (USB port), cogaer target device to FPA, select
desired options in following selectors (see Figure B'Target Device”, “Target’s Vcc™Interface” and

Figure B.1

“Reset Pulse width”.When it is done then press the buttdBST”. When test is finished, then check if
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there is no any errors. Detailed test report is displayed. $heegort can be paste to Notepad and saved if

required.

Following conditions are used during the test:
1.JTAG andSpy-Bi-Wireinterface is used:

*

*

*

Erased and programmed MAIN memory only. The info memory (0x1000 to Ox19R&)
erased and not modified. The DCO calibration data in the F2xx are ndtedoDiuring the
test it can be displayed warning that All memory blank chedkdaihat of course is
normal. But selected memory blank check must be OK (the fulNMA¢mory in this case).
All bytes of the main memory are erased, blank checked and pnogrd with the randomly
generated data used as a code data. Whole MAIN memory conteritiésl\(eheck sum)
and also read whole data and verified byte by byte.

One sector (location OXFCOO to OxFDFF) is erased and blank checlsedc@itents of the
two closer sectors are verified if there are not erasedl Bloek of data are saved and
verified in the mentioned sector.

Word write/read to TACCRO (0x172) register.

Byte/Word manipulation are used in the part of the RAM.

2.BSL interface is used:

*

Due to unknown access password, the whole Flash memory - MAIN &@ #xe erased.
In the F2xx microcontrollers the DCO calibration data will be etla3 here is no way to
save the DCO data if the BSL password is unknown. The DCO dakeaalibrated using
the FlashPro430 GUI package software when the JTAG or Spy-Ri-Avaess is available
(when theJTAG fuse is not blown). See the FlashPro430 manual for details.

All MAIN memory is tested in the same way as it is disgith theJTAG/Spy-Bi-Wire
interface

Word write/read to TACCRO (0x172) register.

Access to RAM if size of the RAM if higher then 256 bytes. Asc®sRAM space 0x200
to Ox2FF is blocked due to stack and firmware located in this RAM location.

Note: The first test (Vcc value when the power is OFF) can be failed, if thenakfsywer is connected
or if the blocking capacitor on your target device connected to¢hding if high. The Vcc should
be below 0.4V when the power is OFF, tested 2 seconds after switchihg-pidwer from FPA,
otherwise test failed.

The Self Test programming software package is located in directory
C:\Program Files\Elprotronic\MSP430\USB FlashPro43i5elfTest
and contains following files

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPAL.dII - USB-FPA DLL
config.ini - default configuration file for the FPAs
FlashPro430SelfTest.exe - executable file
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To run the executable filElashPro430SelfTest.exd in the other location the files listed above should be
copied “as is” to destination directory.
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