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1. Introduction

TheFlashPro430(USB-MSP430-FPA orTI's MSP-FET430UIF adapter can be remotely
controlled from other software applications (Visual C++, ViswsdiBetc.) via a DLL library. The
Multi-FPA - allows to remotely control simultaneously up toesext Flash Programming Adapters
(USB-MSP430-FPAs) significantly reducing programming speed in priotud/hen the MSP-
FET430UIF adapter is used then the only one adapter can be connected.

Figure 1.1 shows the connections between PC and up to sixteen progradaptegs. The
FPAs can be connected to PC USB ports directly or via USB-HUWwBctxonnection to the PC is
faster but if the PC does not have required number of USB ports, tiRUB can be used. The
USB-HUB should be fast, otherwise speed degradation can be noticedthWghé8B hub is used,
then the D-Link’'s Model NoDUB-H7, P/N BDUBH7..A2 USB 2.0 HUB is recommended.

FlashPro430 or Multi-FPA API-DLL

14-wires ribbon cable
USB-FPA Target Device

\

[ I

Up to 16 USBs connection
from PC.
Directly or via USB-HUB

Via USB HUB

Up to sixteen FPAs to one PC

= e o e mm mm o e Ee Em En o Em o Em Em Em Em == =

Figure 1.1



Block diagram of the Multi-FPA application DLL is presented on the Figure 1.2,

Application software

( Visual C++, Visual Basic, LabView, ...)

MULTI-FPA  API-DLL

UsB-1 UsB-2 Usg-8
FlashPro4 30 FlashPro4 30 FlashPro4 30
FPA-1 || FPA-2 FPA-8
JT.AG,-"ESL JTAG/BSL JTAG /BSL
MSP430 MSP430 MSP4 30
1 2 8

Eight Target Devices programmed simultanously
with MULTI-FPA API-DLL
Figure 1.2

To support this new Multi-FPA API-DLL feature, the software pgekeontains seventeen dll files
- the Multi-FPA API-DLL selector
- sixteen standard single FPAs API-DLLs (or one UIF API-DLL)

Figure 1.3 shows the logical connections between these dll files.

The main Multi-FPA file (FPA-selector - MSP430FPA.DLL) al®to transfer API-DLL functions
coming from application software to desired single application(MIBP430FPAL.DLL to
MSP430FPA64.DLL or MSPFET430UIF1.DLL).
The MSP430FPA.DLL file is transparent for all API-DLL functiomplemented in the single FPA
API-DLLs functions. Desired destination FPA can be selected using the function

F_Set FPA_index(fpa);
where the

fpa = 1to 64 when only one desired FPA required to be selected
or fpa =0 when ALL active FPAs should be selected.
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The selected FPA index modified by the F_Set_FPA_index( fpaQatisin can be modified at any
time. By default, the FPA index is 1 and if only one FPA is usedffieeindex does not need to be
initialized or modified. When the fpa index 1 to 64 is used, then th#t iescoming back to
application software from the single API-DLL via transparenttM=PA dll. When fpa index is 0
(ALL-FPAs) and results are the same from all FPAs, thensémee result is passing back to
application software. If results are not the same, then the Multi-FPAréliusing back value -1

Multi USB-MSP430-FPA T

§ Application
F_Set FPA_index (fpa);
F_function (... v Note:
MSPA30FPADLL fpa —1...8 to selected FPA
or— 0 toALLFPAs
F_function (...

MSP430FPA1.DLL MSP430FPA2.DLL  freerrresemnimnniimnnniiininnnin] MSP430FPAS.DLL
4 y v
USB-Port-x remapping USB-Port-x remapping [rrossereeressesssesmeseninseesey USB-Port-x remapping
v A v
v A Y
Target Devices 1 Target DeviceS2  Fuvvivnnssmnsmnnssssssmsnmnnnnnnnes Target Devices 8

Figure 1.3

(minus 1) and all recently received results can be read individually using function
F_LastStatus( fpa)

Most of the implemented functions allows to use the determined fpalridé4 or O (ALL-FPAS).
When functions return specific value back, like read data etc, thedetelynined FPA index can
be used (fpaindex from 1 to 64). When the fpa index is 0 (ALL-Fi&g)almost all functions are
executed simultaneously. Less critical functions are execujedstally from FPA-1 up to FPA-64
but that process can not be seen from the application software.
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When the inactive fpa index is selected, then return value fromiagl®inction is -2 (minus 2).
When all fpa has been selected (fpa index = 0) then only active WHAe serviced. For example
if only one FPA is active and fpa index=0, then only one FPA will bd.uft is save to prepare the
universal application software that allows to remote control up to sixteen FidAsahe startup
activate only desired number of FPAs.

It should be noticed, that all single API-DLLs used with the MalRIA DLL are fully independent
to each other. From that point of view it is not required that treresfelata to one FPA should be
the same as the transferred data to the others FPAs. For exardpldata downloaded to FPA-1
can be different that the code data downloaded to the FPA-2, FPA-3 etwdBun this case the
programming process can be done simultaneously. In this case tled dedie should be read from
the code file and saved in the API-DLL-1, next code file data st@sdved in the API-DLL-2 etc.
When it is done, then the F_AutoProgram can be executed simultaneously with selectadeal
FPAs. All FPAs will be serviced by his own API-DLL and data packages saved irdifsese

The following commands are supported in the DLL library:
Initialization and termination communication with the programming adapter,
Programmer configuration setup,
Programming report message,
Code data and password data read from the file,
DC power target from the programming adapter,
Reset target device,
Auto program target device ( erase, blank check, program and verify),
Password or fuse verification,
All or selected part of memory erase,
All or selected part of memory blank check,
All or selected part of memory write,
All or selected part of memory verify,
All or selected part of memory read,
Open or close communication with the target device,
Selected memory segment erase,
Selected part of memory blank check,
Selected part of memory segment write,
Selected part of memory segment read,
Security fuse blow.
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The MSP430 Flash Programmer software package contains allegkdjles to remotely control
programmer from a software application. When software packagstadled then by default the
DLL file, library file and header file are located in:

C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPAL.dlI - DLL for Elprotronic’s USB-MSP430-FPA
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF
MSPPrg-Dll.h - header file for MS VC++
MSPPrg-Dos-Dll.h - header file for Borland, DOS etc.
MSP430FPA-BC.lib - lib file for Borland VC++
MSP430FPA.lib - lib file for MS VC++
config.ini - default configuration file for the FPAs
FPAs-setup.ini - FPAs- vs USB / UIF ports configuration file

or

C:\Program Files\Elprotronic\MSP430\FET-Pro430\API-DLL

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF
MSPPrg-Dll.h - header file for C++
MSPPrg-Dos-DlIl.h - header file for Borland, DOS etc.
MSP430FPA.lib - lib file for MS VC++
MSP430FPA-BC.lib - lib file for Borland VC++
config.ini - default configuration file for the FPAs
FPAs-setup.ini - FPAs- vs UIF ports configuration file

The API-DLL package in the USB FlashPro430 and in the FET-Pro430 subdirectereeaatly
the same. However for the simplicity the dll file for the UBIBP430-FPA adapter is not included
in the FET-Pro430 package, since the only MSP-FET430UIF adaptérewiBed. Make sure that
your application software will not call the USB-MSP430-FPA adaptheiidll for this adapter is
not present. When the USB-MSP430-FPA adapter is used, then the pédtagthe first
subdirectory that contains the MSP430FPAL.dIl for the USB-MSP43aB&gter should be used.
In this package the MSPFET430UIF1.dll for the MSP-FET430UIF adaptdso included and
allows to use the USB-MSP430-FPA adapter (or adapters) only]|$iReFET430UIF adapter or
both type of adapters at the same time. The entry dll (MSP430FPAlldklector) is selecting the
desired dll vs used adapter.

The entry dll (MSP430FPA.dII) contains two groups of the same functised in C++
application and Visual Basic applications All procedure names ns$lee Visual Basic are starting
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from VB_xxxx, (and have thestdcallcalling declaration) when procedure names used in the C++
are starting fronk_xxxx (@and have the Cdeclcalling declaration).

Reminding files listed above are required in run time - to irgahe flash programming
adapter. The config.ini is optional, if not present then default configuration is created.

When the MS VC++ application is created, then following files shbeldopied to the source
application directory:

MSPPrg-Dll.h - header file for C++
MSP430FPA.lib - lib file for C++

and to the release/debug application directory
MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPAL.dll - DLL for Elprotronic’'s USB-MSP430-FPA
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF
config.ini - default configuration file for the FPAs
FPAs-setup.ini - (optiona) FPAs- vs USB ports configuration file

Executable application software package in C++ the requires following files

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPAL.dlI - DLL for Elprotronic’s USB-MSP430-FPA
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF

config.ini - default configuration file for the FPAs
FPAs-setup.ini - (optiona) FPAs- vs USB ports configuration file

When application in Visual Basic is created, then following lesuld be copied to the source or
executable application directory:

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPA1.dll - DLL for Elprotronic’s USB-MSP430-FPA
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF

config.ini

FPAs-setup.ini - FPAs- vs USB ports configuration file

When LabView application is created, then following files taken form the location
C:\Program Files\Elprotronic\MSP430\USB FlashPro430\LabView
should be copied to the source or executable application directory:

FlashPro430-Labview.dll - LabView library

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPAL.dlI - DLL for Elprotronic’s USB-MSP430-FPA
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF
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config.ini
FPAs-setup.ini - FPAs- vs USB ports configuration file

All these files *as is’ should be copied to destination location, evéygplication software using DLL

library of the MSP430 Flash programmer is installed. The conifille has default setup

information. The config.ini file can be modified and taken directly fahm MSP430 Flash

Programmer application software. To create required configerthe standard MSP430 Flash
programmer software should be open and required Gatrory option, JTAG/SBW/BSL interface
select etc) should be created. When this is done, programming sofifmarld be closed and the
config.ini file with the latest saved configuration copied to destindocation. Note, that the

configuration setup can be modified using DLL library function.

Software package has a demo software written under Visual C+-+\imial Basic.net and
LabVIEW - version 7.1. All files and source code are located in:

C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL-Demo\Cpp
C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL-Demo\VBn
C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL-Demo\VB6
C:\Program Files\Elprotronic\MSP430\USB FlashPro430\LabView

1.1 Using TI's MSP-FET430UIF adapter

The Multi-FPA API-DLL version 4.0 and higher allows to control the MSP-FET430UIF
or EZ430 stick adapter with the same list of instructions assaéd for the MSP-MSP430-FPA
adapters. The API-DLL is prepared mostly for the flash progriagnonly and from that reason an
available list of instructions in the MSP-FET430UIF used for debuggi@got used in the API-
DLL. The care should be taken, that some of the features aeaifatihe USB-MSP430-FPA
adapters are not supported in the MSP-FET430UIF adapters and viceFnerddSP-FET430UIF
does not support the BSL communication interface and also does notabtalibrate the DCO
frequency. These option should be disabled in software (see softwdigucation) if the MSP-
FET430UIF adapter is used.

The API-DLL structure and list of instructions for the MSPTBBOUIF allows to use current
application software used for the USB-MSP430-FPA adapters withouticadidn. Only the latest
DLLs should replace the old dlIs. Also the MSPFET430UIF1.dll file shbelplased with the other
dlls if the MSP-FET430UIF is used. When the USB-MSP430-FPA ad&pnhot used, then the
MSP430FPAL.dll can be removed. Make sure that the main dll - MSP430FBAadivays
installed. The MSPFET430UIF1.dll file is protected and can work withoegss key only first 30
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days after first activation. After this time the accessikagquired. If the TI's MSP-FET430UIF
adapter is not used, then the MSPFET430UIF.dll file can be removed datlaw@op-up messages
with information regarding access key installation, or in the-sfp definition the option - ANY
adapter should not be used. Use the FPAs serial number or FPA@etimiavoid activation the
API-DLL servicing the TI's MSP-FET430UIF adapter, or vice-veraden the MSP-FET430UIF
adapter is used only, then do not use ANY adapter definition. Use traetimiion instead ANY
adapter (**).

When the access key for the MSPFET430UIF.dll file is not inskalen the following pop-
up message will be displayed every time when the dll is activated.

Figure 1.4

Since the application software can install and close the dil airfees on the startup then the pop-up
messages can be reentered even - 2-4 times on the startu@Hbegtn and go head. After expire
time the dll without valid access key will reject the commation with application software. When
the access key is installed, then the pop-up messages are not displayed any more.
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2. Getting Started

2.1 Self Test Program

The software package contains the FlashPro430 Self Test prograailaiva to test functionality
of the ONE flash programming adapter, users target device and donedmtween these units.
Software package use the Multi-FPA API-DLLs. In the testltegprintout are listed the DLL
functions with syntax, that has been used. This printout is useful todingburce of the problems,
as well as can be used at the startup when your application softses one programming adapter
only. Software can be activated from the Start menu

Start -> Programs -> Elprotronic-Flash Programmes -> (MSP430) FlashPro430 -> FlashPro430 Self Test
or by running the prograrflashPro430SelfTest.exefrom the location

C:\Program Files\Elprotronic\MSP430\USB FlashPro43i5elfTest
The same software package can be found in the FET-Pro430 stdogtiréicthe FET-Pro430
software is installed.

The Figure 2.1 presents the GUI of the FlashPro430 / FET-Pro430 Self Test.

Connect the Flash Programming Adapter (USB-MSP430-FPA or MSRBR3RIIF) to PC (USB
port), connect your target device to adapter, select desired optiotliewing selectors (see Figure
2.1) - “Target Device”, “Target’s Vcc"“Interface” and“Reset Pulse width”. When it is done
then press the butt6MEST”. When test is finished, then check if there is no any errorsil&kta
test report is displayed. The test report can be paste to Notepad and saved if required.

Note: When theSP-FET430UIF adapter is used then only two interface can be selected
- JTAG or Spy-Bi-Wirewith fixed communication speed. BfeL interface is not
supported in this adapter.

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 O310FF
is not erased and not modified. The DCO calibration data in the F2xrat
modified. During the test it can be displayed warning that All merlanyk check
failed, that of course is normal. But selected memory blank check must fB®©OK
full MAIN memory in this case).
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Figure 2.1

* All bytes of the main memory are erased, blank checked and programmed with the
randomly generated data used as a code data. Whole MAIN memorptasnte
verified (check sum) and also read whole data and verified byte by byte.

* One sector (location OXFCO0O0 to OXFDFF) is erased and blank checlsecc@xtents
of the two closer sectors are verified if there are not dr&mall block 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 (not supported in the MSP-FET430UIF):
* Due to unknown access password, the whole Flash memory - MAIN and INFO are
erased. In the F2xx microcontrollers the DCO calibration datd®#rased. There
is no way to save the DCO data if the BSL password is unknown. T@ed2ata can
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be calibrated using the FlashPro430 GUI package software whenAGeaiSpy-
Bi-Wire access is available (when thEAG fuse is not blown). See the FlashPro430
manual for details.

* All MAIN memory is tested in the same way as it is useth the JTAG/Spy-Bi-
Wire interface

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

* Access to RAM if size of the RAM if higher then 256 bytes. égxto RAM space
0x200 to Ox2FF is blocked due to stack and firmware located in this Ieédiion.

Note: The first test (Vcc value when the power is OFF) caraibedf if the external power is
connected or if the blocking capacitor on your target device connectexMac line if high.
The Vcc should be below 0.4V when the power is OFF, tested 2 secomdsvétthing-off
the power from FPA, otherwise test failed.

The Self Test programming software package is located in directory
C:\Program Files\Elprotronic\MSP430\USB FlashPro43t5elfTest

or
C:\Program Files\Elprotronic\MSP430\FET-Pro430\Selfrest

and contains following files

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPA1.dll - USB-FPA DLL
MSPFET430UIF1.dll - DLL fro TI's MSP-FET430UIF
config.ini - default configuration file for the FPAs
FlashPro430SelfTest.exe - executable file

To run the executable filElashPro430SelfTest.exat in the other location the files listed above
should be copied “as is” to destination directory.

2.2 MyMSP430Prg Projects

TheMyMSP430Prgprojects are examples of using the Multi-FPA API-DLL withchkdisoft Visual
Studio 7.0 (2002) and for Microsoft Visual Basic 6.0. They are intendedpaibets create their
own application that uses the API-DLL by providing a simple sigupioint. When using Visual
Studio C++ include the following files should be included to your program:

MSP430FPA.lib
MSPPrg-Dll.h
MspFPA-Lib.h
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MspFPA-Lib.cpp
MSP430SamplePrg.h
MSP430SamplePrg.cpp

The above files are located in the following directory:
...\Elprotronic\MSP430\USB FlashPro430\API-DLL-MyPrg\Cpp\scr
or
...\Elprotronic\MSP430\FET-Pro430\API-DLL-MyPrg\Cpp\scr

Files MSP430SamplePrg.cpp and MSP430SamplePrg.h can be modified irtreatvayits your
application. However, the remaining files should not be modified.

To run your application you will need to allow your application acaetbetMulti-FPA dynamically
linked library. A simple way to do this is to copy the followinigd into your directory where
executable file is located:

MSP430FPA.dII
MSP430FPAL.dll - required if the USB-MSP430-FPA adapter is used
MSPFET430UIF1.dll - required if the TI's MSP-FET430UIF is used

Config.ini (optional)
The easy demo project MyMSP430Prg uses API-DLLs and filesllebove is located in directory

...\Elprotronic\MSP430\USB FlashPro430\API-DLL-MyPrg\Cpp\MyMSP430Prg
or
...\Elprotronic\MSP430\FET-Pro430\API-DLL-MyPrg\Cpp\MyMSP430Prg

and are included for demonstration purposes only. The sample project can lzblmpselecting
the project fileMyMSP430Prg.vcproj located in directory

...\Elprotronic\MSP430\USB FlashPro430\API-DLL-MyPrg\Cpp\MyMSP430Prg
or
...\Elprotronic\MSP430\FET-Pro430\API-DLL-MyPrg\Cpp\MyMSP430Prg

The following dialogue box will be displayed when project executed (see figure 2.2).

Dialogue box contains few buttons, that call procedures listed iméméioned above files. See
contents in the MMSP430Prg.cppfile located in the project directory, how these procedures are
called from application software. There are several useful preeedcated in thdspFPA-
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Figure 2.2

Lib.cpp file that significantly simplify the FPA initialization press. See comments for each
procedures located in this file.

The first procedure named
get FPA_and_MSP_list(.......... )

searches all FPAs connected to your PC via USB ports. As thissreslapter serial numbers of the
detected FPAs are located in the FPA_SN_list[k] where k =0 1%.tUp to sixteen FPA SN can
be located in this data block. SN list are located startingf®A _SN_list[0]. The same procedure
also takes a list of supported MSP microcontrollers contaili@y) name, flash start and end
addresses etc. from API-DLL .The MCU list is saved in the following structure

typedef struct
{
char name[DEVICE_NAME_SIZE];
int index;
long flash_start_addr;
long flash_end_addr;
long info_flash_start_addr;
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long info_segm_size;
long no_of_info_segm;
long RAM_size;

int group;

int double_ID;

} DEVICELIST;
DEVICELIST DeviceList[300];

Up to 300 MCUs can be saved in DeviceList. When required, the sibésaddta block can be
increased in the future. Currently, device list contains about 130 MTi¢sMCU names in the
DevicelListare sorted in alphabetic order. Alphabetical order is convemiensérs, however the
API-DLL requires fixed MCU index when selecting the particWi&2U. In the structure above the
MCU index required by API-DLL is located in

DeviceList[k].index

and procedure setting the required MCU becomes as follows

F_SetConfig( CFG_MICROCONTROLLER, DevicelList[k].ind ex);
The second procedure that can be called aftegghd=PA_and_MSP_list(.......... procedure has
finished successfully, is thessignFPAS( ......... procedure that activates the DLLs and assign

desired FPAs. When these two procedures are finished succeshkgilhypgrammer is ready to
work. See procedure

FP430_FPA_initialization()

located inMyMSP430SamplePrg.cpfile how to call procedures above and what the next step
should be.

The same procedures as described above have been implemented inidie gaEtkage using
Visual Basic 6.0. When the Visual Basic 6.0 is used, then the folldisghould be included to
your program

FlashPro430Def.bas
MspFPA-Lib.bas
MSP430SamplePrg.bas

The above files are located in the following directory
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...\Elprotronic\MSP430\USB FlashPro430\API-DLL-MyPrg\VB6

When running your application, remember tp place the following fildssisame directory as your
executable file:

MSP430FPA.dII
MSP430FPAL.dIl - required if the USB-MSP430-FPA adapter is used
MSPFET430UIF1.dll - required if the TI's MSP-FET430UIF is used

Config.ini (optional)

You can modify file MSP430SamplePrg.bas to best fit into youregtjpin needs. Other files should
not be modified. The remaining files in this project are located in directory

...\Elprotronic\MSP430\USB FlashPro430\API-DLL-MyPrg\VB6

and are included for demonstration purposes only. Project can be adbiyatdcting the project
file MyMSP430Prg.vbp located in directory

...\Elprotronic\MSP430\USB FlashPro430\API-DLL-MyPrg\VB6

All procedures implemented in Visual Basic 6.0 are the sani®as implemented in Visual C++.
See description above. Procedures written in VB6 are located irsgiieVA-Lib.bas file. Example
how to use these procedures are located in the MSP430SamplePrg.bARIFDLL function
declaration and constant definition are located in the FlashPro430Def.bas file.

2.3 API DLL Demo Program

Application DLLs files are the same for the application soféwaritten under Visual C++, Visual
Basic, LabView etc. First should be created destination directdrgre the executable files and
DLLs will be located. Make a copy off all required files frone tElprotronic’s directory to your
destination directory. The files described in the chapter 1 shmmildopied to the executable
destination directory. It is recommended to use the demo programfyoifvieie setup in your PC
and destination directory is done correctly.

The Demo program is small GUI program with a lot of buttons atigwo separately call
functions using DLL library package software. Source code andatkdeproject files are located
in the following directory:

C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL-Demo\Cppd
VBnet version

23



C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL-Demo\VBn
VB6 version

C:\Program Files\Elprotronic\MSP430\USB FlashPro430\API-DLL-Demo\VB6
Labview (ver 7.1)

C:\Program Files\Elprotronic\MSP430\USB FlashPro430\LabView

when the FlashPro430 package is used, or in directory

C:\Program Files\Elprotronic\MSP430\FET-Pro430\API-DLL-Demo\Cpp\Exe
VBnet version

C:\Program Files\Elprotronic\MSP430\FET-FlashPro430\API-DLL-Demo\\i&t
VB6 version

C:\Program Files\Elprotronic\MSP430\FET-FlashPro430\API-DLL-Demo\\@B
Labview (ver 7.1)

C:\Program Files\Elprotronic\MSP430\FET-FlashPro430\LabView

when the FET-Pro430 package is used.

It is recommended to also copy the demo software
FlashPro-Multi-FPA-Demo.exe
taken from the Elprotronic’s directory (default location)

C:\Program Files\Elprotronic\ MSP430USB FlashPro430\API-DLL-Demo\Cpp\Exe

To make a run the demo program, then the following files should be located in the sameydirector
where the executable program in located. Assume that the demo program

FlashPro-Multi-FPA-Demo.exe

is used, then also the following files should be located in the same directory

MSP430FPA.dII - Multi-FPA selection/distribution DLL
MSP430FPAL.dIl - required if the USB-MSP430-FPA adapter is used
MSPFET430UIF1.dll - required if the TI's MSP-FET430UIF is used
config.ini - (optional) default configuration file for the FPAs

TheFlashPro-Multi-FPA-Demo.exeprogram contains GUI (Figure 2.3) that allows to activate
one or more Flash Programming Adapters (FPA), TI's MSP-FET430d#ptar or mixed like in

an example below - USB-MSP430-FPA and MSP-FET430UIF adapters .abealapter is used
then the buttorOpen Instances And FPA (“*# *")should be pressed. The first detected FPA

24



adapter connected to USB port(s) will be activated. If the USB4AB88-FPA adapter is not present,
then software is searching for the MSP-FET430UIF adapter. Iftheneone adapter are connected,
then only fisrt will be used, all others adapters will be ignoredemthe adapter is accepted by
software, then thé&. Initialization button must be pressed. When thdnitialization button is
pressed then communication with the programming adapter isliz@tla Now the desired
configuration setup should be downloaded to DLLs and programming adaptags {ugon‘2.
Setup File’), code file with data to be downloaded to target devices (using bBittOpen Code

Figure 2.4 Demo program dialogue screen using DLLs.

and password file, if required (using butt@pen Password). Setup file can be created using
standard FlashPro430 programming software. Setup file used in g8lePFd30 has the same
format as the configuration file used in the application DLL.
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All other buttons used in the demo program are calling one API-Dhdtion per one button.
For example buttofAutoprogram’ is calling

F_Autoprogram (1);
function, buttorfOpen Target'is calling

F_OpenTarget ();
function etc. Using any button pressing sequence it is possible taoteghe application dll is
responding for these combinations. Some of the buttons assigning eatta blatable to simulate
some write/erase procedures as follows.

* button ‘Erase segment’allows to erase segment located on address 0x1000 to Ox107F.

* button ‘Blank Check Segm.’allows to check the segment defined in‘Brase segment’
button.

* button ‘Write Flash Block’ allows to write block data

0x01, O0x02, 0x03, 0x04, 0x05, 0x06, Ox07, 0x08
to flash location starting from 0x1020.
* button ‘Read Flash Block’ allows to read data from flash addresses 0x1000 to Ox103F.

When the check mark nham#dse address/data from example (see manual) the‘Edit’ frame

is unmarked, then edit fields becomes active and addresses to thenfulesicribed above can
customized and defined in tH@AM Address (HEX) or ‘Flash Address (HEX). Content of data
can be specified in tHBata (HEX)’ field. All data should be separated by white character (space).
Maximum size data should be specified in‘8iee (max 32 bytes)ields (RAM or Flash).

When any button related to encapsulated functions is Usatbfrogram’, ‘Erase Flash’, ‘Blank
Check’, ‘Write Flash’, ‘Verify Flash’ ) then data taken from the code file is used ( press bGtton
Open Codeto take desired code data).

Described demo program allows to understand how to use the dll funictitims application
software.

When more then one adapter is connected to PC, then the Multi-FPBLAREature should be
activated. Currently up to 64 adapters can be controlled from one aipplsaitware. For simplicity
the presented demo program can control up to eight adapters only. TRERAIIAPI-DLL can
assign specified FPA serial number to desired FPA index offiggeg€OM port or eq. serial number
for the MSP-FET430UIF, where index can be from 1 up to 64 (1 to 8 iemieesdemo software).
At the startup software is scanning all available FPAs ang-MEST430UIFs and assigning adapters
according to defined FPA'’s serial number list. See the F_OpenlestamdFPAs(..) Instruction for
details. Configuration will be always the same regardless tiiseFPA vs USB port location. All
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adapters not specified in the desired FPA list will be ignoredteNare that the desired list uses
correct FPAs serial numbers. The FPA serial number is printheé FPA’s label. When the MSP-
FET430UIF is used then check the assigned port for particular adagtéiHtisPro430 software
for it) or use thaJIF definition to accept any UIF-MSP430UIF adapter. Note, that only orfe-MS
FET430UIF can be used, so definitidi= can be used for simplicity.

Assume, that we are using one USB-MSP430-FPA programming adaghter@eMSP-FET430UIF
adapter. In the next step, the configuration file should be createdpttiains list off all FPA’s used
in the application. Using thHotepadeditor open the default FPA’s configuration filPAs-
setup.ini’taken from your destination location (copied before fropndEfonic’s directory) and write
the serial numbers or IDs of used adapters. Take a serial raifrdrarthe FPAs labels and write
it on the desired FPAs locations FPA-1 up to FPA-8. For two adastexsove the configuration
file can use an IDs - FPA and UIF only as follows:

; USB-MSP430-FPA configuration setup *

; Elprotronic Inc. *

; up to eight FPA can be specified and connected vi aUSBtoPC *
; syntax: *

; FPA-x Serial Number *

; where FPA-x can be FPA-1, FPA-2, FPA-3 ... u pto FPA-8 *

;  Serial number - get serial number ir ID from th e desires *

; or UIF used HID x port - HID3

;FPA-1 20050116
;FPA-3 20050199
;FPA-5 20050198

; adapter's label *
; Minimum one FPA's must be specified *
; FPA-x order - any *
. *
; e.g (without semicolon - comment) *
; Available options for Elprotronic's FPA's: *
;  ANY adapter FPA or UIF -* *
; or ANY FPA adapter - FPA *
; or FPA with serial number only eg. - 20080123 *
*

; Available options for Tl's MSP-FET430UIF *
ANY adapter FPA or UIF -* *

; or ANY UIF adapter - UIF *
; or UIF used COM x port - COmM4 *
*

*

*

*

*

FPA-1 FPA
FPA-2 UIF
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Note, that only lines without comments (without semicolon on the framat jised by software. All
lines with comment are ignored. The FPA'’s serial numbers andsFHRdéexes can be listed in any
order and with gap like FPA-1, FPA-5 etc. without FPA-2, 3 etc. Mininone valid FPA with
correct ID or SN must be specified. Up to sixteen adapterbeateclared. When the FPA’s
configuration file is created then file should be saved using naamengtfromFPA and with
extentionini e.g FPAs-setup.ini

Connect all required adapters to USB connectors and retagté’ro-Multi-FPA-Demo.exedemo
software. First the DLL instances should be opened and all connecé&ddrBuld be assigned to
desired FPA’s indexes. When the butféRA assigment’is pressed, then the DLL function named
F_OpeninstancesAndFPAs( FileName ) ;
is called. This function is taking list of defined FPA’s numbei®sifrom the FPAs configuration
file and assigning all adapters to desired FPA indexes (1 to64). Numberaotesto be opened
is calculated automatically, one per available and valid adaptede€cribed example with two
asdapters in th#=PAs selector’will display two valid adapters with list of used FPAstial
numbers or COM port for the MSP-FET430UIF. All, others FPA-x fieldshltisabled. In this
example only two DLL instances becomes opened. Valid FPA indexes becomes 1,2 and ALL.

When the dll instances becomes opened and FPA adapter assigned to desgaadeRds, then
the initialization procedure _Initialization () must be called. Itis recommended to initialize all
opened instances by calling function
F_Set_FPA_index( ALL_ACTIVE_FPA);
when more then one FPA adapter is used, or
F_Set FPA index(1 );
when one FPA (assigned to index 1 by default) is used
prior to initialization function
F_lInitialization 0;
On the demo program initialization procedure all these procge@dueecalled when the buttth
Initialization’ is pressed. Now adapters are ready to take other commands. In the demo above the
‘Autoprogram’ button has been used to download code simultaneously to two targetsdevice
MSP430F1232 via two types of programming adapters - USB-MSP430-FPA IantSP-
FET430UIF. See programming report in Beportwindow - under FPA-#1 report taken from first
adapter, and under FPA #2 - report taken from the second adapter. In reality alwaysetiype
adapters will be used, but this example showing flexibility ofAR&DLL, that allows to swap
adapters and use application software with different adaptémswimodifying an application
software.
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3. Example with API DLL

3.1 Example with single FPA

The code example described below uses one programming adapter. ullkERMA API-DLL
selector should be select for FPA-1 only. Tiiee_indexshould be set to 1 or should be unmodified.
The default value of the fpa_index when one adapter is detected only is 1.

Initialization opening procedure for the USB-FPA can be as follows:
response = F_OpeninstancesAndFPASs( “*# *");
/[ DLL and FPA (one only) initialization
if( response ==0)

{
/IThe FPA has not been found. Exit from the program.
}
F_Set FPA_index( 1) /I select FPA 1 for
F_Initialization( ); Il init FPA

Below is an example of the simplified (without error handling proesjuapplication
program written in C++ that allows to initialize one FPA, amal an autoprogram with the same
features like an autoprogram in the standard FlashPro430 (GUI) software.

1. Download data to target device

F_OpenlinstancesAndFPAs( “*# *"); // DLL and FPA (one only) initialization
if( response ==0)
{
/[The FPA has not been found. Exit from the program.
}
F_Set FPA_index( 1) /l select FPA 1 only
F_Initialization(); I init FPA
/- functions above initialized at the startup only ----
F_ReadConfigFile( flename); /l read configur ation data and save
// to API-DLLs
F_ReadCodeFile( format, filename); //readc ode data and save to DLL
do
{
status = F_AutoProgram( 1); /[start autoprogram
if ( status != TRUE)
{
}
else
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} while(1); //make an infinite loop until last target device programmed

/I- functions below called at the end of sessio n
F_Closelnstances();

Note: TheF_OpeninstancesAndFPAs(.gnd F_Initialization() functions should be called once
and the startup and tke Closelnstances(junction should be called as the last one after all
functions are finished in similar way like tRtashPro430GUI software is opening once
and closed at the end when job is finished. The startup initializakerféw seconds (when
the F_OpeninstancesAndFPAs(..and F_Initialization() are executed) until dll
installation is established and desired firmware downloaded to &&#tex(s). Application
software should call the initialization procedures at the startypamd close access to API-
DLL at the end, when all tests of a lot of units are finished. Closing instandespening
it again is a waist a time.

3.2 Example with Multi-FPA API DLL

The code example described below uses Multi-FPA API-DLL. Thé&+mBA API-DLL is a shell
that allows to transfer incoming instructions from application sofwto desired FPA’s. All
instructions related to single FPA are detailed described ichapters 4.2, 4.3, 4.4 and 4.4.
Instructions specific to Multi-FPA features described in the chapter 4.1.

Application DLL should be initialized first, before other DLLs instruction can be used.

response = F_OpenlinstancesAndFPAs( FPAs-setup.ini );
/I DLL and FPA initialization
if( response ==0)

{

/IThe FPA has not been found. Exit from the program.
}
F_Set FPA_index( ALL_ACTIVE_FPA); /I select all FPA's
F_Initialization( ); /l'init all FPA’s

In example above number of the opened USB-FPAs are specified iPthg-setup.ini’
Below is an example of the simplified (without error handling pilaces) application program
written in C++ that allows to initialize all dlls and FP&gd run an autoprogram with the same

features like autoprogram in the standard FlashPro430 application software.
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1. Download data to all target deviceguses USB-FPAS)

response = F_OpenlinstancesAndFPAs( FPAs-setup.ini );
/I DLL and FPA initialization
if( response ==0)

{
/IThe FPA has not been found. Exit from the program.
}
F_Set FPA_index( ALL_ACTIVE_FPA); Il select all FPA’s
F_Initialization( ); /l'init all FPA’s
F_ReadConfigFile( flename); /I read configur ation data and save
I/ to all API-DLLs
F_ReadCodeFile( format, filename); //read c ode data and save to all
/I API-DLLs
do
{
status = F_AutoProgram( 1);
/Istart autoprogram-to program all targets simulta neously with
/lthe same downloaded data to all target devices.
if ( status '= TRUE)
{
if ( status == FPA_UNMACHED_RESULTS)
{
for (n=1; n<=MAX_FPA_INDEX; n++ ) status[n] = = F_LastStatus( n);
}
else
{
}
}
} while(1); //make an infinite loop until last target device programmed

F_Closelnstances();

Note, that all single API-DLL are independent from each others and it isaquated that all data

and configuration should be the same for each API-DLLs (each,Fi?Aarget devices) . For

example - code data downloaded to the first target device can sentiegbut it is not required) as
code data downloaded to second target device etc. In the example bettowitheaded code to

target devices are not the same .

2. Download independent data to target devicgsises USB-FPAS)

F_OpenlinstancesAndFPAs( FPAs-setup.ini); // DLL a nd FPA initialization
F_Set FPA_index( ALL_ACTIVE_FPA); /Il select all FPA’s
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F_Initialization(); /l'init all FPA’s

F_Set FPA_index( ALL_ACTIVE_FPA);
F_ReadConfigFile( filename); /I read configur

/I select all FPA’s
ation data and save

// to all API-DLLs

F _Set FPA index(1);

F_ReadCodeFile( format, filenamel); // read

/l select FPA 1

code data and save to

/I API-DLL-1

F_Set FPA index(2);

F_ReadCodeFile( format, filename2); // read

/] select FPA 2

code data and save to

/I API-DLL-2

F_Set FPA_index(7);

F_ReadCodeFile( format, filename7); // read

/l select FPA 7

code data and save to

/I API-DLL-7

F_Set FPA_index(8);

F_ReadCodeFile( 8, format, filename8); //read c

/] select FPA 8

ode data and save to

/l API-DLL-8

F_Set FPA_index(
do
{

ALL_ACTIVE_FPA);

status = F_AutoProgram( 1);
/[start autoprogram - to program all targets simu
/Iwith the independent downloaded data to all targ

if ( status '= TRUE)

{
if ( status == FPA_UNMACHED_RESULTS)

{
for (n=1; n<=MAX_FPA_INDEX; n++ ) status[n] = =

F_Closelnstances();

See source code in the DEMO program written in Visual C+suafiBasic or LabView for more

detail.

/I select all FPA’s

[taneously
et devices.

F_LastStatus( n);

target device programmed
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4. List of the DLL instructions

Application DLLs files are the same for the application sofewaritten under Visual C++,
Visual Basic, LabView etc. From that reason the API-DLL reotgfers the pointers from the API-
DLL to application, because Visual Basic (or other softwardnwitlbe able to use these functions.
When a lot of data are transferred from API-DLL to applicatioen these data should be read item
by item.

All DLL instructions are divided to four groups - related to MuRA=selector, single FPA
generic, single FPA encapsulated and single FPA sequentialictrens. Multi-FPA specific
instructions are related to the Multi-FPA DLL only. Genericringions are related to initialization
programmer process, while encapsulated and sequential instrucBae$ased to target device’s
function. Encapsulated and sequential instructions can write, readagedtentents of the target
device’s flash memory.

Multi-FPA specific instructions are related to load and rel#sssingle-FPA dlls, selection
of the transparent path and sequential/simultaneous instructionetraresfagement. All other
instructions are related to single FPAs.

Generic instructions are related to initialization progranpnacess, configuration setup and
data preparation, Vcc and Reset to the target device. Genericiitsts should be called first,
before encapsulated and sequential instruction.

Encapsulated instructions are fully independent executable instrustmnding access to
the target device. Encapsulated instructions can be called anhamsd in any order. When called
then all initialization communication with the target devicetatimg first, after that requested
function is executed and at the end communication with the targeedsvarminated and target
device is released from the programming adapter.

The encapsulated functions should be mainly used for programmgeq tkevices. These
functions perform most tasks required during programming in an easg format. These functions
use data provided in Code Files, which should be loaded before the encdgaulztiens are used.
To augment the functionality of the encapsulated functions, sequinicibns can be executed
immediately after to complete the programming process.
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Sequential instructions allow access to the target devicestepaby-step fashion. For
example, a typical sequence of instructions used to read datd&oanget device would be to open
the target device, then read data and then close the target @&¢oential instruction have access
to the target device only when communication between target devigg@grdmming adapter is
initialized. This can be done wh@pen Target Devicenstruction is called. When communication
is established, then any number of sequential instruction can be @étled.the process is finished,
then at the endClose Target Devicenstruction should be called. When communication is
terminated, then sequential instructions can not be executed.

Note: Inputs / outputs has been defined as INP_X, and LONG_X. Butthem are defined as 4
bytes long (see MSPPrg-DlIl.h header file )

#define INP_X _int32

#define LONG X _int32

Make sure that an application using the DLL file has the same length of desired data.

Figure 4.1 shows the structure of the Multi-FPA API-DLL. It shdved the Multi-FPA DLL is used
to communicate with the user application as well as the tdegetes. Each of the target devices is
accessed by a single DLL associated with it. When more therR#isiReeded, up to 64 DLLs can
be created to communicate with up to 64 devices at a time. Eaahdestf an FPA-DLL contains
its own copy of buffers, as shown in Figure 4.2

Figure 4.1 Multi-FPA API-DLL diagram.
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Figure 4.2 - API-DLL block diagram.
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4.1 Multi-FPA instructions

The Multi-FPA API-DLL instructions are related to MuRRA selector only. These
instructions allows to initialize all single applications dhsl@elect the instruction patch between
application software and desired FPA and sequential/sinedus instructions transfer management
Up to sixteen independent FPAs can be remotely controlled from thieadjgm software. All
instructions from application software can be transferred to deetesg FPA or to all FPAs at once.
That feature allows to increase programming speed and also tdlbage individual access to any
FPA is required.

F Trace ON

F Trace ON - This function activate the tracing.

The F_Trace_ON() opens the DLLtrace.txt file located in theentidirectory and records all API-
DLL instructions called from the application software. This featsiuseful for debugging. When
debugging is not required then tracing should be disabled. Communication histotgdeicathe
in the last session can be viewed in the DLLtrace.txt located in the djrettere the API-DLL
file is located. When the new session is established then thBffil¢race.txt is erased and new
trace history is recorded.

Note: Tracing is slowing the time execution, because all information passedaipplication
software to API-DLL are recorded in the dlltrace.txt file.

Syntax:
void MSPPRG_API F_Trace_ON( void);

F_Trace_OFF

F Trace OFF - Disable tracing, Sele_Trace_ONfor detalils.

Syntax:
void MSPPRG_API F_Trace OFF( void);
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F_Openinstances

F_Openlinstances - API-DLL initialization in the PC.

Instruction must be called first - before all other instructiodnnstead this function the
F_OpeninstancesAndFPAs is recommended.

Important:  Itis not recommendedo use this function. Function used only for compatible with
the old software. Use tlfe_OpenlinstancesAndFPAsinstead.
Do not use the F_Openinstances or F_Check FPA_access after using the
F_OpeninstancesAndFPAs The F_OpeninstancesAndFPASs assigning the FPAs to
USB ports and it is not recommended to reassign once again Be&s using the
F_Check FPA_ accesfunction. To check the communication activity with FPA use the
F_Get FPA_SNfunction that allows to check te communication with the FPA adapter
without modifying the USB ports assignment.

DO NOT use this instruction for activating connection with the MSP-FET43@d#pter.
Use theF_OpeninstancesAndFPAdor it.

Syntax:
INT_X MSPPRG_API F_Openlinstances ( BYTE no);

Parameters:
no -> number of the single API-DLL to be open
no -> 1 to MAX_USB_DEV_NUMBER
where MAX_USB_DEV_NUMBER = 64
Return value:
number of opened instances

F Closelnstances

F_Closelnstances - Close all active API-DLLs and free system memory.
Syntax:
INT_X MSPPRG_API F_Closelnstances ( void );
Parameters:
void
Return value:
TRUE
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F_OpeninstancesAndFPAs, F_Openinstances AndFPAs

F_OpeninstancesAndFPAs - API-DLL initialization in the PC and programming adapters

or F_Openinstances_AndFPAs scan and assignment to desired USB port accotding
contents of the FPA’s list specified in the string or FPA’s
configuration file.

Instruction must be called first - before all other instruction. fands opening the number
of the desired API-DLL and assigning the desired adapters tabhallSB ports. Regardless of the
USB port open sequence and connection of the USB-FPA or MSP-FET430U8Btports, the
F_OpeninstancesAndFPAs instruction is reading the FPA’s list, scpatiavailable adapters
connected to any USB ports and assigning the indexes to all adagterding to contents of the
FPA list (from string or configuartion file). All adapters nistéd in the FPA configuration file and
connected to USB ports are ignored.

Important: Do notuse thé&_Check_FPA_accesafter using th&_OpenlinstancesAndFPAs
TheF_OpeninstancesAndFPASs assigning the FPAs to USB ports and it is not
recommended to reassign once again the USB port usirg@teeck FPA_access
function. To check the communication activity with FPA useRh&et_FPA_SN
function that allows to check te communication with the FPA adapitiow
modifying the USB ports assignment.

Syntax:
INT_X MSPPRG_API F_OpeninstancesAndFPAs( char * List );
INT_X MSPPRG_API F_Openinstances_AndFPAs( CString Lis t);
Parameters:

1. When the first two characters in the List string are *#, teeninding characters of the
string contain a list of desired FPAs serial numbers or E3gyaed to FPA-1, -2, ...-n

indexes, eg.
“x# 20060123, 20060234, 20060287"

2. When the first two characters in the List string are not *#, e string contain file name

or full path of the file with a list of the FPA’s serial numbers, eg.
“C:\Program Files\Elprotronic\FPAs-setup.ini”

Return value:
number of opened instances
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1. The FPA list in the string:
String -> “*# SN1, SN2, SN3, SN4, SN5...”
Where the
SN1- FPA’s serial number that should be assigned to FPA-1 index
SN2- FPA’s serial number that should be assigned to FPA-2 index
etc.
As a delimiter the comma ‘,’ or white space ‘' can be used.
Example:
“*# 20060123, 20060346, 20060222, 20060245"
or
“*# 20060123 20060346 20060222 20060245"

List of the acceptable numbers or IDs for USB-MSP430_FPA adapters:

1. FPAserial number - 8 digits eg. 20060222

eg, “*# 20060123 20060346 20060222 20060245"
Four USB-MSP430-FPA will be used with SN as listed above

FPA-1 20060123

FPA-2 20060346

FPA-3 20060222

FPA-4 20060245
If from any reason the listed adapter is not found, then the FPAexrt@scempty. All other
adapters will have the same FPA-x indexes as specified ilistheg if the FPA SN is
missing, then only the FPA-3 will be empty. The FPA-4 will hthe same position as
before.

FPA-1 20060123

FPA-2 20060346

FPA-3 Empty

FPA-4 20060245

2. ID FPA - to select any USB-MSP430-FPA only. No FPA’s semiamber can be
specified after this definition.
eg, “*# 20060123 20060346 20060222 FPA"
Last one will be an any adapter USB-MSP430-FPA not listed before.

3. ID™ - to select any adapter - USB-MSP430-FPA or MSP-FET430UIF. No other
adapters can be specified after this definition.
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eg, “*# 20060123 20060346 20060222 *"
Last one will be any adapter USB-MSP430-FPA or MSP-FET430UIF not listed before.

List of the acceptable numbers or IDs for the MSP-FET430UIF adapter:

Note:

When the MSP-FET430UIF adapter is used, then fro compatibility methl 5B-MSP430-
FPA adapters software is assigning the serial number for these adaptalswsaber for
these adapters is created with following formula
SN = 20010000 + 200 * HID + 100 * COM + port_number
For example if adapter is using COM port # 6 then the eq. serial number is calculated as
SN = 20010000 + 200 *0 + 100 * 1 + 6 = 20010106
Assigned serial number allows to use application softwal®wi modification for the USB-
MSP430-FPA and MSP-FET430UIF adapters. No modification of the apphcadftware
is required. However, for simplicity the current API-DLL softeyayxan accept also other,
more convenient definition for the MSP-FET430UIF adapters .

FPAserial number - 8 digits eg. 20010106
eg, “*# 20060123 20060346 20060222 20010106"
Four USB-MSP430-FPA will be used with SN as listed above
FPA-1 20060123 - USB-MSP430-FPA
FPA-2 20060346 - USB-MSP430-FPA
FPA-3 20060222 - USB-MSP430-FPA
FPA-4 20010106 - MSP-FET430UIF

ID UIF - to select any MSP-FET430UIF only. No UIF’s seriahmber can be
specified after this definition.

eg, “*# 20060123 20060346 20060222 UIF"

Last one will be an any adapter MSP-FET430UIF.

eg, “*# UIF"

The MSP-FET430UIF adapter only.

ID* - to select any adapter - USB-MSP430-FPA or MSP-FET430UIF. No other
adapters can be specified after this definition.

eg, “# 20060123 20060346 20060222 *"

Last one will be any adapter USB-MSP430-FPA or MSP-FET430UIF not listed before.

If it is used one anMSP-FET430UIF adapter, then it is recommended to use definitith UIF"
instead *#*". With the first definition software will searcimty theMSP-FET430UIFadapter. With
the second definition software will search h&B-MSP430-FPAadapter first, and if this adapter is
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not found, then th1SP-FET430UIF will be searched. So - the first declaratiorastér, the second
is slower, but more universal - any adapter candagl without definition modification

Initialization examples:
1. F_Openlinstances_AndFPAs( “*# *"); // only one an y adapter

or
2. F_Openinstances_AndFPAs( snlist ); // hardcoded S N list

2.The FPA list in the configuration file:
String -> “C:\Program Files\Elprotronic\FPAs-setup.ini”

The FPA list can be specified in the file using the same rules as the definisondeld above.
Each defined adapter is listed after FPA-index s below eg:

; USB-MSP430-FPA configuration setup *

; Elprotronic Inc. *
; up to eight FPA can be specified and connected vi aUSBtoPC *
; syntax: *
; FPA-x Serial Number *
; where FPA-x can be FPA-1, FPA-2, FPA-3 ... u pto FPA-8 *
;  Serial number - get serial number ir ID from th e desires *
; adapter's label *
; Minimum one FPA's must be specified *
; FPA-x order - any *
*
; e.g (without semicolon - comment) *
; Available options for Elprotronic's FPA's: *
;  ANY adapter FPA or UIF -* *
; or ANY FPA adapter - FPA *
; or FPA with serial number only eg. - 20080123 *
. *
; Available options for Tl's MSP-FET430UIF *
;  ANY adapter FPA or UIF -* *
; or ANY UIF adapter - UIF *
; or UIF used COM x port - COmM4 *
; or UIF used HID x port - HID3 *
. *
;FPA-1 20050116 *
;FPA-3 20050199 *

;FPA-5 20050198 *

FPA-1 20060123
FPA-2 20070234
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; NotePad editor can be used to create the FPA conf iguration file.

When the *' is used instead FPA’s SN, then any FPA will beeptad. The *’ can be used only
once and on the end of the FPA’s list eg.

FPA-1 20050116
FPA-2 20050199
FPA-3 *

or
FPA-1 *

when only one adapter (any adapter) is used.

Example:
1. Only one FPA is used:

F_OpeninstancesAndFPAs( “*# *"); //DLL startup and FPA assignment
/Iby default - FPA-1 is selected.
/[The F_Set_FPA_index(1) is not required.

F_Initialization(); /IFPA 1 initialization
F_ReadConfigFile( flename );  //download configu ration to DLLs.
F_ReadCodeFile( format, filename ); //download code file to DLLs.
do
{
status = AutoProgram(1); /Istart autoprogram
if( status != TRUE )
{
/I service software when results from FPAs are not the same
}
else
{
}
{
} while(1);

F_Closelnstances();
/I release DLLs from memory

2. More then one FPA is used.
F_OpeninstancesAndFPAs( FPAs-setup.ini );
/IDLL startup and FPA assignment
F_Set_FPA_index (ALL_ACTIVE_FPA);
/Iselect all available FPAs
F_Initialization();
/linit all FPAs
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F_ReadConfigFile( filename );

/ldownload the same configuration to all DLLs.

F_ReadCodeFile( format, filename );

/ldownload the same code file to all DLLSs.

do
{

status = AutoProgram(1);

/Istart autoprogram to all FPAs simultaneously.

if( status '= TRUE )

{
if( status == FPA_UNMATCHED_RESULTS)
{

/| service software when results from FPAs are

}
else
{
}

{

} while(1);

F_Closelnstances();
/I release DLLs from memory

F _Set FPA index

not the same

F Set FPA index - Select desired FPA index (desired DLL instance)

VALID FPA index -(1to64) or0 (ALL FPAS).
Syntax:

INT_X MSPPRG_API F_Set FPA_index ( BYTE fpa);
Parameters:
fpa -> 1 to MAX_FPA_INDEX where MAX_FPA_INDE X =64
or 0 -> ALL_ACTIVE_FPA

note: instead of ‘0’ value it can be used global de
ALL_ACTIVE_FPA that is defined as

#define ALL_ACTIVE_FPA 0

in the header file

Return value:

TRUE - if used fpa index is valid

FPA_INVALID_NO - if used fpa index is not activated
note: FPA_INVALID_NO -> -2 (minus 2)

fined

or out of range
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IMPORTANT: When any function is trying to access the invalid FPA, then tern value
from this function is -2 (FPA_INVALID_NO)

Note: When indeXALL_ACTIVE_FPA (0) is used, then all data can be transferred fronticgtjpn to all active
FPA’s (API-DLLs). However, when the data is trameée from FPA (or API-DLLSs) to the application, the
the FPA index CANNOT bALL_ACTIVE_FPA (0). Index must select desired FPAhen the simultaneous
process is required eg. reading flash contents &lbrarget devices, then thie Copy_All_Flash_to_Buffer()
should be called after tHe Set FPA index(ALL_ACTIVE_FPA ). When finished, the contents of each
buffer (inside each API-DLLx) can be read usingkh&et FPA_index(1)F_Set FPA index(2)...,and
F_Get_Byte_from_Buffer(..) See below .

F_Set FPA_index (ALL_ACTIVE_FPA); //select all avai lable FPAs
F_Copy_All_Flash_to_Buffer();  //simultaneous pro cess
for( fpa=1; fpa=fpa_max; fpat+)
{
if( F_Set FPA_ index(fpa) == FPA_INVALID_NO ) cont inue;
for(addr = addr_min; addr <= addr_max; addr++)
{
dataladdr][fpa-1] = F_Get Byte from_Buffer(addr );
}

}

F_Get FPA_index

F Get FPA_index - Get current FPA index

Syntax:
BYTE MSPPRG_API F_Get FPA_ index (void);

Return value:
current FPA index

F Check FPA_index

F_Check FPA index - Get current FPA index and check if index is valid.

Similar function to the F_Get_FPA_index, however, while the F_Get_FKéaxiis returning
current FPA index ragardless if the index is valid or not, simgtiurning the value set by the
function F_Set_FPA index(..). The Check FPA index willme-2 (minus two)yPA_INVALID_NO

if FPA is pointing not initialized FPA (dll instance).
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Syntax:
INT_X MSPPRG_API F_Check_FPA_index ( void );

Return value:
current FPA index ( 0, 1 to 64)
or -2 (minus two) FPA_INVALID_NO

F Disable FPA_index

F_Disable_FPA_index - Disable desired FPA index (desired DLL instance)
VALID FPA index -(1to64)

Function allows to disable communication with selected FPA addten application point of
view, all responses will be the same as from the not active EBAmunication with target devices
connected to selected FPA will be stopped. When the F_Set_FPA_indek(0¢ wsed, then
selected FPA will be ignored. Result will not be presentethe Status results (Status and
F_LastStatus(..)).

Syntax:
void MSPPRG_API F_Disable_FPA_index ( BYTE fpa);

Parameters:
fpa -> 1 to MAX_FPA_INDEX where MAX_FPA_INDE X =64

F _Enable FPA index

F_Enable FPA_index - Enable desired FPA index (desired DLL instance)
VALID FPA index -(1to64)

Function allows to enable communication with selected FPA ad&titemnentioned FPA has been
disabled using the function F_Disable FPA_index(...). By default, all FPAs are enabled.
Syntax:

void MSPPRG_API F_Enable FPA_index ( BYTE fpa);

Parameters:
fpa -> 1 to MAX_FPA_INDEX where MAX_FPA_INDE X =64
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F_LastStatus

F_LastStatus - Get current FPA index
VALID FPA index -(1to64)

Syntax:
INT_X MSPPRG_API F_LastStatus ( BYTE fpa);

Parameters:
fpa - FPA index of the desired status
fpaindex -> 1..64

Return value:
Last status from the desired FPAs

All F_xxx functions returns the same parameters (status)easriginal API_DLL is returning.
When function is transferred to all API-DLLs (when the fpa=0) then returned g@i@rafstatus)
is the same as the returned value from the API-DLLs when theréturned values ARE THE

SAME. If not, then returned value is
FPA_UNMATCHED RESULTS

(value of theFPA_UNMATCHED RESULISMInus 1).

To get the returned values from each FPAs, use the

For( n=1; n<=64; n++) status[n] = F_LastStatus( n);
where n -> desired FPA index
and get the last status data from FPA-1, 2, .. up to .64

F_Multi_ DLLTypeVer

F_Multi DLLTypeVer function returns integer number with DLL ID and software revision
version.

Syntax:
MSPPRG_API INT_X F_Multi_ DLLTypeVer( void );

Return value:
VALUE = (DLL ID) | ( OXOFFF & Version )
DLL ID = 0x1000 - Single-DLL for the FlashPro430 - Parallel Port
DLL ID = 0x2000 - Single-DLL for the FlashPro430 - USB
DLL ID = 0x3000 - Single-DLL for the GangPro430 - USB
DLL ID = 0x6000 - Multi-DLL for the FlashPro430
DLL ID = 0x7000 - Multi-DLL for the GangPro 430
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Version = (OxOFFF & VALUE)

F_Get FPA SN

F_Get FPA_SN - Get FPAs Serial number assigned to selected FPA-index (selected
DLL instance number).

Syntax:
LONG_X MSPPRG_API F_Get FPA_SN (BYTE fpa);

Parameters:
fpa - FPA index of the desired status
fpa index -> 1..64

Return value:

Serial number of the selected FPA

or FPA_INVALID_NO - if used fpa index is not activa ted or out of range.
note: FPA INVALID_NO -> -2 (minus 2)(0xFFFFFFFE)
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4.2 Generic instructions

Generic instructions are related to initialization programnpnocess, configuration setup and
preparation data, turning ON and OFF target's DC and RESET thlrgee. Any communication
with the target device is provided when any of the generic ingiruct executed. Generic
instructions should be called before encapsulated and sequential instruction.

F _Check FPA access

F _Check FPA access - Check available Flash Programming Adapter (USB-MSP430-FPA
or MSP-FET430UIF) connected to specified USB drivers (USB
driver index from 1 to 64)

VALID FPA index (DLL instance number) - (1 to 64 )

Important:  Itis not recommendedo use this function. Function used only for compatible with
the old software. Use tlife_OpenlinstancesAndFPAsinstead.
Do not use the F_Openinstances or F_Check FPA_access after using the
F_OpeninstancesAndFPAs TheF_OpenlinstancesAndFPASs assigning the FPAs to
USB ports and it is not recommended to reassign once again thep&fBsing the
F_Check FPA accesfunction. To check the communication activity with FPA use the
F_Get_FPA_SNfunction that allows to check te communication with the FPA adapte
without modifying the USB ports assignment.

F _Check FPA_access should be called as a first function when thes*alitivated. Function
returns serial number of the detected flash programming adapterppif pgogramming adapter

has not been detected with selected USB driver. Up to 64 USB drivers can be scanned.

To make a Multi-FPA software back compatible, the F_Check FPA syoassedure is calling the
functionF_Openinstancesif none of the instances has not been activated before. That allows to
use old application software without calling the new type of Multi-FPA functions.

Syntax:
MSPPRG_API LONG_X F_Check FPA_access (INT_XUSB ind ex);
Parameters:
Index: USB driver index from 1 to MAX_USB_DEV _NUMBER

where MAX_USB_DEV_NUMBER = 64
To search ONLY the USB-MSP430-FPA adapters.
Index = Index | 0x100
To search the USB-MSP430-FPA and MSP-FET430UIF ada pters.
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Return value:
0 - FALSE
>0 - Detected USB-MSP430-FPA or MSP-FET430UIF Seria | Number

Example:

long SN[MAX_USB_DEV_NUMBER+1];
F_Openlinstances(1); /I DLL initialization - one in stance
F_Set FPA_index( 1 ); [/l select access to the first instance
n=0; //no of detected FPAs
for( k=1; k<=MAX_USB_DEV_NUMBER ; k++)
{
SN[K] = F_Check_FPA_access(k);

if ( SN[K] > 20000000 ) n++:;

}
F_Closelnstances(); /I DLL initialization - one inst ance
F_Openlinstances(n); /I Open ‘n’ instances - one pe r FPA
/I Find desired FPAs SN and assign the FPASs serial number every time to the same
/I FPA-index.

/I For example if the

/I SN[1]= 20060123

/I SN[2]= 20060147

/I SN[3]=0 - adapter not present
/I SN[4]= 20060135

/I and desired assignment

/I FPA-1 20060123

/I FPA-2 20060135

/I FPA-3 20060147

/I then following sequence instructions can be used

F_Set FPA_index( 1 ); [/l select access to the first instance

F_Check FPA_access(1); /lassigh FPA SN[1] = 20060 123 to FPA-1
F Set FPA index( 2 ); [/l select access to the second instance
F_Check FPA_ access(4); /lassign FPA SN[4] = 20060 135 to FPA-2
F_Set FPA_index( 3 ); [/ select access to the third instance

F_Check FPA_access( 2); /lassigh FPA SN[2] = 20060 147 to FPA-3

F_Set FPA index( ALL ACTIVE_FPA ); /I select all active instances
F_Initialization() /I All FPASs initialization

F_Initialization

F_Initialization - Programmer initialization.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.



F_Initialization function should be called after the communicatiom whe FPA adapter is
established. To make a Multi-FPA software back compgtibé F_Initialization procedure is calling
the functionF_OpenlinstancesAndFPAs(“*# *”) if none of the instances has not been activated
before. Also the FPA index is selected to 1 by default. That allows to use dlchépplsoftware
without calling the new type of Multi-FPA functions.

When theF_Initialization is called then:

- allinternal data is cleared or set to the default value,

- initial configuration is downloaded from the config.ini file,

- USB driver is initialized if has not been initialized before.
Programming adapter must be connected to the USB to establish communication [R&veae
programming adapter. Otherwise the F_|Initialization will return FALSHtes

Syntax:
MSPPRG_API INT_X F_lInitialization( void );

Return value:
0 - FALSE
1-TRUE
4 - Programming adapter not detected.
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
F_API_DLL_Directory( “.....” ) // optional - see F_API_DLL_Directory()
If( F_Initialization() != TRUE ) /Irequired API-DII - initialization

{

/I Initialization error

F_API_DLL_Directory

F_API_DLL_Directory - The DLL directory location.
VALID FPA index - irrelevant - the same directory location for all DLLs

TheF_API_DLL_Directory command can specify the directory path where the DLLs aresthcat
This command is not mandatory and usually is not required. But in some appl&aitware the
default location of the DLLs is not transferred to the DLL. In taise the related files with DLLs
located in the same directory where the DLLs are located céefiod. To avoid this problem the
full path of the directory where the DLLs are located can bafsggecTheF API_DLL_Directory
must be used befofe Initialization() function.
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Syntax:

MSPPRG_API void F_API_DLL_Directory( Cstring APIDLLp ath );
or MSPPRG_API void F_APIDLL_Directory( char* APIDLLpat h);
Example:

F_API_DLL_Directory( “C:\\Program Files\\Test\\" );

/Il directory where the API-DLLs are locate d
If( F_Initialization() != TRUE ) /Irequired API-DII - initialization
{
/I Initialization error

}
F Close_All
F _Close_All - Close communication with the programming adapter and release PC

memory.

VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

F_Close_All function should be called as the last one before *.dibssd. When the F_Close_All
is called then communication port becomes closed and all intmainic data will be released
from the memory. To activate communication with the programmer tileianction F_Close_All
has been used the F_Initialization function must be called first.

Syntax:
MSPPRG_API INT_X F_Close_All( void );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
F_Initialization(); /Irequired API-DII - initialization
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F_GetSetup

F_GetSetup - Get configuration setup from the programmer.
VALID FPA index -(1to64)

See F_ConfigSetup description for more detalils.

Syntax:
MSPPRG_API INT_X F_GetSetup( CONFIG_BLOCK *config ) ;

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F_ConfigSetup

F_ConfigSetup - Setup programmer’s configuration.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

The F_ConfigSetup can modify configuration of the programmbéeithe F_ConfigSetup is called,
then the structure data block is transferred from the softyalieation to the programmer software.
Current programmer setup can be read using function setup F_GetSetupddtthblock is taken
from the programmer, then part or all of the configuration data can be etbdifd returned back
to programmer using F_ConfigSetup function. Configuration data struidravailable data for
all listed items in this structure are defined below. Listedenand indexes in the [] brackets are
related to thé&_SetConfigandF_GetConfig instructions.

Note: See the MSPPRG-DII.h header file for the list of the latest indexes,
definitions etc.

Note Currently number of parameters used in configur ation exceed the structure
created for this goal. The configuration structure is not modified that
allows to use the new API-DLL with customer’s old a pplication software
without modifying it. The new API-DLL is back-compa tible with the old
ones. The new configuration data are accessible via F_SetConfig and

F_GetConfig instructions.
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Syntax:
MSPPRG_API INT_X F_ConfigSetup( CONFIG_BLOCK config );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

typedef  struct

{
INT_X Interface;

INT_X uProcindex;
INT_X PowerTargetEn;
INT_X CommSpeedindex;
INT_X ResetTimelndex;
INT_X FlashEraseModelndex;
INT_X EraseSegmA,
INT_X EraseSegmB,;
LONG_XEraseFlashStartAddr;
LONG_XEraseFlashStopAddr;
INT_X FlashReadModelndex;
INT_X ReadSegmA;
INT_X ReadSegmB;
LONG_XReadStartAddr;
LONG_XReadStopAddr;
INT_X VerifyModelndex;
INT_X BlowFuseEn;
INT_X ApplicationStartEn;
INT_X BeepEnable;
INT_X EraselnfoSegmC;
INT_X EraselnfoSegmD;
INT_X DefEraseMainMemEn;
INT_X ReadInfoSegmC;
INT_X ReadIinfoSegmD;
INT_X JtagSpeedindex;
INT_X Vccindex;
LONG_XCustomResetPulseTime;
LONG_XCustomResetldleTime;
INT_X RstVccToggleTime;
INT_X ApplResetVccTime;

} CONFIG_BLOCK;

Indexes used by thHe_SetConfigandF_GetConfig functions

CFG_INTERFACE 0
CFG_MICROCONTROLLER 1 (See new functidh Set MCU_Name(.)
CFG_POWERTARGETEN 2
CFG_COMMSPEED 3
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CFG_RESETTIME
CFG_FLASHERASEMODE
CFG_ERASEINFOA
CFG_ERASEINFOB
CFG_ERASESTARTADDR
CFG_ERASESTOPADDR
CFG_FLASHREADMODE
CFG_READINFOA
CFG_READINFOB
CFG_READSTARTADDR
CFG_READSTOPADDR
CFG_VERIFYMODE
CFG_BLOWFUSE
CFG_APPLSTARTEN
CFG_BEEPEN
CFG_ERASEINFOC
CFG_ERASEINFOD
CFG_DEFERASEMAINEN
CFG_READINFOC
CFG_READINFOD
CFG_JTAGSPEEDINDEX
CFG_VCCINDEX
CFG_CUSTOMRESETPULSETIME
CFG_CUSTOMRESETIDLETIME
CFG_RSTVCCTOGGLETIME
CFG_APPLRESETVCCTIME
CFG_POP_UP_EN
CFG_JTAG_SPEED
CFG_BSL_ENH_ENABLE
CFG_BSL_ENH_INDEX
CFG_RETAIN_CAL_DATA_INDEX
CFG_RETAIN_DEF_DATA_INDEX

CFG_RETAIN_START_ADDR_INDEX

CFG_RETAIN_STOP_ADDR_INDEX
CFG_APPLPRGRUNTIME
CFG_RELEASEJTAGSTATE
CFG_RUNTIMETDIGENEN
CFG_RUNTIMETDIGENDIV

CFG_RUNTIMETDIGENPRESCALER

CFG_DCO1_CAL_ENABLE
CFG_DCO2_CAL_ENABLE
CFG_DCO3_CAL_ENABLE
CFG_DCO4_CAL_ENABLE
CFG_DCO5_CAL_ENABLE
CFG_DCO6_CAL_ENABLE

Bom\lmm#

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

54



CFG_DCO7_CAL_ENABLE
CFG_DCO8_CAL_ENABLE
CFG_DCO1_CAL_FREQ_INDEX
CFG_DCO2_CAL_FREQ_INDEX
CFG_DCO3_CAL_FREQ_INDEX
CFG_DCO4_CAL_FREQ_INDEX
CFG_DCO5_CAL_FREQ_INDEX
CFG_DCO6_CAL_FREQ_INDEX
CFG_DCO7_CAL_FREQ_INDEX
CFG_DCO8_CAL_FREQ_INDEX
CFG_DCO_DEFINED_ADDR_EN
CFG_DCO_DEFINED_ADDRESS
CFG_RUNTIMEBSLTXGENEN
CFG_RESERVED_1

62 /lempty - for compatibility wifangPro430

CFG_MASSERASE_AND_INFOA_EN 63
CFG_DCO_CONST_2XX_VERIFY_EN 64

CFG_DCOCAL_2XX_EN
CFG_FIRST_BSL_PASSW_INDEX
CFG_CS_TYPE_INDEX
CFG_CS_INIT_INDEX
CFG_CS_RESULT_INDEX
CFG_CS_CODE_OVERWIRIE_EN
CFG_CS_POLYNOMINAL
CFG_CS1_CALC_EN
CFG_CS1_START_ADDR
CFG_CS1_END_ADDR
CFG_CS1_RESULT_ADDR
CFG_CS2_CALC_EN
CFG_CS2_START_ADDR
CFG_CS2_END_ADDR
CFG_CS2_RESULT_ADDR
CFG_CS3_CALC_EN
CFG_CS3_START_ADDR
CFG_CS3_END_ADDR
CFG_CS3_RESULT_ADDR
CFG_CS4_CALC_EN
CFG_CS4_START_ADDR
CFG_CS4_END_ADDR
CFG_CS4_RESULT_ADDR
CFG_BSL_FLASH_WR_EN
CFG_BSL_FLASH_RD_EN
CFG_DCO_EXT_RESISTOR_EN

[ CFG_INTERFACE 0]
Interface

92

- JTAG/SBW/BSL interface selection
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INTERFACE_JTAG 0 - JTAG Interface - 4 wires

INTERFACE_BSL 1 - BSL Interface
INTERFACE_SBW 3 - Spy-Bi-Wire - 2 wires
[ CFG_MICROCONTROLLER 1] - supported, but not reco mmended -

(See new functiofr_Set MCU_Name(.)
- Microcontroller type selection
MSP430_ANY 0 - Any microcontroller - from F1xx or F4x xst
1- MSP430F110
2 - MSP430F1101
3 - MSP430F1101A
4 - MSP430F1111A

etc.
See the latest MSP430 list and indexes in the Flash Pro430 (GUI) software.
Run software -> list available under pull dow n menu
Setup-> MSP list
Also the MCU index and MCU names can be taken from the instruction
F_Get_Device_Info(). See description of this instru ction in this manual
for details.

[ CFG_POWERTARGETEN 2]

PowerTargetEn - Power Target from the Programming Ad apter
0 - disable
1 - enable

[ CFG_COMMSPEED 3]
CommSpeedindex - BSL communication speed
COMM_SPEED_9k6_INDEX 0
COMM_SPEED_75k_INDEX
COMM_SPEED_300k_INDEX

- 90 kB/s -> USB
- 350kb/s -> USB

N

[ CFG_RESETTIME 4]
ResetTimelndex - Reset Pulse time setup

RESET _50MS_INDEX 0 - USB->10ms, PP->50ms Reset Pulse time
RESET_100MS_INDEX 1 - 100 ms Reset Pulse time
RESET_200MS_INDEX 2 - 200 ms Reset Pulse time
RESET_500MS_INDEX 3 - 500 ms Reset Pulse time

RESET_CUSTOM_INDEX 4
RESET_TOGGLE_VCC_INDEX 5
RESET_SOFT_JTAG_INDEX 6

[ CFG_FLASHERASEMODE 5]

FlashEraseModelndex - Flash Write/Erase/Verify mode index
ERASE_NONE_MEM_INDEX 0 - Write and verify only. No erase flash
ERASE_ALL _MEM_INDEX 1 - Erase/Write/Verify all memo ry
ERASE_PRG_ONLY_MEM_INDEX 2 - Erase/Write/Verify pro gram memory only

(without info segments A abd B)
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ERASE_INFILE_MEM_INDEX 3 - Erase only segments used by the code taken
from the file.
Leave other segment unmodified.
ERASE_DEF_CM_INDEX 4 - Erase/Write/Verify only sp ecified by data
EraseSegmA, EraseSegmB,
EraseFlashStartAddr, EraseFlashStopAddr
[ CFG_ERASEINFOA 6]
EraseSegmA - Info Segment A (0x1080-0x10fF) Erase/Wr ite/Verify,
- in the MSP430F2xx - (0x10 C0-0x10fF)
if FlashEraseModelndex = ERASE_DEF_CM_INDEX

[ CFG_ERASEINFOB 7]
EraseSegmB - Info Segment B (0x1000-0x107F) Erase/Wr ite/Verify,
- in the MSP430F2xx - (0x10 80-0x10BF)
if FlashEraseModelndex = ERASE_DEF _CM_INDEX
[ CFG_ERASEINFOC 19]
EraseSegmC - MSP430F2xx only - Info Segment C (0x10 40-0x107F)
Erase/Write/Verify,
if FlashEraseModelndex = ERASE_DEF _CM_INDEX
[ CFG_ERASEINFOD 20]

EraseSegmD - MSP430F2xx only - Info Segment B (0x100 0-0x107F)
Erase/Write/Verify,
if FlashEraseModelndex = ERASE_DEF _CM_INDEX
0 - Do not Write/Erase/Verify in segment A,B,C or D
1 - Write/Erase/Verify in segment A,B,C or D

[ CFG_ERASESTARTADDR 8 ]
EraseFlashStartAddr - Program Memory Start Address ( 0x1100-0Ox1FFFE)
Erase/Write/Verify,
if FlashEraseModelndex = ERASE_DEF _CM_INDEX
0x1100 to OX1FFFE

[ CFG_ERASESTOPADDR 9 ]

EraseFlashStopAddr - Program Memory Stop Address (0x 1101-0x1FFFF)
Erase/Write/Verify,
if FlashEraseModelndex = ERASE_DEF_CM_INDEX
0x1101 to Ox1FFFF

[ CFG_FLASHREADMODE 10 ]

FlashReadModelndex - Read Flash memory mode
READ_ALL MEM_INDEX 0 - Read all Flash memory
READ_PRGMEM_ONLY_INDEX 1 -Read only programmemory (  0x1100-Ox1FFFF)
READ_INFOMEM_ONLY_INDEX 2 - Read only Info Flash memo ry (0x1000-
Ox10FF)
READ_DEF_MEM_INDEX 3 - Read Flash memory defined by

ReadSegmA, B, C, D
ReadStartAddr and ReadStopAddr

[ CFG_READINFOA 11]
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ReadSegmA - Read from the Info Segment A

[ CFG_READINFOB 12]
ReadSegmB - Read from the Info Segment B

[ CFG_READINFOC 22]
ReadSegmC - Read from the Info Segment B

[ CFG_READINFOC 23]
ReadSegmD - Read from the Info Segment B
if FlashReadModelndex = READ_DEF_MEM_INDEX

[ CFG_READSTARTADDR 13]
ReadStartAddr 0x1100 to Ox1FFFE ;see above

[ CFG_READSTOPADDR 14 ]
ReadStopAddr 0x1101 to OX1FFFF ;see above

[ CFG_VERIFYMODE 15]

VerifyModelndex - Program Verification method
VERIFY_NONE_INDEX 0 - no verification
VERIFY_STD INDEX 1 - standard verification (read and verify)
VERIFY_FAST_INDEX 2 - fast verification (calculate CS and verify)

[ CFG_BLOWFUSE 16 ]

BlowFuseEn - Blowthe security fuse - only using JTA G/SBW interface
0 - disable
1 - enable when called from F_Blow_Fuse()
3 - enable when called from F_Blow_Fuse() or F_Autop rogram(..)

[ CFG_APPLSTARTEN 17]

ApplicationStartEn - reset and start the microcontro ller's
application software when flash is successfully
programmed

APPLICATION_KEEP_RESET 0 - Hardware Reset Line per manent LOW
APPLICATION_TOGGLE_RESET 1 - Hardware Reset ( Pulse Low)
APPLICATION_TOGGLE_VCC 2 - Toggle VCC Reset
APPLICATION_JTAG_RESET 3 - JTAG software reset

[ CFG_BEEPEN 18]

BeepEnable - beep on the end of flash programming
0 - disable
1 - enable

[ CFG_JTAGSPEEDINDEX 24 ]

JtagSpeedindex - valid for the USB model only
JTAG_SPEED_1MB_INDEX 0 IIITAG 4Mb/s, Spy-Bi-Wire->FAS T
JTAG_SPEED_4MB_INDEX 1 /IJTAG 1Mb/s, Spy-Bi-Wire->FAS T
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JTAG_SPEED_400K_INDEX 2 /IJTAG 400kbl/s, Spy-Bi-Wire-> SLOW

[ CFG_VCCINDEX 25]

Vcclndex - valid for the USB-MSP430-FPA version 2.x

VCC_2V2_INDEX 0
VCC_2V4_INDEX
VCC_2V6_INDEX
VCC_2V8_INDEX
VCC_3V0_INDEX
VCC_3V2_INDEX
VCC_3V4_INDEX
VCC_3V6_INDEX

NOoO b~ wWwDNPRE

[ CFG_CUSTOMRESETPULSETIME 26 ]
CustomResetPulseTime value 1 to 1000 step 1 in milis
valid only when the ResetTimelndex = RESET_CUSTOM

[ CFG_CUSTOMRESETIDLETIME 27 ]
CustomResetldleTime value 1 to 2000 step 1 in milise
valid only when the ResetTimelndex = RESET_CUSTOM

[ CFG_RSTVCCTOGGLETIME 28]
RstVccToggleTime value 50 to 5000 step 1 in miliseco
valid only when the ResetTimelndex = RESET_TOGGLE

[ CFG_APPLRESETVCCTIME 29]
ApplResetVccTime value 50 to 5000 step 1 in miliseco
valid only when the ApplicationStartEn = APPLICAT

[ CFG_POP_UP_EN 30]

PopUpEnable - enable or disable to display pop-up me
0 - warning message popup disable
1 - enable all
2 - disable all
[CFG_BSL_ENH_ENABLE 32] - BSL mode (valid for BSL
(See FlashPro430 Manual - chapter 9)
0 - disable
1- enable

[ CFG_BSL_ENH_INDEX 33]
(See FlashPro430 Manual - chapter 9)
BSL _ENH_DISABLE 0 Disable access via BSL

and higher

econds
_INDEX

conds
_INDEX

nds
_VCC_INDEX

nds
ION_TOGGLE_VCC

ssage in run time

version 2.0 and higher)

BSL_ENH_NONE 1 Do not erase flash if the BSL password is invalid

(allows to make a next try)

BSL ENH_ERASE 2 Erase whole flash if the BSL password is invalid

(one try only)

[ CFG_RETAIN_CAL_DATA INDEX  34]
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(See FlashPro430 Manual - chapter 6)
0- Disable retain the DCO Calibration Data for the
1- Enable retain the DCO Calibration Data for the F
saved in the INFO flash memory at location Ox10F8 t

[ CFG_RETAIN_DEF DATA_ INDEX 35]
(See FlashPro430 Manual - chapter 6)
0 - Disable retain the user defined data in flash.
1- Enable retain the user defined data in flash. Da
user defined location (see indexes below) will be r
erase and program.

[ CFG_RETAIN_START_ADDR_INDEX 36]
start address - start address for the user defined
(protected data) in flash.
Size of protected data can not exceed 256 bytes.

[ CFG_RETAIN_STOP_ADDR_INDEX 37]
stop address - stop address for the user defined re
(protected data) in flash.
Size of protected data can not exceed 256 bytes.

[ CFG_APPLPRGRUNTIME 38]
data O - unlimited time
1 to 120 seconds - (limited time)

[ CFG_RELEASEJTAGSTATE  39]
DEFAULT JTAG_3ST 0
DEFAULT JTAG_HI 1
DEFAULT JTAG_LO 2

[ CFG_RUNTIMETDIGENEN 40]
O-disable, 1-enable

[ CFG_RUNTIMETDIGENDIV 41]
data 1 to 255

[ CFG_RUNTIMETDIGENPRESCALER 42]
RUNTIMETDIPRESCALER_6MHZ 0
RUNTIMETDIPRESCALER_2MHZ 1

[ CFG_DCO1_CAL_ENABLE  43]
[ CFG_DCO2_CAL_ENABLE  44]
[ CFG_DCO3_CAL_ENABLE  45]
[ CFG_DCO4 _CAL_ENABLE  46]
[ CFG_DCOS5_CAL_ENABLE  47]
[ CFG_DCO6_CAL_ENABLE 48]
[ CFG_DCO7_CAL_ENABLE  49]
[ CFG_DCOS_CAL_ENABLE 50]

F2xx family.
2xx family. Data are
0 Ox10FF

ta specified in the

estored after

retain data

tain data
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O-disable, 1-enable

[ CFG_DCO1_CAL_FREQ_INDEX 51]
[ CFG_DCO2_CAL_FREQ_INDEX 52]
[ CFG_DCO3_CAL_FREQ_INDEX 53]
[ CFG_DCO4_CAL_FREQ_INDEX 54]
[ CFG_DCO5_CAL_FREQ_INDEX 55]
[ CFG_DCO6_CAL_FREQ_INDEX 56
[ CFG_DCO7_CAL_FREQ_INDEX 57]
[ CFG_DCO8_CAL_FREQ_INDEX 58]

range from 100 to 16000 (100kHz to 16 MHz)
see the MSP430 data sheet for acceptable freq r

[ CFG_DCO_DEFINED_ADDR_EN 59]
O-disable, 1-enable

[ CFG_DCO_DEFINED _ADDRESS 60 ]
DCO block base address

[ CFG_RUNTIMEBSLTXGENEN 61]
O-disable, 1-enable

[ CFG_MASSERASE_AND_INFOA_EN 63 ]
Valid only for MSP430F2xx
O-disable - INFO-A erase disabled when the mas
1l-enable - INFO-A erase enabled when the mass

[ CFG_DCO_CONST_2XX_VERIFY_EN 64 ]
Valid only for MSP430F2xx

O-disable, 1-enable

[ CFG_DCOCAL_2XX EN 65 |
Valid only for MSP430F2xx
O-disable, 1-enable -> make a DCO calibration if D
invalid.

[ CFG_FIRST_BSL_PASSW_INDEX 66 ]
0 - FIRST_BSL_PASSW_DEFAULT
1 - FIRST_BSL_PASSW_FROM_PASSW_FILE
2 - FIRST_BSL_PASSW_FROM_CODE_FILE
3 - FIRST_BSL_PASSW_EMPTY

[ CFG_CS_TYPE_INDEX 69 ]
O-"none"™
1 - "Arithmetic sum (8b/16b)"
2 - "Arithmetic sum (8b/32b)"
3 - "Arithmetic sum (16b/16b)"
4 - "Arithmetic sum (16b/32b)"

5-"CRC16 (Poly = 0x11021) (8b/16b)"

ange.

S memory erase is enabled.
memory erase is enabled.

CO constants are
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6 - "CRC16 defined polynomial (8b/16b)"
7 - "CRC32 (Poly = 0x04C11DB7) (8b / 32b )"
8 - "CRC32 defined polynomial (8b/32b)"

[ CFG_CS_INIT_INDEX 70 ]
0- CS_INIT_VALUE_O_INDEX
1- CS_INIT_VALUE_1_INDEX
2 - CS_INIT_VALUE_ADDR_INDEX

[ CFG_CS_RESULT_INDEX 71 ]
0-“Asls”

1 - Inverted

[ CFG_CS_CODE_OVERWIRIE_EN 72 ]

0 - disable
1 - enable
[ CFG_CS_POLYNOMINAL 73 ]
- polynominal value
[CFG_CS1 _CALC EN 74 ]
[CFG_CS2 _CALC EN 78 ]
[ CFG_CS3_CALC_EN 82 ]
[CFG_CS4_CALC_EN 86 ]
0 - disable
1 - enable
[ CFG_CS1_START_ADDR 73 ]
[ CFG_CS2_START_ADDR 79 ]
[ CFG_CS3_START_ADDR 83 ]
[ CFG_CS4_START_ADDR 87 ]

- Start address value

[ CFG_CS1_END_ADDR 76 ]
[ CFG_CS2_END_ADDR 80 ]
[ CFG_CS3_END_ADDR 84 ]
[ CFG_CS4 END_ADDR 88 ]

- End address value

[ CFG_CS1_RESULT_ADDR 77 ]
[ CFG_CS2_RESULT_ADDR 81 ]
[ CFG_CS3_RESULT_ADDR 85 ]
[ CFG_CS4 RESULT_ADDR 89 ]

- Result address value

[CFG_BSL_FLASH_WR_EN 90 ]
Sum of enabled BSL sectors
- 0x01 - BSL Segment 0 (0x1000-0x11FF)
- 0x02 - BSL Segment 1 (0x1200-0x13FF)
- 0x04 - BSL Segment 2 (0x1400-0x15FF)



- 0x08 - BSL Segment 3 (0x1600-0x17FF)

[ CFG_BSL_FLASH_RD_EN 91 ]
Sum of enabled BSL sectors
- 0x01 - BSL Segment 0 (0x1000-0x11FF)
- 0x02 - BSL Segment 1 (0x1200-0x13FF)
- 0x04 - BSL Segment 2 (0x1400-0x15FF)
- 0x08 - BSL Segment 3 (0x1600-0x17FF)

[ CFG_DCO_EXT_RESISTOR_EN 92 ]
0 - disable
1 - enable
Note: See the MSPPRG-DIl.h header file for the list of the latest indexes,

definitions etc.

Example:

Example below shows the method of modification of the programmergacation setup. First the
current setup from the programmer is uploaded to the applicationfeftsome of the parameters
have been modified and at the end the modified setup is returned back to the programmer.

CONFIG_BLOCK config; /lprogrammer’s configuration data

F_GetSetup( &config );

/IAPI-DLL - get configuration from the programmer
config.Interface = INTERFACE_JTAG;

/Iselect JTAG interface
config.BlowFuseEn = 0;

/[disable fuse blow option
config.FlashEraseModelndex = ERASE_ALL_MEM_INDEX;

/Iselect all memory erase option
F_ConfigSetup( config );

/IAPI-DLL - setup configuration in the programme r

The same configuration can be read/set using the iy t8etConfig function as follows
F_SetConfig( CFG_INTERFACE, INTERFACE_JTAG );
F_SetConfig( CFG_BLOWFUSE, 0);
F_SetConfig( CFG_FLASHERASEMODE, ERASE_ALL_MEM_INDEX );

F_SetConfig

F_SetConfig - Setup one item of the programmer’s configuration.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.
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Similar to the F_ConfigSetup but only one item from th€ONFIG_BLOCkstructure is modified.

Syntax:
MSPPRG_API INT_X F_SetConfig( INT_X index, LONG_X da ta);

See index list in the F_ConfigSetup for details.

Return value:
0 - FALSE
1- TRUE
-2 - FPA_INVALID_NO

Example:

F_SetConfig( CFG_INTERFACE config.Interface );

F_GetConfig

F_GetConfig - Get one item of the programmer’s configuration.
VALID FPA index -(1to64)

Similar to the F_GetSetup but only one item from theoNFIG_BLOCkStructure is read.

Syntax:
MSPPRG_API LONG_X F_GetConfig( INT_X index );
Index’s list - see F_SetConfig

Return value:

Requested setup parameter;
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:

F _Set MCU_Name
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F_Set MCU_Name - Set microcontroller type.
VALID FPA index -(1to64)

The F_Set MCU_Name(..) replaced the old function
F_SetConfig( CFG_MICROCONTROLLER, MCU_index );

The MCU name must be entered exactly with the same natris esthe GUI software - MCU type
pull down menu.

Syntax:
MSPPRG_API INT_X F_Set MCU_Name( char * MCU_name );

Return value:

>= 0 - Index of the selected MCU
-1 - error - invalid MCU name.

Example:

F_Get_Device_Info

F_Get _Device Info - Get information related to selected microcontroller.
VALID FPA index -(1to64)

Syntax:
MSPPRG_API INT_X F_Get_Device Info( INT_X index);

where index:
DEVICE_NAME 0
DEVICE_NAME_SIZE 20
DEVICE_MAIN_FLASH_START_ADDR 20
DEVICE_MAIN_FLASH_END_ADDR 21
DEVICE_INFO_START_ADDR 22
DEVICE_INFO_SEGM_SIZE 23
DEVICE_NO_INFO_SEGMENTS 24
DEVICE_RAM_SIZE 25

Return value:
-1 (OXFFFFFFF) - invalid data

-2 (OXFFFFFFFE) - FPA_INVALID_NO
or
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index-0to 19 -> device name - char by char start ing from index->0
=>M eg. MSP430F149
index 0 ->"'
index 1 ->
index 2 ->
index 3 ->
index 4 ->
index 5 ->
index 6 ->
index 7 ->
index 8 ->
index 9 ->'
index 10 -> 0x0000 -> end of string
index 11 to 19 -> after end of string - irrelevant data.
index 20 -> MAIN Flash Start Address eg 0x1100 (f or F149)
index 21 -> MAIN Flash End Address eg OXFFFF (f or F149)
index 22 -> INFO start address eg 0x1000
index 23 -> INFO segment size eg 0x0080 (f or F149)
index 24 -> No of INFO segments eg 0x0002 (f or F149)
index 25 -> RAM size eg 0x0800 (f or F149)

CSEETCUWRETNLZ

Note: The device info is related to selected microprocessorrddesndex processor should be
first set in the configuration usirtg SetConfig( CFG_MICROCONTROLLER UP_index)

Below is an example of the procedure that can take namesgbpdirsed devices by the API-DLL.
The max size can be tested from the API-DLL, until device namm@pty when the microprocessor
index is incremented from the zero up to max value. In the example below isddbatnte max
number of supported devices is 300, however this value can be dynammodlfied if required.

In the procedure below the names and uP index are savedmEthesLIST structure, where the
name and index pair are kept in the sama®ICELIST Devicelist [] element. When the
DeviceList [] is created, then all names are kept in the alphabetic ordemopdocessor name and
corresponded microprocessor index used by the API-DLL can be taken from followingitsteme

Microprocessor name (string) <- DeviceList[k].name ;
Microprocessor index (int) <- DeviceList[K].index;

#include "MSPPrg-DIl.h"
#define MAX_NO_OF_DEVICES 300

typedef struct

{
char name[DEVICE_NAME_SIZE];

int index;
}DEVICELIST;

DEVICELIST DeviceListfMAX_NO_OF_DEVICES];
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int

{

response = F_OpeninstancesAndFPAs( "*# *"); //get first FPA
if( response > 0)
{
response = F_Set FPA index(1);
response = F_|Initialization();
get_device_names(); /Inow you can read data from A PI-DLL

get_device_names( void )

int n,k, st, index_bak, max_up_index;
DEVICELIST tmp;

tmp.index = 0; *tmp.name = "\0';

index_bak = F_GetConfig( CFG_MICROCONTROLLER ); //g et current uP index
for(k=0; ksMAX_NO_OF_DEVICES; k++)
DevicelList[k] = tmp; /lclr device list

max_up_index = 0;
for(k=0; ksMAX_NO_OF_DEVICES; k++)

{

F_SetConfig( CFG_MICROCONTROLLER, k); /lsetn ew uP index

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

{

DevicelList[k].name[n] = char(OxFF & F_Get_Device_ Info(DEVICE_NAME+n));
if( DeviceList[k].name[0] == 0 ) break; Ilbr eak if name is empty

DevicelList[k].index = k;

max_up_index = k;

}

F_SetConfig( CFG_MICROCONTROLLER, index_bak); /Ir estore uP index

/Isort names in the table from min to max.
if( max_up_index >0)
for( k=0; k<max_up_index; k++)
{
st = FALSE;
for( n=1; n <= max_up_index; n++)
{

if( strcmp( DevicelList[n-1].name, DeviceList[n]. name ) >=0)

st = TRUE;

tmp = DeviceList[n-1];
DevicelList[n-1] = DeviceList[n];
DevicelList[n] = tmp;
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if( st == FALSE) break;
}

return( max_up_index );

}

F_DispSetup

F_DispSetup - Copy programmer’s configuration to report message buffer in text form.
VALID FPA index -(1to64)

Syntax:
MSPPRG_API INT_X F_DispSetup( void );

Return value:

1-TRUE;
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F_DispSetup();
Disp_report_message();
/lsee F_ReportMessage or F_GetReportM essage for details

F ReportMessage, F_ReportMessage

F_ReportMessage - Get the last report message from the programmer.
or F_Report_Message
VALID FPA index -(1to64)

When any of the DLL functions is activated, a message is draatedisplayed on the dynamically
created programmer’s dialogue box. At the end of execution the ukaboy is closed and function
returns back to the application program. Reported message is dageltl dhe last report message
can be read by application program using F_ReportMessage function.AMReportMessage is
called, then report message up to 1000 characters is imported frgrotir@ammer software to the
application software. Make sure to declare characters string length no led8@@echaracters.
When F_ReportMessage is called then at the end the internal mepsstage buffer in the
programmer software is cleared. When F_ReportMessage is not afidleevery communication
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with the target device, then the report message will colle@orted information up to 1000 last
characters.

Syntax:
MSPPRG_API void F_ReportMessage( char * text );
MSPPRG_API char* F_Report_Message( void );

Return value:
none

note: F_Report_Messageés available only with the Multi-FPA API-DLL.

Example:
char text[1002];

Example below shows how to take a message and display it irretiengdoox. The Edit box with
the ID e.g. IDC_REPORT must be created first.

void CMspPrgDemoDIg::Disp_report_message()

{
char text[1002]; /Imust be min. size - 1000
F_ReportMessage( text ); /IAPI-DIl - get last report message
Message = text;
SetDIgltemText(IDC_REPORT, Message.GetBuffer(Me ssage.GetLength()));

CEdit* pEdit = (CEdit*) GetDIgltem(IDC_REPORT);
pEdit->LineScroll(pEdit->GetLineCount(), 0);
UpdateWindow();

F_GetReportMessageChar

F_GetReportMessageChar - Get one character of the the last report message from the
programmer.
VALID FPA index -(1to64)

See comment for th&_ReportMessagdunction.
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F_GetReportMessageCharmllows to get character by character from the report mess#ter.
This function is useful in the Visual Basic application, wherenalbsage can not be transfered via
pointer like it is possible in the C++ application.

Syntax:
MSPPRG_API char F_GetReportMessageChar( INT_X index );

Return value:
Requested character from the Report Message buffer. 1-TRUE

Example:
char text[1002];
INT_X k;
for( k = 0; k< 1000; k++)
text[k] = F_GetReportMessageChar( k );

Example below shows how to take a message and display it indfisngdox. The Edit box with
the ID e.g. IDC_REPORT must be created first.

void CMspPrgDemoDIg::Disp_report_message()

{
char text[1002]; /Imust be min. size - 1000
INT_Xk;
for( k = 0; k< 1000; k++)
text[k] = F_GetReportMessageChar( k );
Message = text;
SetDIgltemText(IDC_REPORT, Message.GetBuffer(Me ssage.GetLength()));
CEdit* pEdit = (CEdit*) GetDIgltem(IDC_REPORT);
pEdit->LineScroll(pEdit->GetLineCount(), 0);
UpdateWindow();

F_DLLTypeVer

F _DLLTypeVer - Get information about DLL software type and software revision.
VALID FPA index -(1to64)
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F _DLLTypeVer function returns integer number with DLL ID and software revigansion and
copying text message to report message buffer about DlanéDsoftware revision. Text content
can downloaded using one of the following functions

F_GetReportMessageChar( index )
or F_ReportMessage( text)

Syntax:
MSPPRG_API INT_X F_DLLTypeVer( void );

Return value:

VALUE = (DLL ID) | ( OXOFFF & Version )

DLL ID = 0x1000 - Single-DLL for the FlashPro430 - Parallel Port
DLL ID = 0x2000 - Single-DLL for the FlashPro430 - USB

DLL ID = 0x3000 - Single-DLL for the GangPro430 - USB

DLL ID = 0x6000 - Multi-DLL for the FlashPro430
DLL ID = 0x7000 - Multi-DLL for the GangPro 430
Version = (OxOFFF & VALUE)

-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
INT_X id;

id =F_DLLTypeVer();
Disp_report_message();
/lsee F_ReportMessage or F_GetReportM essage for details

F_ConfigFileLoad, F_Config_FileLoad

F_ConfigFileLoad - Modify programmer’s configuration setup according to data taken
or F_Config_FileLoad from the specified configuration file.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

TheF_ConfigFileLoad function can download the programmer setup from the external setup fil
Setup file can be created using standard MSP430 Flash Progranfinware. \When setup from the
file is downloaded, then old configuration setup is overwritten. Newpsein be modified using
F_GetSetupandF_ConfigSetup functions.

Location path and file name of the config file must be specified.
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Syntax

MSPPRG_API INT_X F_ConfigFileLoad( char * filename );
MSPPRG_API INT_X F_Config_FileLoad( CString filenam e);
filename - configuration file name including path, file name and extention
Return value:
0 - FALSE
1-TRUE

(OXFFFe & info) | state
where state is defined as follows:
0 - FALSE
1-TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO
info is defined as follows:
error -> OPEN_FILE_OR_READ ERR

note: F_Config_FileLoadis available only when the Multi-FPA dll is used.

Configuration file can be created using the FlasgPro430 GUI software. Run BébBoftware,
select desired configuration and save the file using oM@ Setup asnd_file_name

Specified parameters in the configuration file can be listechynoader. Configuration file can
specified few or all parameters. Parameter name and valubesesparated by minimum one white
character like space or tabulation. See the configuration fagett®y the FlashPro430 software for
details. Use th&lotepadto open the configuration file..

Example:
st = F_ConfigFileLoad( “c:\test\configfile.cfg” );
if((st&1)==TRUE)

F _Power_Target

F_Power_Target - Turn ON or OFF power from programming adapter to target device.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.
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Function F_Power_Target switches ON or OFF power from the progragradapter to the target

device.

Note: PowerTargetEn flag must be set to TRUE (1) in the configuration setup to switch
power from the programming adapter ON.

Syntax:
MSPPRG_API INT_X F_Power_Target( INT_X OnOff );

Return value:

0 - FALSE

1-TRUE

-2 (OXFFFFFFFE) - FPA_INVALID_NO
Example:

F_Power_Target(1); /I Turn Power ON

F_Power_Target(0); /I Turn Power OFF

F Reset Target

F_Reset Target - Generate short RESET pulse on the target’'s device RESET line.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Function F_Reset_Target resets target device and target deap@ication program can start.
Length of the RESET pulse time is specified RgsetTimelndex in configuration setup. See
F_ConfigSetupdescription for details.

Syntax:
MSPPRG_API INT_X F_Reset_Target( void );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID NO

Example:
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F _Get Targets Vcc

F_Get_Targets_Vcc- Get Vcc in [mV] supplied target device.
VALID FPA index -(1to64)

Syntax:
MSPPRG_API INT_X F_Get_Targets_Vcc( void );

Return value:
INT_X - Vcc in milivolts e.g 3000 -> 3.0 V

or (-1) if USB-FPA is not active
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F_Set fpa_io_state

F_Set fpa_io_state - Set state of the Reset, Vcc and Jtagl lines
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Syntax:
MSPPRG_API INT_X F_Set _fpa_io_state( BYTE jtag, BYTE reset, BYTE Vccon void );

jtag -> TMS, TCK, TDI (output from FPA)
0 -> DEFAULT_JTAG_3ST

1 -> DEFAULT_JTAG_HI

2 -> DEFAULT_JTAG_LO
reset -> 0 -> output from FPA RESET - LO

1 -> output from FPA RESET - HI
VcecOn -> 0 -> output Vcc from FPA - OFF

1 -> output Vcc from FPA - ON

(level 2.2V to 3.6V set in CFG_VCCINDEX )
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4.3 Data Buffers access instructions

All data coming to of from target device can be saved in thedeary buffers (see Figure 4.2)
located inside the API-DLL. The data saved in these buffers campled to target devices using an
encapsulated or sequential functions. When the full block of data istcelaglgaved (eg. code data),
then the part of the data buffers can be modified by adding soigee data like serial numbers,
calibration data etc. to each target before executing thedtagnamming process. Data buffers can
be modified at any time, as long as Ehé@peninstancesAndFPAs(.and F_Initialization() have
been executed successfully. When more then one FPA are used then it is rededhoeise only
an executable instructions uses the data buffers for read andReriexample when the read process
is used with external data buffer like it is in instructtorMemory_Read( BYTE * data}xhen the
simultaneous process can not be used and data from each targéis readtsequentially. Using for
this purpose instructida_Copy_All_Flash_to_Buffer(allows to make this process simultaneously.
Results from each targets are saved in a Read Data buferfead Buffer per one API-DLL. When
the simultaneous process is done, then the content from each buffeesindividually read. The
API-DLL contains four buffers (see Figure 4.2Cede, Password Write Data andRead Data
buffers. Contents for theode andPasswordbuffers can be taken from the files, or data can be
written directly to the specified buffer location. Data toWrte Data buffer can be written directly
only, while data from th&®ead Databuffer can be read directly only. The FLASH memory can be
programmed using contents taken from @uale buffer or from théWrite Data buffer. Data to
RAM, registers, I/0O (seen as RAM) can be taken fvirite Data buffer only. Contents from RAM,
registers, /O and flash are savedRiead Databuffer.
Note: TheCode buffer contains two items inside - data and flag in each agltireation. Data is

related to the written value 0 to OxXFF, while flagsedoremptyinforms is the particular byte

is used and should be programmed, verified etc, or if it is emptyhatbbe ignored even

if data is OxFF. All flags are cleared when the new code therfile is downloaded, or if the

F_ClIr_Code_Buffer() instruction is used.
Below are listed the data buffers access between an application and API-Déis buni§truction.

F ReadCodeFile, F_Read CodeFile

F ReadCodeFile - Read code data from the file and download it to internal buffer.
or F_Read_ CodeFile
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

FunctionF_ReadCodeFilelownloads code from the file to internal memory buffer. Code filadbr
and file name and location path of the desired file must be spkcliteee file formats are supported
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- Texas Instruments text format, Motorola *.s19 format and Intelx*foemat. When file is
downloaded then contents of this file is analysed. Only code memotiploealid for the MSP430
microcontroller family will be downloaded to the internal Code bui#ery code data located outside
memory space of the MSP430 microcontroller will be ignored and wammesgage will be created.
When the=_ReadCodeFildunction is used then the fullode buffer is filled with data OxFF and

all flags are cleared(nptyflag) first. When the valid data are taken from the code buffer, the data
is saved in buffer and flag modified fraemptyto used

Syntax:
MSPPRG_API INT_X F_ReadCodeFile(int file_format, char * FileName );
MSPPRG_API INT_X F_Read_CodeFile( int file_format, CsString FileName );
file_format:
FILE_TI_FORMAT (2) for TI (*.txt) format
FILE_ MOTOROLA_ FORMAT (2) for Motorola (*.s19, *.s28 or *.s37)
FILE_INTEL_FORMAT (3) for Intel (*.hex)
FILE_IAR_D43_FORMAT (4) for IAR (UBROF9) *.d43 form at
or FILE_DEBUG_A43_FORMAT (5) for IAR HEX or Motorola debug format
FileName: file name including path, file name and extention

note: F_Read_CodeFile is available only when the Multi-FPA dll is used.

Return value:
(OxFFFe & info) | state
where state is defined as follows:
0 - FALSE
1-TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO
info is defined as follows:
warning -> CODE_IN_ROM
CODE_IN_RAM
CODE_OUT_OF_FLASH
CODE_OVERWRITTEN
error -> INVALID CODE_FILE
OPEN_FILE_OR_READ_ERR

Example:
int st;

st = F_ReadCodeFile( FILE_TI_FORMAT, “c:\test\demof ile.txt”);
if((st& 1) ==TRUE)
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else

{
if (st & CODE_IN_ROM ){......}
if (st & CODE_OUT_OF FLASH){......}
if (st & INVALID_CODE_FILE){......}

F _Get CodeCS

F _Get CodeCS - Read code from internal code buffer and calculate the check sum.
VALID FPA index - (1to64).

Syntax:
MSPPRG_API LONG_X F_Get _CodeCS(int index );

index - index of the desired code

Index = 1 - Calculate check sum of the code from i nternal code buffer.
2 - Return Code Cs used in the last Autprogram s ession.
3 - Return Memory Cs used in the last Autprogram session.
Other Index values - reserved for the f uture option.

Return value:
Calculated check sum or
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F ReadPasswFile, F_Read PasswFile

F_ReadPasswFile - Read code password data from the file and download it to internal buffer.
or F_Read PassweFile
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Function F_ReadPasswFile downloads part of the code from the fitetoal memory buffer. From
the code file only data related to the password data (location OxteFlExFFFF) are stored in the
password memory buffer. All other data is ignored. Code file foaméfile name and location path
of the desired file must be specified. Three file formatssapported - Texas Instruments text
format, Motorola *.s19 format and Intel *.hex format.

Syntax:
MSPPRG_API INT_X F_ReadPasswFile( INT_X file_fo rmat, char * FileName );
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MSPPRG_API INT_X F_Read_PasswFile( INT_X file_ format, CString FileName );

file_format -> specify code file format - T1 (*. txt), Motorola (*.s19, *.s28,
*.s37), Intel (*.hex), IAR UBROF9 (*.d43) or IAR d ebug (*.a43) format
FILE_TI_FORMAT (2) for TI (*.txt) format
FILE_ MOTOROLA FORMAT (2) for Motorola (*.s19, *.s28 or *.s37)
FILE_INTEL_FORMAT (3) for Intel (*.hex)
FILE_IAR_D43_FORMAT (4) for IAR (UBROF9) *.d43 form at
or FILE_DEBUG_A43_FORMAT (5) for IAR HEX or Motorola debug format
FileName -> full file name including path, file name and extention

note: F_Read_PassweFile is available only when the Multi-FPA dll is used.

Return value:
(OxFFFe & info) | state
where state is defined as follows:
0 - FALSE
1-TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO
info is defined as follows:
error -> INVALID_CODE_FILE
OPEN_FILE_OR_READ_ERR
PASSWORD_NOT_FOUND

Example:

st = F_ReadPasswFile( FILE_TI_FORMAT, “c:\test\demo file.txt” );
if((st& 1) ==TRUE)

F _Clr_Code_Buffer

F CIr_Code_ Buffer - Clear content of th€odebuffer.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.



Function fill the full Code buffer with da@@xFF and clear all flags temptyvalue.

Syntax:
MSPPRG_API INT_X F_CIr_Code_Buffer( void );

Return value:
0 - FALSE
1- TRUE
-2 - FPA_INVALID_NO

Example:

F _Put Byte to Code_ Buffer

F_Put Byte to_Code_Buffer - Write code data to Code buffer.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Instruction allows to write contents of the code to code buffer idisteimg the=_ ReadCodeFile
instruction. Contents of the downloaded code data can be modified or filletthevnew data, if code
buffer has been cleared first (usifgClr_Code_Bufferfunction).

Instruction write the data tGodebuffer in specified address location and setubedflag in that

location.

Note: Writing the OxFF to the specified location where the other thedXdRE data was located do
not remove the contents from the buffer in fully. The new data (OxHR)e written toCode
buffer location, but flag still will be set tased Use thé=_CIr_Code_Buffer()instruction
to fully clear theCode buffer before writing the new data block.

Syntax:

MSPPRG_API INT_X F_Put_Byte_to_Code_Buffer( LONG_X address,
BYTE data );

Parameters value:
code address - 0x1000 to Ox1FFFF
data - 0x00 to OxFF

Return value:
0 - FALSE
1- TRUE
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-2 - FPA_INVALID_NO

Example:
BYTE code[0x20000];

F_CIr_Code_Buffer();
for( address = 0x1000; address < 0x20000; address ++)

{
F _Put Byte to Code_ Buffer( address, code[ad dress));

F_Get Byte from_Code_ Buffer

F _Get Byte from_Code_Buffer - Read code data from code buffer.
VALID FPA index -(1to64)

Instruction allows to read or verify contents of the code from coderbubata returns value 0x00
to OXFF if in the particula€ode buffer location the flag is set tesed otherwise return valud
(minus one) if data is empty.

Syntax:
MSPPRG_API INT_X F_Get Byte from_Code_Buffer( LONG_ X address);

Parameters value:
code address - 0x1000 to Ox1FFFF

Return value:
0x00 to OxFF - valid code data
-1 (OXFFFFFFFF) - code data not initialized on pa rticular address
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F_Put Byte to Password_Buffer

F _Put_Byte to Password_Buffer - Write code data to password buffer.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.
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Instruction allows to write contents of the code to code buffer insitgiag the F_ReadPasswordFile

instruction.

Note: All 32 bytes of the password data must be written tdPeswordbuffer to make a valid
password for the BSL access.

Syntax:
MSPPRG_API INT_X F_Put Byte to Password_Buffer( LON G_X address,
BYTE data );

Parameters value:
code address - OXFFEO to OxFFFF
data - 0x00 to OxFF

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
BYTE code[0x20000];

for( address = OXFFEO; address <= OxFFFF; address ++)
{

F_Put Byte to Password_Buffer( address, cod e[address]);

F_Get Byte from_Password_Buffer

F_Get Byte from_Password_Buffer - Read code data from password buffer.
VALID FPA index -(1to64)

Instruction allows to read or verify contents of the code fRasswordbuffer. Data returns value
0x00 to OxFF if in the particuldasswordbuffer location the flag is set tssed otherwise return
value-1 (minus one) if data is empty.

Syntax:
MSPPRG_API INT_X F_Get_Byte_from_Password_Buffer( L ONG_X address );

Parameters value:
code address - OxFFEO to OxFFFF

Return value:
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0x00 to OXFF - valid code data
-1 (OXFFFFFFFF) - code data not initialized on pa rticular address
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F _Put Byte to Buffer

F_Put Byte to_ Buffer - Write byte to temporary Write Data Buffer (See Figure 4.2)
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Syntax:
MSPPRG_API INT_X F_Put_Byte to Buffer( LONG_X addre ss, BYTE data );
address: temporary buffer address equal the RAM, reg ister, 1/0O or Flash
destination address ( 0x0000 to OX1FFFF )
data: Byte to be written.

Return value:
1 - TRUE if specified address is legal (0x0000 to O x1FFFF)
0- FALSE - if address is not valid
-2 - FPA_INVALID NO.

NOTE: Specified address in the temporary RAM or Flash buffer isahme @s a physical
RAM/FLASH address.

Example:

for( addr = 0x1000; addr<0x1100; addr++ )
st = F_Put_Byte to Buffer( addr, data[addr] );
st = F_Copy_Buffer_to_Flash( 0x1000, 0x100 );

see also F_Copy_Buffer_to_Flash,
F_Copy_Buffer_to_ RAM,

F_Get Byte from_Buffer

F_Get_Byte from_Buffer - Read one byte from the temporary Read Data Buffer (see
Figure 4.2)
VALID FPA index -(1to64)
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Syntax:
MSPPRG_API BYTE F_Get Byte from_Buffer( LONG_X addr

Return value:
Requested byte from the specified address of the Re

Example:
see F_Copy_ All_Flash_To_Buffer,
F_Copy_Flash_to_ Buffer,
F_Copy_RAM to_Buffer.

ess);

ad Data Buffer.
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4.4 Encapsulated instructions

Encapsulated functions are powerful and easy to use. When called ttievicd actions from the
beginning to the end are done automatically and final resuéipisrted as TRUE or FALSE.
Required configuration should be set first udingsetSetupand F_ConfigSetupfunctions. Also
Code file and Password File (if required) should be opened firstp&ueded function has following
sequence:
- Power from the programming adapter becomes ®@werTargetEn in configuration
setup is enabled.
- Vcc is verified to be higher then 2.7V.
- JTAG/SBW or BSL communication between programmirapgetr and target device is
initialized. JTAG/SBW or BSL interface is selected in confagion setup itnterface
- Selected encapsulated instruction is executed (pAagoam, Verify Fuse or Password,
Memory Erase etc. ).
- Communication between target device and programming adapter is terminated.
- Power from the programming adapter becomes OFF (if selected).
- Target device is released from the programming adapter.

F_AutoProgram

F_AutoProgram - Target device program with full sequence - erase, blank check,
program, verify and blow security fuse (if enabled).
VALID FPA index -(1to64) or0 (ALL FPAs) executed simultaneously.

Auto Program button is the most frequently function when programmingaoiatrollers in
the production process. Auto Program function activates all requiredipreseo fully program and

verify the flash memory contents. Typically, when flash memorgsieebe erasediuto Program
executes the following procedures:

- initialization

- erase flash memory - restore retain data (including DCO constants) gé&nabl
- confirm if memory has been erase,

- flash programming and verification,

- flash memory check sum verification,

- blowing the security fuse ( if flag BlowFuseEn = 3)).
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Syntax:
MSPPRG_API INT_X F_AutoProgram( INT_X mode );
mode = 0;
mode =1 and up - reserved

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID NO

Example:
if( F_Initialization() '= TRUE) /Irequired API-DII - initialization
{
/I Initialization error
}
int st = F_ConfigFileLoad( “c:\test\configfile.cfg” );
if((st& 1) !=TRUE)
{
Info = st & OXFFFE;
}
F_GetSetup( &config ); /IAPI-DLL - get configuration from the programmer
............................ /I modify configuration if required
F_ConfigSetup( config ); /I download setup to programmer
F_SetConfig( ....., ..... ) /I modify configuration if required
do{

.................... /I prepare next microcontroller

.................... /lexit if the last microcontroller
/I has been programmed

F_VerifyFuseOrPassword

F_VerifyFuseOrPassword -Verify the Security fuse if JTAG/SBW interface is actioe
verify the password access if BSL interface is active.
VALID FPA index -(1to64) or0 (ALL FPASs) executed simultaneously.

Syntax:
MSPPRG_API INT_X F_VerifyFuseOrPassword( void );
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Return value:
0 - FALSE (JTAG fuse blown or BSL password wrong)
1-TRUE (valid access to MSP430)
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F _Memory Erase

F_Memory Erase -Erase Target's Flash Memory
VALID FPA index -(1to64) or0 (ALL FPAs) executed simultaneously.

Erase flash size, or sector to be erased, should be specifiecconflgaration setup. When mode
erase flag is set to one, then all memory will be eraseakdiegs erase memory configuration setup
value. When th&etain Dataare specified (including DCO constants in the F2xx), then retén da
are read before erase process, and restored after the erase process.

Syntax:
MSPPRG_API INT_X F_Memory_ Erase( INT_X mode );
mode = 0 -> erase space specify by the FlashEraseMo delndex and
restore retain data if enabled;
mode = 1 -> erase all Flash memory, regardless Flas hEraseModelndex and

restore retain data if enabled;

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F_Memory_Blank_Check

F_Memory_ Blank_Check -Check if the Target’s Flash Memory is blank.
VALID FPA index -(1to64) or0 (ALL FPAs) executed simultaneously.

Syntax:
MSPPRG_API INT_X F_Memory_Blank_Check( void );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO
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F_Memory_Write

F_Memory_ Write - Write content taken from the Code file to the Target’s Flasmbfg.
VALID FPA index -(1to64) or0 (ALL FPAs) executed simultaneously.

Syntax:
MSPPRG_API INT_X F_Memory_Write( INT_X mode );
mode = 0;
mode = 1 and up - reserved

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

F_Memory_Verify

F_Memory_Verify - Verify contents of the Target's Flash Memory and Code Buffer
VALID FPA index -(1to64) or0 (ALL FPASs) executed simultaneously.

Note: During the verification process either all memory or just the selectedopéne memory is
verified, depending on settings specified in the configuration sefsiEraseModelndex
Only valid data taken from the Code Buffer are compared with the tafgesttsmemory. If
size of the flash memory is bigger then code size then all remindaghditsh memory is
ignored.

Syntax:
MSPPRG_API INT_X F_Memory_Verify( INT_X mode );
mode = 0;
mode = 1 and up - reserved

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO
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F_Memory Read

F_Memory Read - Read contents of the Target's Flash Memory
VALID FPA index -(1to64)

Size of the read memory size is defined in the configuration setup
FlashReadModelndex, ReadSegmA, ReadSegmB, ReadStartAddr, ReadStopAddr.

All data will be saved in destination byte buffer.

IMPORTANT: Declared size of this buffer must be at leastOx1F000.The biggest Flash
memory size (currently 120kB in the MSP430X) can be transfewedtarget
to mentioned buffer. If buffer is smaller, then application willsbrauring
execution.

This function reads the data from the flash memory starting at address 0x1000.

At the [0x0000] location - byte taken from the Flash memory at location 0x1000;

At the [OXEFFF] location - byte taken from the Flash memory at location OXFFFF;

It is recommended to use tlke Copy_All_Flash_to_Buffer() instruction combined with the
F_Get_Byte from_Buffer(..)insteadF_Memory Read() TheF_Copy_All_Flash_to_Buffer()
instruction uses all internal buffers and size of the externatbigfirrelevant Read contents from
the flash saved in the Read Data Buffer (see Figure 4.2) aaadéom them byte by byte using
theF_Get_Byte From_Buffer(...)The size of the Read Data Buffer is adjusted to the |latesd
the MSP430 flash memory and user can read only desired dataaizehis buffer, avoiding
crashing problem if from any reason the data buffer size in umgplgcation software is too small.
Also theF_Copy_All_Flash_to_Buffer()can run simultaneously if more then one FPA are used,
saving significantly execution time. The functidh Memory Read(..)cannot be executed
simultaneously. So, when more then one FPA is used then the reading timich faster if the
F_Copy_All_Flash_to Buffer()instead=_Memory_Read(..)is used.

Syntax:
MSPPRG_API INT_X F_Memory_Read( unsigned char * d ata);

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
unsigned int data[Ox1F000];
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st = F_Memory_Read( data);
if (st!=TRUE)

F_Copy_All_Flash_to Buffer

F_Copy_All_Flash_to_Buffer - Read contents of the Target's Flash Memory and save it in
the temporary Read Data buffer (see Figure. 4.2)
VALID FPA index -(1to64) or0 (ALL FPAs) executed simultaneously.

Sed~_Memory_Readfor comments. Function useful in Visual Basic application, whereetiory
block can not be transferred to the Visual Basic application via polatents of the temporary
flash buffer can be read using_Get_Byte from_Buffer( address)nstruction.

Syntax:
MSPPRG_API INT_X F_Copy_All_Flash_to_Buffer( void );

Return value:
0 - FALSE
1-TRUE

Example:
unsigned int data[0x20000];
LONG_X addr;

st = F_Copy_All_Flash_to_ Buffer();

if (st==TRUE)

{

for( addr = 0x1000; addr<=0x1FFFF; addr++)

data[ addr ] = F_Get_Byte from_Buffer( addr);

F_Restore_JTAG_Security Fuse

F_Restore_JTAG_Security Fuse - Restore JTAG security fuse in F5xx, F6xx MCUvialBinterface
VALID FPA index -(1to64) or0 (ALL FPASs) exaited simultaneously.
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Syntax:
MSPPRG_API

Return value:
0 - FALSE
1-TRUE

INT_X F_Restore JTAG_Security Fuse( vo
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4.5 Sequential instructions

Sequential instructions allow access to the target device ic@aniination of the small
instructions like erase, read, write sector, modify part of meetorySequential instruction have an
access only when communication between target device and prograagaptgr is initialized. This
can be done whdh_Open_Target_Devicmstruction is called. When communication is established,
then any of the sequential instruction can be called. When thesprigcinished, then at the end
F_Close_Target_Devicenstruction should be called. When communication is terminated, then
sequential instructions can not be executed.

Note: Erase/Write/Verify/Read configuration setup is not required when segjuastructions are
called. Also code file is not required to be downloaded. All dake tarritten, erased, and read is
specified as a parameter to the sequential functions. Data downloaded frootéh@e is ignored
in this case.

Very important:

The sequential functions allows to program words in the FLASH meomagy flash space location.
Also the same bytes / words can be programmed few times. Soféwarebe able to control how
many times the same location of the flash has been programmexbhetvasures. User should take
a full responsibility to program the flash memory according tdt88430 specifications. See TlI's
data sheets and manuals for details.

The following flash programming limitation should be taken to consideration:

1. The same word or byte can not be programmed more then twice hetaseres. Otherwise,
damage can occur.
2. In byte/word mode, the internally-generated programming voltagplgd to the complete

64-byte block, each time a byte or word is written, for 32 of the,3&ycles. With each byte
or word write, the amount of time the block is subjected to the prognag voltage
accumulates. The cumulative programming tigg, imust not exceeded for any block. If the
cumulative programming time is met, the block must be erased Ipeidoeming any further
writes to any address within the block. The cumulative time forolder MSP430
microcontrollers ( F1xx, F4xx) is typically 4 ms. For the nesres - 10 ms. See the device-
specific datasheet for specifications. .

The FTG frequency used in the USB-MSP430-FPA with the single {taalbytes)
programming mode is 428 kHz. This means that programming timeshtyle word is appr
75 us. Programming time of the one byte would be the same.

Cumulative time for the 64 bytes uses byte write mode would be appr.

t.pr = 64(bytes) * 75 us = 4.8 ms.
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This time can exceed the cumulative time for the older MSP43®aooictrollers. From that
reason the USB-MSP430-FPA uses the word write mode that all@esitease 2 times the

cumulative time.
tepr = 32(words) * 75 us = 2.4 ms.

F_Open_Target Device

F_Open_Target Device - Initialization communication with the target device.
VALID FPA index -(1to64) or0 (ALL FPASs) executed simultaneously.

When F_Open_Target_Devicas executed, then
- Power from the programming adapter becomes ®@werTargetEn in configuration
setup is enabled.
- Vcc is verified to be higher then 2.7V.
- JTAG/SBW or BSL communication between programmirapgetr and target device is
initialized.

Note: The correct BSL password should be downloadeddsvpard or data buffer to be able to activate tadgeices
if BSL or Fast BSL intefrace is used. If passwardriknown the use encapsulatedMemory_Erase()function
first.

Target device is ready to get other sequential instructions.

Syntax:
MSPPRG_API INT_X F_Open_Target_Device( void );

Return value:
0 - FALSE (communication failed)
1-TRUE (communication is OK)
2 - JTAG security blown - communication failed
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
int st;

F_Segment_Erase(0x1000);
st = F_Sectors_Blank_Check( 0x1000, 0x107f);
if (st!=TRUE)

F_Memory_Write_Data( 0x1000, 0x20, data );
F_Memory_Write_Data( 0x1050, 0x20, data );

92



F_Segment_Erase(0x4000);
F_Segment_Erase(0x4200);
F_Segment_Erase(0x4400);
F_Segment_Erase(0x4600);

st = F_Sectors_Blank_Check( 0x4000, 0x47ff);
if (st!=TRUE)

F_Memory_Write_Data( 0x4000, 0x100, datal );
F_Memory_Write_Data( 0x4100, 0x100, data2 );

F _Close_Target Device

F_Close_Target_Device - Termination communication between target device and progragnmi
adapter.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Instruction should be called on the end of the sequential instructions FNG&se Target Device
instruction is executed then:

- Communication between target device and programming adapter is terminated.

- Power from the programming adapter becomes OFF (if selected).

- Target device is released from the programming adapter.

Syntax:
MSPPRG_API INT_X F_Close_Target Device( void );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
See example above (Open_Target Device

F_Segment_Erase

F_Segment_Erase - Erase any segment of the MSP430 Flash memory.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.
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Parameters:
segment address - Even number from 0x1000 to Ox1FFFE,

To erase a memory segment specify an address within that mesgorgrst. For example to erase
segment 0x2000-0x21FF any address from the range 0x2000 to Ox21FF can bEdspecdrase

all memory segments, erase the memory segment by segmergg ethe@®ncapsulated instruction
F_Memory_Erase(1);

Note When encapsulated instruction is executed, then next access to th&iségistruction can
be accessed only whén Open_Target_Devicestruction is called again.

Syntax:
MSPPRG_API INT_X F_Segment_Erase( LONG_X address );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID NO

Example:
F_Segment_Erase(0x4000); /I erase segment 0x4000 to Ox41FF
F_Segment_Erase(0x4100); /I erase the same segment
F_Segment_Erase(0x1010); Il erase INFO segment 0x1000 to Ox107F

F_Sectors_Blank_Check

F_Sectors_Blank_Check - Blank check part or all Flash Memory. Start and stop addreks of t
tested memory should be specified.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Parameters:
start address - Even number from 0x1000 to Ox1FFFE,
stop address - Odd number from 0x1001 to Ox1FFFF,,
Syntax:
MSPPRG_API INT_X F_Sectors_Blank_Check( LONG_X start_addr,

LONG _ X stop_addr);

Return value:
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0 - FALSE
1-TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
F_Sectors_Blank_Check (0x1000, 0x107F) ;  /INFO secto blank check
F_Sectors_Blank_Check (0x8000, OXFFFF) ;1132 kB memory size blank check
F_Sectors_Blank_Check (0x1220, 0x123f) ;  llpart of sector blank check

F_ Write_Word

F_Write_Word - Write one word ( two bytes) to RAM, registers, 10 etc. without FLASH.

VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Note: When theBSL or Fast BSL is used then an access to RAM location 0x200 to Ox2FF is
blocked. This RAM area is used by stack and firmware for the BSL or Fast BSL.

Write one word to any location of the target device. Write to Flash has no effect.
Parameters:

address Even address from 0x0000 to Ox1FFFE,
data - one word to be written to target device
Syntax:
MSPPRG_API INT_X F_Write_ Word( LONG_X addr, INT _Xdata);

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO

Example:
F_Write_Word( 0x0124, 0x2143 );

F Read Word

F_Write_Word - Read one word ( two bytes) from RAM, registers, IO, Flash etc.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.
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Read one word to any location of the target device.
Parameters:
address Even address from 0x0000 to Ox1FFFE,

Syntax:
MSPPRG_API INT_X F_Read_Word( LONG_X addr );

Return value:
data - one word
-2 (OXFFFFFFFE) - FPA_INVALID NO

Example:
data = F_Read_Word( 0x0124 );

F_Write_Byte

F_Write_Word - Write one byte to RAM, registers, 10 etc. without FLASH.

VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

NOTE: Instruction not supported BSL andFast BSL

Write one byte to any location of the target device. Write to Flash has no effect.

Parameters:
address Any address from 0x0000 to Ox1FFFF,
data - one byte to be written to target device
Syntax:
MSPPRG_API INT_X F_Write_Byte( LONG_X addr, BYT E data );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID NO

Example:
F_Write_Byte( 0x33, 0x20 );
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F Read Byte

F_Read_Byte - Read one byte from RAM, registers, 10, Flash etc.
VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

NOTE: Instruction not supported BSL andFast BSL
Read one byte from any location of the target device.
Parameters:

address Any address from 0x0000 to Ox1FFFF,

Syntax:
MSPPRG_API BYTE F_Read_Byte( LONG_X addr );

Return value:
data - one byte

Example:
data = F_Read_Byte( 0x33);

F_Memory_ Write_Data

F_Memory Write_Data - Write data block to Flash Memory.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Blank check before writing and verification after writing in not provided.
Parameters:
start address - Even number from 0x1000 to Ox1FFFE,
size - Even number - 2 or higher
block of data in bytes to be written.

Note: Function is useful for writing small data block, usually shorter B@$hbytes, like calibration
data, serial numbers etc. Function can also be used to writing ttatgdslock, however for
this purpose itis recommended to use an encapsulated fuacktemory Write()described

in this manual. Thé&_Memory_Write_Data(uses byte by byte flash write procedure. When

the JTAG or Spy-Bi-Wire interface is used, then the Memory Write_Data()use the
JTAG/SBWprotocol to directly program the Flash memory. Fh#emory_Write(Jfunction
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first download the Flash Loader to RAM memory, and use the blockflaste procedures,
speeding up programming process.

Syntax:
MSPPRG_API INT_X F_Memory_Write_Data( LONG_X st art_addr,
INT_X size, unsigned char *data );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID NO

Example:
unsigned char data[0x100];

F_Memory_Write_Data( 0x1000, 0x20, data );
F_Memory_Write_Data( 0x1050, 0x20, data+0x80 );
F_Memory_Write_Data( 0x2000, 0x100, data );

F_Memory Read_Data

F _Memory Read Data - Read data block from Flash Memory only.
VALID FPA index -(1to64)

Parameters:
start address - Even number from 0x1000 to Ox1FFFE,
size - Even number - 2 or higher

block of bytes where data should be saved.

Syntax:
MSPPRG_API INT_X F_Memory_Read_Data( LONG_X st art_addr,
INT_X size, unsigned char *data );

Return value:
0 - FALSE
1- TRUE
-2 (OXFFFFFFFE) - FPA_INVALID_NO
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Example:
unsigned char rd_data[0x800];

int st;

st = F_Memory_Read_Data( 0x1000, 0x800, rd_data );
if (st!=TRUE)

F_Copy_Buffer_to_Flash

F_Copy_Buffer_to_Flash - Write “size” number of bytes from the Write Data Buffeeé Figure
4.2) to flash. Starting address is specified in the “start address”

VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Syntax:
MSPPRG_API INT_X F_Copy_Buffer_to_Flash( LONG_X s tart_address,
LONG_X size );
Parameters:
start address - Even number from 0x1000 to Ox1FFFE,
size - Even number

Return value:
1 - TRUE if data has been saved successfully
0 - FALSE.
-2 - FPA_INVALID_NO.

NOTE: Specified address in the Write Data Buffer is the same as a physical
FLASH address.

Note: Function is useful for writing small data block, usually shorter #¢rbytes, like calibration
data, serial numbers etc. Function can also be used to writing btatgdslock, however for
this purpose itis recommended to use an encapsulated fuRchtamory Write()described
inthis manual. Thé&_ Copy_Buffer_to_Flash(Jthe same as thle_Memory_Write_Data()
function) uses byte by byte flash write procedure. Whed &> or Spy-Bi-Wireinterface
is used, then th& Copy_ Buffer_to_Flash()use theJTAG/SBW protocol to directly
program the Flash memory. TReMemory_Write()function first download the Flash Loader
to RAM memory, and use the block write flash procedures, speeding u@pragrg
process.
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for( addr = 0x1000; addr<0x1100; addr++)
st = F_Put Byte To_Buffer( addr, data[addr] );
st = F_Copy_Buffer_to_Flash( 0x1000, 0x100 );

F_Copy_ Flash_to Buffer

F _Copy_Flash_to_Buffer - Read specified in “size” number of bytes from the Flash andisave
in the Read Data Buffer (see Figure 4.2). Starting addregsdgised

in the “start address”

VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Syntax:
MSPPRG_API INT_X F_Copy_Flash_to_Buffer( LONG_X's tart_address,
LONG_X size );
Parameters:
start address - Even number from 0x1000 to Ox1FFFE,
size - Even number

Return value:
1 - TRUE if data has been read successfully
0 - FALSE.
-2 - FPA_INVALID_NO.

NOTE:
Specified address in the temporary flash buffer is
address.

Example:

st = F_Copy_Flash_to_Buffer( 0x1000, 0x100 );
if( st == TRUE)
{
for( addr = 0x1000; addr<0x1100; addr++)
dataladdr] = F_Get_Byte from_Buffer( addr );

the same as a physical FLASH
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F_Copy_Buffer to RAM

F_Copy_Buffer_to RAM - Write “size” number of bytes from Write Data Buffer ($gere 4.2)
to RAM. Starting address is specified in the “start address”
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Note: When theBSL or Fast BSL is used then an access to RAM location 0x200 to Ox2FF is
blocked. This RAM area is used by stack and firmware for the BSL or Fast BSL.

Syntax:
MSPPRG_API INT_X F_Copy_Buffer_to RAM( LONG_X sta rt_address,
LONG_X size );
Parameters:
start address - Even address
size - Even number

Return value:
1 - TRUE if data has been saved successfully
0 - FALSE.
-2 - FPA_INVALID_NO.

NOTE: Specified address in the Write Data Buffer is the same as a physical RAM
address.

Example:

for( addr = 0x220; addr<0x300; addr++)
st = F_Put_Byte To_Buffer( addr, data[addr] );
st = F_Copy_Buffer_to RAM( 0x220, OXEO );

F _Copy RAM_ to Buffer

F _Copy_RAM to Buffer - Read specified in “size” number of bytes from the RAM and gave
in the Read Data Buffer (see Figure 4.2). Starting addregsdgised
in the “start address”

VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

Syntax:
MSPPRG_API INT_X F_Copy_RAM_to_ Buffer( LONG_X sta rt_address,
LONG_X size );
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Parameters:
start address - Even address
size - Even number

Return value:
1 - TRUE if data has been read successfully

0 - otherwise FALSE.
-2 - FPA_INVALID_NO.

NOTE: Specified address in the Read Data Buffer is the sa
address.

Example:

st =F_Copy_RAM_to_Buffer( 0x220, 0xEO );
if( st == TRUE )

{
for( addr = 0x0220; addr<0x0300; addr++)

dataladdr] = F_Get_Byte from_Buffer( addr );

F Set PC_and RUN

me as a physical RAM

F_Set PC_and_RUN - Instructions allows to run program in microcontro ller from
specified PC in the RAM or Flash location. Program should be
downloaded first using the Write to Flash or Ram pr ocedures.
When the processor is running then the JTAG is disc onnected
from the CPU. The CPU can be controlled from JTAG a gain when
the instruction F_Open_Target_Device F_Synch_CPU_JTAG is
used.

Note: The F_Open_Target Device instruction is resetting the CPU. All internal

registers states are set to default value. The

synchronizing the CPU and JTAG on fly. The CPU is s

registers have not been modified.

F_Synch_CPU_JTAG is
topped, but all

VALID FPA index -(1to64) or0 (ALL FPAs) executed sequentially.

NOTE: Instruction not supported BSL andFast BSL
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Syntax:

MSPPRG_API INT_X F_Set_ PC_and_RUN(LONG_X PC_addr

Return value:
1-TRUE
0 - FALSE;
-2 - FPA_INVALID_NO.

Example:
unsigned char rd_data[0x100];

F_Autoprogram(0); // download the test code
F_Open_Target_Device();
F_Set PC_and_RUN( PC1) // run the test program fro
/I monitor PC address until PC address reach the d
I/l timeout set by k and delay
for(k=0; k<1000; k++)
{
PC_addr = F_Capture_PC_Addr();
if(( PC_addr >= addr_minl ) && ( PC_addr <= add
delay( ... );
}
F_Synch_CPU_JTAG();
F_Copy_RAM_to_ Buffer( address, size);

/I read the test-1 result from the RAM
/lusing F_Get_Byte_ from_Buffer(..)

F_Set PC_and_RUN( PC2) // run the test program fro
for(k=0; k<1000; k++)
{
PC_addr = F_Capture_PC_Addr();
if(( PC_addr >= addr_min2 ) && ( PC_addr <= add
delay( ... );
}
F_Synch_CPU_JTAG();
F_Copy_RAM_to_ Buffer( address, size);

/I read the test-1 result from the RAM
/I using F_Get_Byte_from_Buffer(..)

F_Set PC_and_RUN( PCn) // run the test program fro
for(k=0; k<1000; k++)
{
PC_addr = F_Capture_PC_Addr();
if(( PC_addr >= addr_min3 ) && ( PC_addr <= add
delay( ... );

}
F_Synch_CPU_JTAG();

ess );

m location PC1
esired value with

r_maxl)) break;

m location PC2

r_max2)) break;

m location PCn

r_max3)) break;
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F_Copy_RAM_to_ Buffer( address, size);
/ read the test-1 result from the RAM
/lusing F_Get_Byte_ from_Buffer(..)

F_Close_Target_Device();

F_Autoprogram(0); // download the final code

F_Capture_PC_Addr

F _Capture_ PC_Addr - Instructions monitoring the PC address on fly wit hout
stopping the MCU

VALID FPA index - (1to64)

NOTE: Instruction not supported in BSLand FastBSL .
Syntax:
MSPPRG_API INT_X F_Capture_PC_Addr( void );

Return value:
0 - FALSE;
>0 - Capture PC address

Example:
See example in the_Set PC_and_RUNinstruction.

F_Synch_CPU_JTAG

F_Synch_CPU_JTAG -Instructions allows to synchronize CPU with JTAG and stopthe
CPU whenthe F_Set PC _and_RUN has been executed.

Note: Whenthe CPU is executingwrong code with critical error, or hardware RESET
has been used, then only the F_Open_Target Device  can recover the JTAG
communication with CPU.

VALID FPA index -(1to64) or0 (ALL FPAS) exe cuted sequentially.
NOTE: Instruction not supported BSL andFast BSL
Syntax:

MSPPRG_API INT_X F_Synch_CPU_JTAG( void );
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Return value:
1-TRUE
0 - FALSE;
-2 - FPA_INVALID_NO.

Example:
See example in the_Set PC_and_RUNinstruction.

F Blow_ Fuse

F Blow_Fuse - Blow the security fuse instruction.
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

NOTE: Instruction not supported BSL andFast BSL

To access the security fuse and blow it, the flagwFuseEnin the configuration setup must
be enable ( BlowFuseEn =1 or 3 ) and JTAG/SBW communication with the taviyes deist be
selected. Otherwise function returns - FALSE.

The fuse can also be blown when theAutoProgram instruction is executed with enabled
blow security fuse option.

When the BSL communication is active then instruddoBlow_Fusecannot be successfully
executed and returns - FALSE.

Note: WhenBlowFuseEnin configuration setup is enabled aRdAutoProgramfunction is executed,
then at the end of autoprogram process security fuse will be blowothidpaccess to the target
device via JTAG/SBW interface will be possible. If some comatiamiavith the target device is
required after autoprogram, like to modify some calibration data etc., #@vruseEnflag should
be disabled before=_AutoProgramis called. Flag BlowFuseEnshould be enabled at the end of
communication with the target device just before execution df tBéow_Fuseinstruction and
disabled after.

Syntax:
MSPPRG_API INT_X F_Blow_Fuse( void );

Return value:
0 - FALSE
1- TRUE
-2 - FPA_INVALID_NO.

Example:
int st;
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.................... /I prepare next microcontroller
F_SetConfig( CFG_INTERFACEINTERFACE_JTAG); //select JTAG interface
F_SetConfig( CFG_BLOWFUSEO) //disable fuse blow option
............................ /I modify configu ration if required
st = F_AutoProgram(0);
/I do extra communication with
/ the target device

F_SetConfig( CFG_BLOWFUSE1) //enable fuse blow option
st = F_Blow_Fuse( void ); /I Blow the security Fuse

F_SetConfig( CFG_BLOWFUSEO0O) //disable fuse blow option

/I break; if the last microcontroller
/l has been programmed

} while(1);
or
do{
.................... /I prepare next microcontroller
F_SetConfig( CFG_INTERFACE, INTERFACE_JTAG); /Iselect JTAG interface
F_SetConfig{ CFG_BLOWFUSE, 1)
/lenable blow security fuse using F_Blow_Fuse() fun tion only.
/[The F_AutoProfgram will not blow the fuse.
............................ /I'modify configu rationifrequired
st = F_AutoProgram(0); /I Fuse blow is disabled
.................... /I do extra communication with
/I the target device
st = F_Blow_Fuse( void ); /I Blow the security Fuse
.................... Il break; if the last microcontroller
I/l has been programmed
} while(1);
or
do{

.................... /I prepare next microcontroller
F_SetConfig( CFG_INTERFACE, INTERFACE_JTAG); /Iselect JTAG interface
F_SetConfig( CFG_BLOWFUSE, 3)
/lenable blow security fuse when the F_Autoprogram is executed
/[(if all passed)
I modify configuration if required
st = F_AutoProgram(0); /I Fuse blow is disabled
I break; if the last microcontroller
I/l has been programmed

} while(2);
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F_Adj_ DCO_Frequency

F_Adj_DCO_Frequency - Adjust DCO to desired frequency and return regist er
value for that frequency.

VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

Syntax:
MSPPRG_API INT_X F_Adj_DCO_Frequency( INT_X freq_Hz );

freq_Hz - 100000 to 16000000 (100kHz to 16 MHz)

Return value:
-1 - FALSE;
>=0 - DCO Register value

The DCO register value has the same format as the DCO otast@ed in the Info-A segments. See
TI's documentation for detail.

Example:
data = F_Adj_DCO_Frequency( 2000000 )

When more then one FPA is used then instruction can be executedrseou#ly and register value
read after the function if finished in all targets.

F_Set FPA_index( ALL _ACTIVE_FPA); [/l selectall FPA's
F_Adj_DCO_Frequency( 2000000 ) ;
for (n=1; n<=MAX_FPA_INDEX; n++)

data[n] = F_LastStatus( n);

F _Test DCO_Frequency

F_Test DCO_Frequency - Measure DCO frequency for desired DCO register va lue
VALID FPA index -(1to64) or0 (ALL FPAS) exe cuted sequentially.
Syntax:

MSPPRG_API INT_X F_Test DCO_Frequency( INT_X DCO_Const );

DCO_const - 0x0000 to OxFFFF
Return value:

-1 - FALSE;

>=0 - DCO Frequency in Hz

Example:
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freq = F_Test DCO_Frequency( 0x1234 ) ;

When more then one FPA is used then instruction can be executedsgoudily and register value
read after the function if finished in all targets.

F Set FPA index( ALL ACTIVE_FPA); [/l selectall FPA's
F Test DCO_Frequency( 0x1234 ) ;
for (n=1; n<=MAX_FPA_INDEX; n++)

Freq[n] = F_LastStatus( n);
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4.6 Customized JTAG instruction

Customized JTAG instruction allows to create any sequence onAl&alitput lines - TMS,
TDO, TCK and read sequence on the input TDI line. These instruct®nseful in development -
not exactly related to MSP430 microcontrollers. Instructions allowsnefenasequences from PC
via USB to target device. JTAG protocol and list of high levetirsions should be created by user.

F_init_custom_jtag

F_init_custom_jtag - Switch FPA from MSP430 protocol to custom ized JT AG
stream ..
VALID FPA index -(1to64) or0 (ALL FPASs) executed sequentially.

NOTE: Instruction not supported BSL andFast BSL
Syntax:
MSPPRG_API void F_init_custom_jtag( INT_X state, INT_X Vcc_index );
state - 0 - turn-OFF FPA
state - 1 - turn-ON FPA and create default (all zeros) states of I/O lines
Vcc_index - Vcc from FPA
0-22V
1-24V
2 -26V
3-28V
4 -3.0V
5-32V
6 -34V
7 -36V

F_custom_jtag_stream

F_custom_jtag_stream - Transfer JTAG stream taken from the data buffer.

VALID FPAindex -(1to64) or0 (ALL FPAS) exe cuted sequentially.
NOTE: Instruction not supported BSL andFast BSL
Syntax:

MSPPRG_API INT_X F_custom_jtag_stream( INT_X mode , INT_X size,
BYTE * data_out, BYTE * data _in);
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mode -0 - send data_out buffer only to TMS, TDO, TCK .
1 - send data_out buffer to TMS, TDO, TCK and trans fer TMS,

TDO, TDI, TCK JTAG states to data_in buffer.
size - stream size - 1 to 120 bytes
data_out - buffer with data to be transmitted - up t 0 120 bytes
Bit 76 54 32 10
TMS TDO - TCK
data_in - buffer with data received from JTAG - up to 120 bytes
Bit 76 54 32 10
TMS TDO TD | TCK
Return value:
0 - FALSE
1-TRUE

-2 (OXFFFFFFFE) - FPA_INVALID_NO

When instruction F_custom_jtag_stream is executed then TMS, TD(drstiafes are transferred
to JTAG I/O in order - first TMS state, then TDO, then TDdeiad (if required) and on the end state
of TCK is modified. Time between all these states are 250 ns. Time betweertthi&€/A@ state -

5 us. Below is an timing example for a following data_out block - 0x0, OxD, 0x8, Ox1

0x0 -all LOW

0xD - TMS-HI, TDO-HI, TCK-HI
0x8 - TMS-HI, TDO-LO, TCK-LO
0x1 -TMS-LO, TDO-LO, TCK-HI

0 OxD 0x8 Ox1
<---- bus ----><---- 5ys ---->

Time between TMS/TDO, TDO/TDI, TDI/TCK changes - appr 250 ns.

Max stream size - up to 120 data block will be transmitted in 600nes 120 block size slot allows

to transmit 2 to 3 full JTAG sequences.

See attached in the software package example
C:\Program Files\Elprotronic\USB FlashPro430\API-DLL-Demo\JTAf&&n

how the customized JTAG instruction can be used. Package contains one source file
FPA-JTAG-Demp.cpp

and header file MSPPrg-DIl.h that is taken from DLL package. In the subdir&stasse
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C:\Program Files\Elprotronic\USB FlashPro430\API-DLL-Demo\JTA(&&n\Release

executable file uses standard DLLs (attached in this subdirgclorgreate JTAG sequences run the
executable file with argument contains JTAG sequences in heg.dtor the example described
above 0x0, 0xD, 0x8, 0x1 following program with argument 0D81 should lweitexikefrom the
DOS Command Promptbox.
FPA_ JTAGStream-Demo.exe 0D81
from subdirectory
C:\Program Files\Elprotronic\USB FlashPro430\API-DLL-Demo\JTA(@&n\Release

JTAG sequence as described above will be generated and stditd3 Atzl/O lines will displayed
on the screen.
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4.7 UART

The FPA adapter (FlafhPro430 - USB-MSP430-FPA ardyprovide UART communication
via BSL-Tx and BSL-Rx pins (#12 and #14). The UART is simplified asddibowing limitations:

- can be used only when the BSL communication is not used,

- message via UART can be send and received when the JTAG comnonndtished

eg. after ro before programming the target device,

- Baud rate 9.6 kb/s or 57.6 kb/s - start bit, 8 message bits, parity bit and stop bit,
- protocol type Half Duplex Master/Slave - Tx message or Tx message aneskaga,
- Tx message size - 1 to 50 bytes
- Rx message size - 0 to 50 bytes

F_Custon_Function

F_Custom_Function

VALID FPA index

Syntax:

MSPPRG_API
type= 1
type= 2

- Custom Function eg. UART transferring message from/to data

buffer to external device via BSL pins with baud rate 9.6 kb/s or 57.6

kb/s

-(1to64) or0 (ALL FPAS) exe

INT_X F_Custom_Function( INT_X type)

cuted simultaneously.

- UART- transferring message from/to data buffexternal device via BSL

pins with baud rate 9.6 kb/s

- UART- transferring message from/to data btdfexternal device via BSL

pins with baud rate 57.6 kb/s

other type value reserved for the future

Prepared definitions in header file

#define
#define
#define
#define
#define
#define

Return value:

0 - FALSE

1-TRUE

CUSTOM_FUNCTION_UART_9600
CUSTOM_FUNCTION_UART_38K4
UART_TX_SIZE_ADDR
UART_RX_SIZE_ADDR
UART_BUFFER_START_ADDR
UART_BUFFER_SIZE

-1 (OXFFFFFFFF) - UART not supported
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-2 (OXFFFFFFFE) - FPA_INVALID_NO

The FPA adapter (FlafhPro430 - USB-MSP430-FPA only) can provide W®RIMunication via
BSL-Tx and BSL-Rx pins (#12 and #14). Message to be send should be located in the data buffer
using instructionF_Put_Byte to Buffer( addr, dataReceived result via UART is located in the
buffer and can be taken from it using instructioiata = F_Get_Byte from_Buffer( addr)

Note: Make sure that the Vcc (external or from FPA) is not OFF, usmcahe UART
communication uses the BSL-Tx/Rx inteffaces and the high letie¢afata I/O is following
the Vcc level. If the Vcc is OFF then the high level willlhéand of course no data can be
transmitted and received to/from external device.

Following data should be placed in the data buffer before the UARMatien is used using
instruction F_Put_Byte to_ Buffer( addr, data)

TX message size - at buffer address location 0x0000 (value from 1 to 56)
Rx message size - at buffer address location 0x0001 (value from O to 56)
Tx message data - starting at buffer address location 0x0010 (1-st byte)

Tx message data - next address 0x0011 (2-st byte)

Tx message data - last address 0x0047  (56-th byte)

Received message from via UART are placed in the buffescatibn and can be read using
instruction data = F_Get_Byte_from_Buffer( addr).

Rx message data - starting at buffer address location 0x0010 (1-st byte)
Rx message data - next address 0x0011 (2-st byte)
Rx message data - last address 0x0047  (56-th byte)

Receiving message must be send from the device to FPA nih&tehe specified timeout (30 ms)
counted from the time when the last byte of the Tx message has been sent.

Example:

int TxRx_via_UART( int speed, int Tx_size, int Rx_size, BYTE *TxData, BYTE *RxData)
{
int k, response;

if(( Tx_size < 1) || ( Tx_size > UART_BUFFER_SIZE)) return(FALSE);

if((Rx_size <0) || (Rx_size > UART_BUFFER_SIZE)) return(FALSE);
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/Imake sure the Vcc is ON -place required instruction to supply the Vcc

/lput UART Tx message to data buffer
for(k=0; k<Tx_size; k++) /Imax TX size - 56
F_Put_Byte_to_Buffer( UART_BUFFER_START_ADDR+k, *(TxData+k));

/lput Tx_size and Rx_size to data buffer
F_Put_Byte to_Buffer( UART_TX_SIZE_ADDR, Tx_size);
F_Put_Byte_to_Buffer( UART_RX_SIZE_ADDR, 0);

//Send/Receive message via UART
if (speed == CUSTOM_FUNCTION_UART_9600 )
response = F_Custom_Function( CUSTOM_FUNCTION_UART_9600 );
else
response = F_Custom_Function( CUSTOM_FUNCTION_UART_57K6 );

/I get Rx message
if (Rx_size >0)
{
for(k=0; k<Rx_size; k++)

*(RxData+k) = (BYTE)(OXFF & F_Get_Byte_from_Buffer(UART_BUFFER_START_ADDR+k));

}

return(response);

}
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Appendix A

FlashPro430 Command Line interpreter

TheMulti-FPA API-DLL can be used with the command line interpreter shell. This sluelisald
use the standard Command Prompt windows to execute the API-DLLdiusicAill required files are
located in the directory

C:\Program Files\Elprotronic\MSP430\USB FlashPro430\CMD-line
and contains

FP430-commandline.exe -> command line shell interpreter
MSP430FPA.dII -> standard API-DLL files
MSP430FPAL.dII =3 mmemy -

All API-DLL files should be located in the same directory veh#reFP430-commandline.exes
located. To start the command line interpreter ARé30-commandline.exeshould be executed.

Command Syntax:
instruction_name ( parameterl, parameter2, ....)

parameter:
1. string ( file name etc. ) - "filename"
2. numbers
integer decimal eg4d
or integer hex efx18

Note: Spaces are ignored
Instructions are not case sensitive
F_OpeninstancesAndFPAS( "*# *")
and f_openinstancesandfpas( "*# *")
are the same.

Example-1:

Run theFP430-commandline.exe

Type:
F_OpeninstancesAndFPAs( "*# *") [/ open instances and find the first adapter (any SN)
Press ENTER -result->1  (OK)
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Type:
F_Initialization() /linitialization with config taken from the config.ini
IIsetup taken from the FlashPro430 - with defined MSP430 type, code file etc.
Press ENTER -result->1 (OK)
Type:
F_AutoProgram(0)
Press ENTER -result->1  (OK)
Type:
F_Report_Message()
Press ENTER - result -> displayed the last report message (from theopraguam(0))

See figure A-1 for result:

Typequit() and press ENTER to close thB430-commandline.exe program.

Figure A-1
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Example-2:
Run theFP430-commandline.exeand type following instructions:

F_OpeninstancesAndFPAS( "*# *" ) I/l open instances and find the first adapter (any SN)
F_Initialization()

F_Report_Message()

F_ConfigFileLoad( "filename™) //put vaild path and config file name
F_ReadCodeFile( 1, "FileName") /Iput vaild path and code file name (Tl.txttjorma
F_AutoProgram( 0)

F_Report_Message()

F_Put Byte to_ Buffer( 0x8000, 0x11)

F_Put Byte to_ Buffer( 0x8001, 0x21)

F_Put_Byte to Buffer( 0x801F, OxA6 )

F_Open_Target_Device()

F_Segment_Erase( 0x8000 )

F_Copy_Buffer_to_Flash( 0x8000, 0x20 )

F_Copy_Flash_to_ Buffer( 0x8000, 0x20 )

F_Get_Byte from_Buffer( 0x8000 )

F_Get Byte from_Buffer( 0x8001 )

F_Get_Byte from_Buffer( Ox801F )

F _Close_Target Device()

quit()
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List of command line instructions

quit() ;close the command interpreter program
help() ;display list below
F_Trace_ ON()

F_Trace_ OFF()

F_Openlinstances( no )

F_Closelnstances()
F_OpeninstancesAndFPAS( "FileName" )
F_Set FPA_index(fpa)
F_Get_FPA_index()

F_LastStatus( fpa)

F _DLLTypeVer()

F_Multi_DLLTypeVer()
F_Check FPA access(index)

F _Get FPA SN(fpa)
F_APIDLL_Directory( "APIDLLpath")
F_Initialization()

F_DispSetup()

F_Close_All()

F_Power_Target( OnOff)

F _Reset_Target()

F_Report_Message()

F_ReadCodeFile( file_format, "FileName" )
F _Get CodeCS( dest)

F_ReadPasswrFile( file_format, "FileName" )
F_ConfigFileLoad( "filename™)
F_SetConfig( index, data )

F_GetConfig( index )
F_Put Byte to Buffer( addr, data)
F_Copy_Buffer_to_Flash( start_addr, size)
F_Copy_Flash_to_Buffer( start_addr, size)
F_Copy_All_Flash_to_Buffer()

F_Get Byte from_Buffer( addr)
F_GetReportMessageChar( index )
F_CIr_Code_Buffer()

F_Put Byte to_Code_ Buffer( addr, data )
F _Put Byte to Password_Buffer( addr, data)
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F_Get Byte from_Code_ Buffer( addr)
F_Get Byte from_Password_Buffer( addr)
F_AutoProgram(0)
F_VerifyFuseOrPassword()
F_Memory_Erase( mode )
F_Memory_Blank_Check()
F_Memory_Write( mode )
F_Memory_Verify( mode )
F_Open_Target_Device()

F _Close_Target Device()
F_Segment_Erase( address )
F_Sectors_Blank Check( start_addr, stop_addr)
F_Blow_Fuse()

F_Write_Word( addr, data )

F _Read_Word( addr)

F_Write_Byte( addr, data )

F_Read_ Byte( addr)
F_Copy_Buffer_to RAM( start_addr, size )
F_Copy_RAM_to_Buffer( start_addr, size)
F _Set PC_and_RUN(PC_addr)
F_Synch_CPU_JTAG()

F_Get _Targets_Vcc()

See chapter 4 for detailed description of the instructions listed above.
Note: Not all instructions listed in the chapter 4 are implemented in trencand line
interpreter. For example - all instructions uses pointersergmplemented, however

this is not limiting the access to all features of the API-Dbesause all instructions
uses pointers are implemented also in the simpler way without pointers.
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