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1 5xx 6XxX

1.1 BSL

BSL 2
0x1000 Ox17FF
(MSP430F5xx and MSP430x6xx Family User’s Guide (SLAU208) ) SYSBSLC

1117

BSL BSL BSL BSL
BSL BSL BSL
BSL BSL
BSL

Y4 BSL
V4 0x1000 Ox100F BSL 1
4 BSL
TIBSL BSL
BSL

1.1.2BSL
BSL BSL

0x17FC Ox17FF

JTAG Key: 0x00 OxFF JTAG JTAG
JTAG Key MSP430F5xx and MSP430x6xx Family User’ s Guide (SLAU208)

Ox17FA
BSL BSL

0x17F8

0x17F6

BSL 1: BSL 0xC35A
BSL

Ox17F4

BSL 2: BSL 0x3CA5
BSL

Ox17F2
BSL :BSL ( protect function)

2 (BSL)
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12

BSL

PUC retumsto
Device Power Up

PUC Starts User

BSL

Code

b

BSL
BSL

h 4

Execule User
Code

BSL

Device Power up

0xC35A @ 0x17F6
&
Ox3CAS @ 0x17H4

Set PCto
addr @ 0x17F2

BSL Protect Function
returns 0x02 in R127

Yes

Set PC o
addr @ 0x17FA
(BSL Runs)

BSL
121

POR/BOR

(BSL)
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1.2.1BSL
BSL

BSL

1.2.1.1BSL
SYSBLSC

(SLAU208)

1.2.1.2 BSL
BSL_Protect
R12

0

0: JTAG
1: JTAG Key

1

0: BSL
1: BSL

Tl

(startup crite

CRC

BOR

BSL

BSL

JTAG Key
JTAG

PC

BSL
UART BSL

ria) usB
uUsSB

BSL

(stack pointer space)

BSL BSL

(essential functions)

MSP430F5xx and MSP430x6xx Family User’ s Guide

(  BSL

BSL

SYSBSLIND
TI USB BSL
BSL

(BSL)

BSL

BSL_Protect
BSL
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1.3TI BSL
MSP430x5xx MSP430x6xx BSL BSL
MSP430 Programming Via the Bootstrap Loader (BSL) (SLAU319) BSL
TI BSL IAR KickStart IARKickStart
1.3.1
TI BSL
BSL 3
BSL
( ) BSL (rest)
BSL
RAM
BSL
BSL (
)
BSL (SLAU319 ) BSL API
BSL API
/
(unlocking) CRC( ) (aspect)
BSL Tl (security checks and
measures) BSL BSL API BSL
132

(function comments)

1.3.2.1 BSL430_Low_Level_Init.s43

BSL_Protect Z
BSL (aspect)
BSL BSL_Protect
BSL OXFFFF JTAG key

(responsibilities)

(publically available)

(BSL) 5
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1.3.2.2 BSL_Device_File.h
(device variations)

BSL

MASS_ERASE_DELAY
ACK

INTERRUPT_VECTOR_START
BSL

INTERRUPT_VECTOR_END
BSL

SECURE_RAM_START

RAM (The start of the RAM) BSL
RAM

TX_PORT_SEL
TX/RX

RAM_WRITE_ONLY_BSL

BSL
(unlock) PC
2kB BSL USB BSL RAM
RAM BSL

RAM_BASED_BSL
BSL BSL RAM

USB_VID
USB BSL 1D

USB_PID
USB BSL 1D

SPEED_x

USB BSL
( 24000000 24MHz )

SPEED_x_PLL
SPEED_x
6 (BSL)

BSL

BSL

RAM

(write-only)BSL

API
BSL RAM

(USB BSL )

PLL

RAM

USB
BSL
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1.3.2.3 Ink430FXXXX_BSL_AREA .xcl

BSL
BSL
BSL

14

BSL
BSL
BSL430_Pl.h

1.4.1 PL_init ()

( 8MHz

BSL430_Command_Interpreter "BSL430_ReceiveBuffer"

RAM (UART )
BSL

RAM

1.4.2 PI_receivePacket()

BSL (primary loop function)

DATA_RECEIVED

RX_ERROR_RECOVERABLE

RX_ERROR_REINIT

RX_ERROR_FATAL

PI_DATA_RECEIVED

BSL

P1_init()

RESET

"BSL430_SendBuffer"

(UsB )
(first byte)

(receive function)

PI_receivePacket()

(BSL)
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1.4.3 PI_sendData(int bufSize)
(reply)
1.5BSL
151
BSL BSL
BSL
BSL430_Low_Level_Init.s43 (IAR "remove from
build" )
CONFIG BSL "FLASH_AREA" (Project ->
Options -> Linker -> Config -> Override default)
BSL (BSL_Scripter.exe )

(mass erase)

BSL_Protect
"Run to Main"

15.2
BSL RAM RAM
RAM (IAR
SECURE_RAM_START
BSL IAR
MSP430F5438A  CC430F6137: IAR 5.3 KickStart (IAR C/C++
MSP430F5529: IAR 4.11C KickStart (IAR C/C++ 4.11B
1.5.3 USB BSL
USB BSL
SPEED_x PLL 2

J/9MHz Example Code

#define SPEED 1 9000000

#define SPEED 1 PLL USBPLL_SETCLK 9 0
#define SPEED 2 SPEED 1 -
#define SPEED 2 PLL SPEED 1 PLL
#define SPEED 3 SPEED 1

#define SPEED 3 FLL SPEED 1 PLL
#define SPEED 4 SPEED 1

#define SPEED 4 PLL SPEED 1 PLL

8 (BSL)

(IAR  RESET
)

BSL

BSL

Project -> Options -> General Options -> Device)

4.20.1 )

BSL
SPEED_x
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1 usB
( ) (startup)
2 G2xx
2.1 (Target System Specification)
MSP430G2001(MSP430
) G2xx
XIN - XOUT DVCC DVSS P1.x P2 .x
] 2
r"' EEEEE......--- - AT ".."
i :
] ACLK 1
H — Port P1 PortP2 |}
' Clock smewk | Flash H
1| System "y RAM 810 210 |
: 2KB Interrupt Interrupt :
1 1KB 1288 capability capability
' #MCU‘C 0.5KB bull-up/down | fpull-up/idown] §
: resistors resistors :
i REGH MAB H
1] cru !
] [}
1 incl 16 H
! | Registers MDB !
] L}
] []
] []
: Emulation :
1| 2BP Waichdog | [Timer0_A2 '
: Brownout WDT+ :
: JTAG Protection 2CC :
1 | Interface 15-Bit Registers 1
] [}
] L}
W-
: I Wire :
h""".".""..Q.""?'"""'.-'."""""'""'""'..""""'."‘
RST/MNMI
2 MSP430G2x01
BSL
RAM: 128
1512 MSP430G2001 1
Info A: 64 DCO 2 (1 MHz )
Info B, C, D: 64
2.2 BSL
BSL
BSL
BSL TI BSL ROM BSL
MSP430 BSL
2.2.1

(BSL)
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2211
BSL

2212
BSL SYNC

BSL BSL
SYNC = 0xBA

2213
SYNC BSL

BSL BSL
1 16ms

SYNC

BSL_entry Low

BSL

SYNC

(CAUTION)

2214
BSL 1

2.2.15
1 XOR

BSL ACK  (OxF8)

2.2.2

10

BSL

(BSL)

BSL

NACK (OXFE)
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BSL BSL
BSL MSP430G2001
BSL ( 254 )
2.2.3
MSP430G2xx
UART
UART 9600 8 1
Timer_A 2 GPIO
RST 1 GPIO BSL
1
( ) LaunchPad

P1.3 BSL_entry Switch S2( S2)

P1.1 UART RxD( ) Cross connect( ) TXD( )

P1.2 UART TxD( ) Cross connect( ) RXD( )

RESET | RESET( ) RESET( )

USB Backchannel UART and power | UST Host (UST )

( UART )
2.3
BSL 2 C
(ASM)
2.3.1BSL
BSL MSP430G2xxBSL_CCS(I1AR).asm
( )
BSL
( LED )

2.3.1.1 DCO
BSL InfoA DCO

; Note that the user needs to ensure that DCO Cal Data is not
; erased during debugging - Read cut from InfoA and hardcode
: two bytes in move commands below.
mov.b #YOUR_DEVICE_VALUE, &DCOCTL ; Copy from address 0x010FEh
mov.b #YOUR_DEVICE_VALUE, &BCSCTL1 ; Copy from address 0xX010FFh
; Replace YOUR_DEVICE VALUE with values gathered from actual
; device. values look like that: 0b3h and o08sh
{CCS Debug -» Debugger -»> Loading options: Load symbols only)

(production)

GANG430
programmer)

(production

(BSL) 11
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; For Mass production please enable cal data readout directly from
; Infoa. Empty devices should be programmed without erasing flash
: before. If erased first, CAL data is leost. But can be restored

; with FlashPro420 / CangPro430 programmers. www.elprotronic.com

ﬁov.b LCALDCO_1MHE, &DCOCTL ; Set DCO step + modulation
mov.b LCALBCL_1MHE, &BCSCTL1 ; Set range
2.3.1.2
BSL
CCS IAR BSL
23121
IDE BSL
2
CCS IAR
CCs IAR
CCS Project Explorer
C:\Program  Files\lAR  Systems\EWB  MSP430
5.20\430\config
Ink_msp430g2001.cmd | Ink430g2001.xcl
CCs
Ink_msp430g2001_bsl.cmd Ink430g2001_bsl.xcl
23122
BSL
3
ccs | IAR
MEMORY 4 5 ()]
* *
¢ N /1-Z(CONST)INFO=1000-10FF
/*INFOA: origin = 0x10CO, length = 0x0040 */ /1-Z(CONST)INFOA=10CO-10FF
[*INFOB: origin = 0x1080, length = 0x0040 */ /1-Z(CONST)INFOB=1080-10BF
*INFOC: origin = 0x1040, length = 0x0040 */ /1-Z(CONST)INFOC=1040-107F
/*INFOD: origin = 0x1000, length = 0x0040 */ /1-Z(CONST)INFOD=1000-103F
BSL (labeled) 1
t
BSL : origin = 0x1000, length = OXO0FE | -P(CODE)BSL=1000-10FD
SECTIONS 4
/* MSP430 INFO FLASH MEMORY SEGMENTS */
[* .infoA : {} > INFOA *//* .infoB : {} > INFOB */
/*.infoC : {} > INFOC */
/* .infoD : {} > INFOD */

12 (BSL)
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1
bsl : {} > BSL /* BSL CODE */

(BSL) 13
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2.3.1.2.3IDE
BSL
4
CCS IAR
( ) Project -> Options -> Linker -> Config
(Override)
xcl asm
$PROJ_DIR$
$PROJ_DIR$\INk430g2211_bsl.xcl.
2.3.1.3
IDE BLS
InfoA
5
CCS IAR

Project -> Properties -> CCS Build -> General ->
Device Variant

Project -> Options -> General Options -> Target ->
Device

Debug Properties -> Target -> MSP430 Properties ->
Download

Options -> Erase options:

Project -> Options -> Debugger -> FET Debugger ->
Download:

2.3.2
LED
BSL
BSL BSL
(6 )
6
ccs | IAR
text | RSEG
mainApp_CCS.asm | mainApp_IAR .asm
C
main()
cinit()
mainApp.c
14 (BSL)
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2.4BSL
241
MSP430G2xx LaunchPad 7
7 BSL
( ) LaunchPad
P1.3 BSL_entry Switch S2( S2)
P1.1 UART RxD( ) TXD( ) ( )
P1.2 UART TxD( ) RXD( ) ( )
RESET | RESET( ) RESET( )
USB ( UART ) | UST Host (UST )
3
242
LaunchPad PC Spy-Bi-Wire
BSL UART
LaunchPad UART
UART USB UART PC
UART

(BSL) 15
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2.4.2.1 COM

LaunchPad COM

Windows® XP COM
devmgmt.msc

L pevice Manager E|E|E|

Eile  Action Yew Help

M EFES 20 & =1 a

- Ports (COM&LPT) A
- Communications Part (COM3)

R 4115P430 Application UART (COM11)

- Printer Port (LPT1)

v
|
4 Windows® XP
Ports(COM & LPT) LaunchPad MSP430 Application UART
COM 4 coM11
2.4.2.2 COM
COM 9600 8
1
(terminal program) BSL
HTerm
http://www.der-hammer.info/terminal/hterm.zip
(as of this writing) HTerm Linux
2421 COM

< HTerm 0. 8. 1beta - [BSLhterm.cfg]
Fie Cptiors Yew Help

e R SJ() sl ] owlo ] meli ] pay e ] Clesiioncanr

L = 1 e B [, e I O Nk connected

5 HTerm COM

. Hterm GUI

16 (BSL)
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BSL

‘erase Info memory(

BSL

2.4.3BSL (Sequence)
BSL
1. LaunchPad MSP430G2xx
2. LaunchPad S2 (BSL_entry )
3. SYNC
4. ( (NumberOfFlashSegments) x 16 x 2) ms
5
6.
7. (ACK NACK)
8 (answer) ACK BSL
9 (answer) NACK ACK
HTerm "Send File"
Zip BSL (
SYNC.bin
2.4.4BSL
2441
BSL ( )
C 2
( 2.3 )
)
2.4.4.2
1MHz DCO
DCO
InfoA
6 7

i $&e 470

Walue

s |

OxB6

Marne

(), caLBC1_iMHZ

)

6 View -> Register -> Calibration_Data (CCS)

(BSL)

S2

17
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GANG430

2443
BSL

2.443.1CCs
IDE

View -> Memory

(

& Save Memory @

Save Memory

B Memory (1) X = 8

O 10Fe v

- & & a8
HexBBIt-CStyleHex v

|ox10FC OxFF OxFF ~

O0x10FE OxAd4 0OxE86

O0x1100 0Ox00 Ox00 v

7 View -> Memory: 0x10fe and 0x10ff (CCS)

BSL asm

BSL

8 )

BSL

IC

Enter the information for the memaory block to be saved

Format: |Raw Data

Target
Start Address: | 0xFEOD

Length: | 255

Mote: “Length” represents the number of memory words.

Type-size: |Bbits

Einish

I I Cancel

(HTerm

18

8 CCS

)
XOR

(BSL)

(production)

XOR
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2.4.4.3.2 I1AR
IAR ) TI Text

(hex2bin )

Intel Hex

2.4.4.4 XOR

IDE

24441

XOR

2.4.4.4.2
IDE

rCHKSUM (symbolic name)

24443

ACK

24444

(8 )

2.4.4.45

245 )

TI-TXT

BSL

R8

BSL

BSL

BSL TI-TXT

BSL

(BSL)

19
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