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L) A it R R 25 IICMOS ) [l 4% (IC2) U H T 6 4RS-232 /17 (ILR4)
J33-V CMOS H1F-



FRIEHT ChED AR HLil: 0571-88800000 88886195 fEE: 0571-88805970
F4.RS-23261F
LOGIC LEVEL | RS-232 LEVEL | RS-232 VOLTAGE LEVEL
1 Mark AV 15V
0 Spaca IV -—15W

MEERL AR P e %, HE R Hi R BX BIVCC (TI74HC14 ) 5UGND (TI
T4AAHC14) . WURGRY — A FIIVCC, WIHH A s 48 75 ZEAME R i s o IXAE74AHC1408s
JrF i (GND) (HE#E), M 74HC14H1E W TAF.

Shy e G e R YR SR ARG A AR, B ECHPHAR (R1, R2AIR3) HIT PRI A
CERTT

IBHEBCREE (IC3) H 177 43-V CMOSHI-Z AMPRS-232H1° - IE [ i AN HL 3 BN
VCC/2 GHEFA1.5-V)o iAo N PR iz i, s Rl 5 s SR8 1t
Bl Chrai)e IS s AR T VOC/2, M Kl 5 1) 1E S L (RS ).

IS H ORI IE L S AR 2 I ARl B2 (C10) R4 S ik o ey
JEo 1XHLA HHE SRR P AN ZR (Bootstrap) A CHf FEREZR BUEESID US54l

T 0 B AR IR], 5% LA AR AR A AR 45 5 8 A0 ROR B RIS o > — N Eidh
WRIESG AT IR RIEAT ) C IRRAS, T NI, SiAERS-2327F k5. X
RO MR L IE A R A B, AR AT R . A B e AR A
HL AT H o

PR A T JE B R PN 48 (Bootstrap) (I8 A5 PR XU (—IR—AN Rk, BT
AT R R RO, HAepH T ptid SR8 s s .

3.2.2 RST/NMIFITEST3S| I 5

MSP430[#¥RST/NMIFITEST S | 143 5 I DTRAIRTS 5 Sl 1E I CHE 2 (1), XA
T I AR A IE ) FL R 45 J5 SRR BN A (Bootstrap) AR A1 AT TR H 142061
RST/NMIFITESTH | ) HEL S

RST/NMIFITEST 5| 1) F Hs 755 AR AR IIIR] 20 0l 38 48 LRI EH0. 4 58 iiIX e/~
R FHAR N (IRS-23215 S A L AT, 75 ZEXIRST/NMIS | FH AN [ [ 2%, TESTH | i

R85
FoVF I 2 IR S-232 1 AR B 1 - ACUIHL (RSTHIDTR) .
3.3 JuiHER
o.M IR AR A
DESCRIPTIVE 0 co
MNAME MAME PAD LAYOQUT MMENT

CORA |-measure SMD 0805 For currant maasuraments

CiOM2 Cuartz SMD 0805 To connect an optional guarz

CiOMN3 RESET SMWD 0805 To connect an oplional reset button

COM4 Vaxt SMD 0805 To connact an optional extamal-powear supply

RS TCFE B
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PART I'-'.H.FI."T'.:I-H:IBEFI PALEALE COMMENT
=1 Klgh, 16Y SR Tl
=z 104 i SN0 DEOG
C3 23uF BIW SMD 1306
C4 1041 iF SMD 0805
1= 10k Klgh, 16 W Sl T243
o =T SUTZ3 Fligh-apead double daode
oz 27D S0T23 High-apiead double dode
O3 SAR4 50 50723 oty
=] R SPEMOF 112 RO20 Tl
IC1 TPETHIR] SOT23% Tl
-2 T4AHC 14 S04 Tl | aliermuila:. TEHCTE — fisk Il ]
I3 LM ESHD S04
=1 M0 ki & A OO0
RE 3130 k1 SMO D03
R 3130 k1 SMD 009
Fed Bl ki S R0
22 B0 kil S 00
Rl 880 ki1 SMD D03
RT 330 k2 SIND D03
R& 10 k1 S0 080G
15 WM ki S D00
B0 720 ki1 £ a0 [0 Assombie only for use Wil programeing adapier foroms. Ve o 3
JP1 PINHE 110 T ADCESS |0 ps 11-20 ol MEPI3DF 113
JFE PANHD- 110 e ADTERS 10 pind 1-10af MSP430F 1%
JTALG 3 Fa il
HERTE] R FREY -1 cormascior (e Tabia
4 BpFHR

AT T A HPCRIRS-2324% 1175 1] JE SRR P 2N 2% (Bootstrap) R FEA Y . X FL25
tH IARES Ay 4 I 32-47 Windows™ API, fEMicrosoft Visual C++™5.058 55 F I (tha] T 4f
{EMicrosoft Visual C++™ 6.0MA ) o 1% fUH RIS T-16-7 Windows, %2 %k £ 44
¥ g 4 32-47 Windows(Win32™, Windows 95/98™, and Windows NT™), H:46Win32 R fEA
Redk Sy A . FH ri Mk ZE mT LLIRAC Windows APLF I

—NTEI RSB AEWIn32H [ 5 10815 (Serial Communications in Win32 ) U, 1EZEM
ik http://msdn.microsoft.com/library/techart/msdn_serial.htm 52 BB TT & W 4% 3 TV C++
TELE AT

TEAA IR APTHIRE (1 F SCAFE 2 I Windows BT IT & B (SDKD.

PSR AT TEREITE
41 2RRE

TR A R AR AT AR AR S P ./ Windows SDKICAY AT LA FI47 XDCB,

COMSTATHICOMMTIMEOUTS 2 52 3

HANDLE  hComPort; /* COM-port handle */
DCB comDCB; /* COM-port control settings */
COMSTAT comState; /* COM-port status information */

COMMTIMEOUTS orgTimeouts;  /* Original COM-port time-out */
4.2 RS-232041%tk
FEFF U7 I0) Hf IRS-RS232I FF 23 K EAE A - GELH hCOM1, COM2) [AJHN. N
AT T IX 2R K
/* Size of internal WINDOWS—Comm buffer: */
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#define QUEUE_SIZE 512
char* IpszDevice= "COM1” /* For example ... *./
hComPort= CreateFile(IpszDevice, GENERIC READ | GENERIC WRITE,

0, 0, OPEN_EXISTING, 0, 0);
if (hComPort == INVALID HANDLE VALUE)

{.../* Error! */

H

if (SetupComm(hComPort, QUEUE SIZE, QUEUE SIZE) == 0)
{.../* Error! */

}

Microsofi, Windows, Win32, Windows NT, Windows CE, and Visual C++ are trademarks of Microsoft Corporation.

KEFIE L TN (VO) AT LAfEWin32 F5E /. A Z %0 nT LAy BIR B [F],
LIRSS R KR T AR, HEREVOBRAERAT et . A KBRS, S
PEAZ —MREFIE e, POV R ZEERAE RGACHR Y, B e A e r . Ml
F113 R CreateFileltt,  AHME AR S HOE N % .

W — AT RS, TR BCE T e SO (R D .

HL, SRAHIIR A
if (!GetCommState(hComPort, &comDCB))

{.../* Error! */
}

R, WLMEN. JaBIFEPA 2% (Bootstrap) IR TH 1) 55 22 (1) 15 1 S8R AE N T (1R
JrB:
comDCB.BaudRate = CBR _9600; /* Startup Baudrate: 9,6kBaud */
comDCB.ByteSize = §;
comDCB.Parity = EVENPARITY;
comDCB.StopBits = ONESTOPBIT;
comDCB.fBinary = TRUE; /* Enable Binary Transmission */
comDCB.fParity = TRUE; /* Enable Parity Check */
comDCB.fRtsControl = RTS CONTROL ENABLE; /* For power supply and TEST */

/* pin control */
comDCB.fDtrControl = DTR_CONTROL ENABLE; /* For power supply and RST/NMI */

/* pin control */

e, B EHEIRSS i
if (!SetCommState(hComPort, &comDCB))
{.../* Error! */
H
/N Win3 2 -9 I HIAE A T8 VR I SO SRR T TR I ] A0, (A BRAE R
— PN HIRE. ZNHAATER SR Bk, — Byl EWRAE, EEraik,
AR AR R -
/* Save original time-out values: */
GetCommTimeouts(hComPort, &orgTimeouts);



FURIBEHBT ChED ATRAF Hi%: 0571-88800000 88886195 fEH.: 0571-88805970

/* Set Windows time-out values (disable built-in time-outs): */
COMMTIMEOUTS timeouts;

timeouts.ReadInterval Timeout= 0;

timeouts.ReadTotal TimeoutMultiplier= 0;
timeouts.ReadTotalTimeoutConstant= 0;

timeouts. WriteTotal TimeoutMultiplier= 0;

timeouts. WriteTotal TimeoutConstant= 0;

if (!SetCommTimeouts(hComPort, &timeouts))

{.../* Error! */

}

I BR AR AL G2 b 28K 58 AT IR A U«
PurgeComm(hComPort, PURGE_TXCLEAR | PURGE_TXABORT);
PurgeComm(hComPort, PURGE_RXCLEAR | PURGE_RXABORT);

— AN SEFE AT IR A FE P 7] LLYE Serial Communication Implementation File ( ML3%A)
2
int comInit(LPCSTR lpszDevice, DWORD aTimeout, int aProlongFactor)
4.3 AR B3IEFHE NS Bootstrap)

RST/NMIFITEST) FEAP- 20142 B 2. 1715 IR 7 K 1 H 3 2R 7 2\ 2% (Bootstrap) »

N AR AT LU SR A Y R S-232 A ZIRSTAHIDTR :
void SetRSTpin(BOOL level)

/* Controls RST/NMI pin (0: GND; 1: VCC) */

{

if (level == TRUE)

comDCB.fDtrControl = DTR_CONTROL ENABLE;
else

comDCB.fDtrControl = DTR_CONTROL DISABLE;
SetCommState(hComPort, &comDCB);

} /* SetRSTpin */

void SetTESTpin(BOOL level)

/* Controls TEST pin (0: VCC; 1: GND) */

{

if (level == TRUE)

comDCB.fRtsControl = RTS CONTROL ENABLE;
else

comDCB.fRtsControl = RTS CONTROL DISABLE;
SetCommState(hComPort, &comDCB);

} /* SetTESTpin */

VB 27 SetRSTpinfFRST/NMI #2340, 2 ] SetTESTpinfl TEST Hi L JiVCC
0. FEARMERS P J-IX L8 5| R FT A Y ) B il 2 A H CILER3 5D .

TR SRV LT 2R 1) R R A MSPA30 i3 B R T8\ 2 (Bootstrap) [ i £
AL B, FREEHIACTY Rt . B4, RST/NMIFITESTH W] DURR 4 5 22k
filke. SRJE, WTRASAIMSP430 K 5 B I FE (invokeBSL=FALSE). 1% H]
invokeBSL=TRUEi F] J3 I #272 \ 2§(Bootstrap):
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void bslReset(BOOL invokeBSL)
{
/* To charge capacitor on boot loader hardware: */
SetRSTpin(1);
SetTESTpin(1);
delay(250);
SetRSTpin(0); /* RST pin: GND */
if (invokeBSL)
{
SetTESTpin(1); /* TEST pin: GND */
SetTESTpin(0); /* TEST pin: Vec */
SetTESTpin(1); /* TEST pin: GND */
SetTESTpin(0); /* TEST pin: Vec */
SetRSTpin (1); /* RST pin: Vee */
SetTESTpin(1); /* TEST pin: GND */
H
else
{
SetRSTpin(1); /* RST pin: Vec */
H
/* Give MSP430’s oscillator time to stabilize: */
delay(250);
/* Clear buffers: */
PurgeComm(hComPort, PURGE TXCLEAR); PurgeComm(hComPort, PURGE RXCLEAR);
} /* bslReset */

B H ATk, AT CARAS U ) RS-23248 11 A PC AT AN FH 24 17 o8 5500 I shRE P 3N 2
(Bootstrap).

FATIRAEHE Vi 0] J3 B A2 P2 (Bootstrap) .
4.4 Vjial BRI (Bootstrap)

RATHGR T V5 )3 SRR N2 (Bootstrap) R A TR . K745 T 2411 bR 4511 fif 22
Y], EMSRATA PRGN TG e W HOE SO T SR

1. JAEITEFEAL (Bootstrap) T 7] & %X

SECTIONS FUNCTIONS

Bootstrap-loader communication header file, belResat, balSync, belTxRx
bootstrap-loader communication implementation file

Seralcommunication header fila, cominit, comTxRx, comDone
sarial-communication implementation file

4.4.1 R

FE A BB BERI S X RTPCRIMSP4307 725 . Rk, TS % (0x80) 44
Z0 HPC R I% £IMSP430:
#define BSL_SYNC 0x80

XK, S E R A8 B HA R B WriteFile 24 VR0 R A AR IR 55— AN S5 mli . 22
3% FAT BRI AR E CXBIFEND o EIXMIHN P e NS ECEAEZE ). Al
A2 1) o

10
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/* Send synchronization byte: */
ch=BSL SYNC;
WriteFile(hComPort, &ch, 1, &NrTx, NULL);
WA A ST AL (Bootstrap) IEF 0L S 4L, ¥4IR[FIDATA_ACK (0X90) ; 75U,
R [l —ANREISH, OIS 7 B R8 v A 25 AR (B, o )« 3
SHWAL B TTRER, Eln, 4MSP430JH B FE P3N 4% (Bootstrap) bR A A & Helf . R
T2 P 2 F R A 45 78 AT BT 265 5 I (R 2 o F ek B ClearCommError K42 WG 1
ISPk AR . fECOMSTATE A4 JH cbInQue AT #0717 ) K :
int comWaitForData(int count, DWORD timeout)
{
DWORD errors;
int rxCount= 0;
DWORD startTime= GetTickCount();
do
{
ClearCommError(hComPort, &errors, &comState);
}+ while (((rxCount= comState.cbInQue) < count) &&
(calcTimeout(startTime) <= timeout));
return(rxCount);

}
R T FD B h A A 0T R ARG, T DU e R eadFile 7
W, WA RPN RS ST ADATA_ACKI, [R22 ).
/* Wait for 1 byte; time-out: 100ms */
rxCount= comWaitForData(1, 100);
if (rxCount > 0)
{
ReadFile(hComPort, &ch, 1, &NrRx, NULL);
if (ch==DATA_ACK)
{ return(ERR_NONE); } /* Sync. successful */

}
F&/7 int bslSync()SE L F 56 ik 1) PR 25
4.4.2 fRIEHEA

IO G R e I E A V] (SN
int comTxRx(BYTE cmd, BYTE data[], BYTE length)

%R B OUT TR RAE R IR DI RE . AT > BRI 1 SR NR B AR 2 2% (Bootstrap)
W SRR AT Win32 DB F T el .

PREY
int bsITxRx(BYTE cmd, WORD addr, WORD len, BYTE blkout[], BYTE blkin[])

i G LD AR 50, WA TR SR F B AR (Bootstrap) T ifi (% L. — D HEE
M4 AT R REE] (N, AFFHRXBLKATA) a3 IR P32 (Bootstrap) BUMEA 15K (fff
MRXBLK 74D )71 AN EON 1% S A%
4.5 F R 3R FE N\ 28 (Bootstrap) B 4

A8 24 117 BR 2bsI TXRx i FH Jt 202 /7 3\ #5 (Bootstrap) B BE A& AH M R 1R 8 R 50
W AR R W E S (4T BT .

11
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AT H 2 iy A PR . 5 B0e SORT LFE JA SRR 325 (Bootstrap) I THSL SO #621) (IL
FSRA) o
4.6 FEHRS-2320

FEFP4E S, RS-23211 0425 FH pR 44 -

CloseHandle(hComPort)
B AW, N HIRR P AR ], PR SR AT I AR 8 — L AV MR R VT )

Bl
int comDone()

At T NSRRI . — HAFRRI T SR AR ALIR S, TSR g, KR
HIUA BT A5 IS TR) BE B

R R DIWT N E R SC P ERATIE TR, R ZR I R TR R (0 R s i 2k Eae 2k
4.7 —/NSEEEN )

AHNGE T FHTI-TXTHS 28 1) MSP4301¢) flash memory & F2 ) — N /N 8 FH 2451 F %
IRV R P A RIS 21 LE B 3 AT Y Bootstrap Loader Demonstration Program™' . A5 H] E]’]
A e CARAEIR

o, WIRHBAETIT. COM-H K44 5] LURYS 5 22 o, 5 M 2473k 45 .
if (comInit(’COM1”, DEFAULT TIMEOUT, 4) |= 0)

{.../* Error! */
}

WRIG, JH RPN 2% (Bootstrap) ¥4 1 F :
bslReset(1);

PRk, A B BR iy 24 flash memory 455 5 5 :
if ((error= bsITxRx(BSL_MERAS, /* Command: Mass Erase */
0xff00, /* Any address within flash memory. */
0xa506, /* Required setting for mass erase! */

NULL, blkin)) = 0)
{.../* Error! */
H

4 flash memory B¢ #EF%, Vs [0 J5 IR 7 A 2% (Bootstrap) DRI DI R H 2 AL i1 &
{EA TG A OFFhe W] LUREAH N 1A B0E IR DI e o
/* Fill blkout with Oxff */
for (i= 0; 1 < 0x20; i++)

{

blkout[i]= 0xff;

§

if ((error= bsITxRx(BSL_TXPWORD, /* Command: transmit password */
0xffe0, /* Address of interrupt vectors */

0x0020, /* Number of bytes */

blkout, blkin)) !=0)

{.../* Error! */
/* Special case here: 7(ERR_RX NAK): Password not accepted! */
}

s APPTTI-TXTICAS S, R Eds S A\ 2 flash memory A5
KRN TR, SRR A BRSO dnfE . RIGFLASHP 25
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W A
/* Program: */
if ((error= programFlash("TEST.TXT”, ACTION_PROGRAM)) !=0)
{.../* Error! */
H
/* Verify: */
if ((error= programFlash("TEST.TXT”, ACTION_VERIFY)) !=0)
{.../* Error! */
}
FeFyprogramFlash ) 45 & ST A AT 58T CUPF 2RI T A 247D RIS
RGN, Bt LN e TR
WAz H e AR, W] LM A By 4 (BSL_TXBLK) AE £ i s R A4
(Bootstrap).
error= bsITxRx(BSL TXBLK, addr, len, blkout, blkin);
R FH S B2 7 2\ 2% (Bootstrap) (iR ERBSL RXBLK) i H 1% 15 &%k phas
1) P 254 EL A RAS 560 -
error= bsITxRx(BSL RXBLK, addr, len, NULL, blkin);

if (error !=0)
{.../* Cancel! */
§

else

{

for (i= 0; i < len; i++)
{ /* Compare data in blkout and blkin: */
if (blkin[i] != blkout[i])
{
printf(’Verification failed at %x (%x, %x)\n”, addr+i, blkin[i],
blkout[i]);
return(ERR_VERIFY FAILED); /* Verify failed! */
}
§
} /* for (1) */

W —DRUES T U TR AR AE El . EXFELLT, blkinf) A2 FIBEER
H 2 OxFER LA o

KB G, MSPA30RT LIS AL, R i) AT A6 4RAT -
bslReset(0);

AR AT I T T ERE e 4 R R TI
comDone();

WAE, P CHAMS RS A AN AT, UinMSP4301 J& s fE TP 8N 2%
(Bootstrap) M AR 5 ik 7 245 24
4.8 HRK

TERJORRE P TR A I B . R IV IR I G FR 2RI . 7R Se I L Rt

R B AR T

WA, AE BIMSPA30M A M A O Bdls R RN {5 5 (DATA_NAK) MR, AL154%

13
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AR R ER . HE, RN T C s gmfERIFLASH. — M ERAEEE, (1
AL FRERN T G P A T

iR, Flors SO AN IE A 17 (wrong checksum, inconsistent lengths), MMSP430 5k 1% 31|45
WO HR ) b — i il E .
4.9 BAIRARESIFEFE A Bootstrap)#h T

S AIRAS B 3 SRR 328 (Bootstrap) i FLASHZw #4275 22— AN /NIAN T o iZAb T 7EA
TR, ER AR AERE P BSLDEMO.C (W% AT the Bootstrap Loader Demonstration
Program )T . AL RESK 2T TI-TXT U/ WAROUND. TXT.

TNYUFE AR AN T RORR AT LU MBR DG I OB shFEF 2 2% (Bootstrap B KA, 8%
R LR

#define WORKAROUND

ARKE B3 P 5 L0 LA DX e ToUAG 34y 260 [«
#ifdef WORKAROUND
#endif

SRAFVT AR Y03 SIFE PR 2% (Bootstrap) [y A I, 75 L [RI 5 3 2 A R 1) 772
J¥s HESAN T HREAR IO FRER . X AT L f 3 NPCHEREY) 5 3 R 7 2\ 48 (Bootstrap) K 5¢ f:
if ((error= bsITxRx(BSL_LOADPC, /* Command: load PC */
0x0C22, /* Address to load into PC */
0, /* No additional data! */
NULL, blkin)) !=0)
{.../* Error! */
H
PG B BB ORGP % 1 A S T A
RIGAN T BEM S HIRAM . SRR T I TXT CEWROUND. TXT 1] DAZE s AP R 51
T4 5¢ B i A flash-programming B8 £ 43 #1 SCAF -
programFlash("WAROUND.TXT”, ACTION PROGRAM | ACTION VERIFY);
BESRIXFE, 7F 5K K% ACTION PROGRAM A1 ACTION VERIFY 75— T
ST RIRH AN T o H230 2 B0 PEWAROUND. TXTAL B — Y. VERE, #h T AU T 5k
AT R AR R A B
PUAE CHERR L7 7 flash memory4iFE o WA ARV i€, B (7 Huhk i fE0x 1000 2]
Oxffff (flash memoryJT{EUHED) o 7ERIEREFHA S 2T, PCIUNTE FEHN T4
hk (0x0220) -
#ifdef WORKAROUND
if (addr + len >= 0x1000)
{
error= bsITxRx(BSL LOADPC, /* Command: Load PC */
0x0220, /* Address to load into PC */
0, /* No additional data! */
NULL, blkin);
if (error != 0) return(error);
H
#endif
error= bsITxRx(BSL TXBLK, addr, len, blkout, blkin);

14
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I Al i U — NS AR, 3BT — /MR T RESE A7 At o5 o0 (RAMER
AR AT A2 o I TAEX JEA 1. XRS5 ) flash memoryZw FE1I4N T 0K
TERTA FARTE D0 T BER PR AL A mME—FF D IR ARG DU 8 4 o 2 DhRE AL S 7E S
f£SSP.CH ifjcomRxTx & L (LIt sk A Serial Communication Implementation File) K5¢ %
4 Ja A s BSLMemAccessWarning U VFF] . R HIVH B
{

WORD accessAddr= (0x0212 + (checksum”0xffff)) & Oxffte;
if (BSLMemAccessWarning && (accessAddr < 0x1000))

{

printf("WARNING: This command might change data ”

at address %x or %x!\n”,

accessAddr, accessAddr + 1);

}
}
5 2%+4H

1. MSP430F I 1x Mixed Signal Microcontroller data sheet , literature number SLAS256
2. MSP430F11x1 Mixed Signal Controller data sheet, literature number SLAS241
3. Graf, Franz. Features of the MSP430 Bootstrap Loader in the MSP430F 1121, literature number
SLAAO089.
4. Denver, Allen. Serial Communication in Win32, Microsoft Developer Network (MSDN) Library
5. Microsoft Win32 Software Development Kit (SDK) Documentation
FRA FEH
Al BIRTEF
N B ST IR VORI T B g 13 S A bslcomm.cfllbsldemo.c, VLA A I H AR XA . A
T LG R B S Essp.e, BN B H AL S E S bslcomm.cH o T —MANEI Tk, #5501
SR SSP.CIT M 25 Bllbslcomm.cE F AT AL EH . B 80%AT:
#include ssp.c”
B, LR Win32 Console Applicationtiiti, i FH Visual C+, Gl —ANSHEHT I L
o AE TP bsldemo.c, bslcomm.c, flbslcomm.hIfF & V.. FIXZH, HaIEE
fssp.c Missp.ho U1 HAE THE L7 SSP.CICA W il it i R I
A2 BHEFEAEZBootstrap)ifi ik 3 F——bslcomm.h

/****************************************************************

*
* Copyright (C) 1999-2000 Texas Instruments, Inc.
*

****************************************************************/

#ifndef BSLComm _H

#define BSLComm_H

#include “’ssp.h”

/* Transmit password to boot loader: */
#define BSL_ TXPWORD 0x10

/* Transmit block to boot loader: */
#define BSL_ TXBLK 0x12

/* Receive block from boot loader: */
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#define BSL RXBLK 0x14

/* Erase one segment: */

#define BSL ERASE 0x16

/* Erase complete FLASH memory: */
#define BSL MERAS 0x18

/* Load PC and start execution: */

#define BSL_LOADPC 0x1A

/* Bootstrap loader synchronization error: */
#define ERR_BSL._SYNC 99

#ifdef  cplusplus

extern ’C” {

#endif

extern int BSLMemA ccessWarning;

/*

void bslReset(BOOL invokeBSL);

/* Applies BSL entry sequence on RST/NMI and TEST/VPP pins
* Parameters: invokeBSL = TRUE: complete sequence

* invokeBSL = FALSE: only RST/NMI pin accessed

*/

/*

int bslSync();

/* Transmits Synchronization character and expects to
* receive Acknowledge character

* Return == 0: OK

* Return == 1: Sync. failed.

*/

/*
int bsITXRx(BYTE c¢cmd, WORD addr, WORD len,
BYTE blkout[], BYTE blkin[]);

/* Transmits a command (cmd) with its parameters:

* start—address (addr), length (len) and additional

* data (blkout) to boot loader.

* Parameters return by boot loader are passed via blkin.
* Return == 0: OK

* Return != 0: Error!

*/

#ifdef  cplusplus

H

#endif

#endif

/* EOF */

A3 BIIEFE AR Bootstrap) il HPATCH

bslcomm.c

*/

*/

*/

/****************************************************************

*
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* Copyright (C) 1999-2000 Texas Instruments, Inc.

*

****************************************************************/

#include <windows.h>

#include <string.h>

#include <stdio.h>

#include <fentl.h>

#include “bslcomm.h”

#include “’ssp.c”

#define BSL_SYNC 0x80

/* 1: Warning, if access to memory below 0x1000 is possible.
* This can happen due to an error in the first version(s) of

* the bootstrap loader code in combination with specific

* checksum values.

* 0: No Warning.

*/

int BSLMemAccessWarning= 0; /* Default: no warning. */

/ %

void SetRSTpin(BOOL level)

/* Controls RST/NMI pin (0: GND; 1: VCC) */

{

if (level == TRUE)

comDCB.fDtrControl = DTR_CONTROL ENABLE;
else

comDCB.fDtrControl = DTR_CONTROL DISABLE;
SetCommState(hComPort, &comDCB);

} /* SetRSTpin */

void SetTESTpin(BOOL level)

/* Controls TEST pin (0: VCC; 1: GND) */

{

if (level == TRUE)

comDCB.fRtsControl = RTS CONTROL ENABLE;
else

comDCB.fRtsControl = RTS CONTROL DISABLE;
SetCommState(hComPort, &comDCB);

} /* SetTESTpin */

/*

void bslReset(BOOL invokeBSL)

/* Applies BSL entry sequence on RST/NMI and TEST/VPP pins
* Parameters: invokeBSL = TRUE: complete sequence

* invokeBSL = FALSE: only RST/NMI pin accessed

*

* RST is inverted twice on boot loader hardware

* TEST is inverted (only once)

*/

*/

17
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* Need positive voltage on DTR, RTS for power—supply of hardware
*/

{

/* To charge capacitor on boot loader hardware: */

SetRSTpin(1);

SetTESTpin(1);

delay(250);

SetRSTpin(0); /* RST pin: GND */

if (invokeBSL)

{

SetTESTpin(1); /* TEST pin: GND */

SetTESTpin(0); /* TEST pin: Vec */

SetTESTpin(1); /* TEST pin: GND */

SetTESTpin(0); /* TEST pin: Vec */

SetRSTpin (1); /* RST pin: Vce */

SetTESTpin(1); /* TEST pin: GND */

}

else

{

SetRSTpin(1); /* RST pin: Vce */

}

/* Give MSP430’s oscillator time to stabilize: */

delay(250);

/* Clear buffers: */

PurgeComm(hComPort, PURGE TXCLEAR); PurgeComm(hComPort, PURGE RXCLEAR);
} /* bslReset */

/* */
int bslSync()

/* Transmits Synchronization character and expects to

* receive Acknowledge character

* Return == 0: OK

* Return == 1: Sync. failed.

*/

{

BYTE ch;

int rxCount, loopcnt;

const BYTE cLoopOut = 3; /* Max. trials to get synchronization */
DWORD NrTx;

DWORD NrRx;

for (loopcnt=0; loopent < cLoopOut; loopent++)

{

PurgeComm(hComPort, PURGE RXCLEAR); /* Clear receiving queue */
/* Send synchronization byte: */

ch=BSL_SYNC,;
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WriteFile(hComPort, &ch, 1, &NrTx, NULL);
/* Wait for 1 byte; Timeout: 100ms */
rxCount= comWaitForData(1, 100);

if (rxCount > 0)

{

ReadFile(hComPort, &ch, 1, &NrRx, NULL);
if (ch==DATA ACK)

{ return(ERR_NONE); } /* Sync. successful */
H

}+ /* for (loopcount) */
return(ERR_BSL_SYNC); /* Sync. failed */

} /* bslSync */

/ *

int bsITXRx(BYTE c¢cmd, WORD addr, WORD len,
BYTE* blkout, BY TE* blkin)

/* Transmits a command (cmd) with its parameters:

* start—address (addr), length (len) and additional

* data (blkout) to boot loader.

* Parameters return by boot loader are passed via blkin.
* Return == 0: OK

* Return != 0: Error!

*/

{

BYTE dataOutfMAX FRAME SIZE];

int error;

WORD length= 4;

/* Make sure that len is even, when sending data to BSL: */
if ((cmd == BSL_TXBLK) && ((len % 2) = 0))

{ /* Inc. len and fill blkout with OxFF

* => even number of bytes to send!

*/

blkout[(len++)]= OxFF;

H

/* Make sure that len is even, if receiving data from BSL: */
if ((cmd == BSL_RXBLK) && ((len % 2) !=0))

{

len++;

}
if ((cmd == BSL_TXBLK) || (cmd == BSL_ TXPWORD))

{
length = len + 4;

}

/* Add necessary information data to frame: */
dataOut[0] = (BYTE)( addr & 0x00ff);

*/
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dataOut[1] = (BYTE)((addr >> 8) & 0x00f¥);
dataOut[2] = (BYTE)( len & 0x00ff);
dataOut[3] = (BYTE)((len >> 8) & 0x00f%);
if (blkout != NULL)

{ /* Copy data out of blkout into frame: */
memcpy(&dataOut[4], blkout, len);

§

if (bslSync() != ERR_NONE)
{

return(ERR_BSL SYNC);

H

/* Send frame: */

error = comTxRx(cmd, dataOut, (BYTE)length);

if (blkin != NULL)

{ /* Copy received data out of frame buffer into blkin: */
memcpy(blkin, &rxFrame[4], rxFrame[2]);

H

return (error);

}
/* EOF */
A4 BOEASKSCHE—SSP.h

/****************************************************************

*

* Copyright (C) 1998-2000 Texas Instruments, Inc.

*

****************************************************************/

#ifndef SSP._ H

#define SSP._H

#include <windows.h>

#define MODE_SSP 0

#define MODE BSL 1

/* Error Codes:

*/

/* No Error: */

#define ERR_NONE 0

/* Unspecific error: */

#define ERR_COM 1

/* OpenComm failed: */

#define ERR_ OPEN_COMM 2
/* SetCommState failed: */
#define ERR_SET COMM _STATE 3
/* Synchronization failed: */
#define ERR_SYNC FAILED 4

/* Unspecific error concerning transmission of command: */
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#define ERR_SEND COMMAND 5

/* Timeout while receiving header”: */

#define ERR_RX_HDR TIMEOUT 6

/* NAK received: */

#define ERR_RX NAK 7

/* Command did not send ACK: indicates that it didn’t complete correctly: */
#define ERR._CMD NOT COMPLETED 8

/* Command failed, is not defined or is not allowed: */
#define ERR_CMD FAILED 9

/* CloseComm failed: */

#define ERR_CLOSE_COMM 10

/* Header Definitions: */

#define CMD_FAILED 0x70

#define DATA_FRAME 0x80

#define DATA_ACK 0x90

#define DATA NAK 0xA0

#define QUERY_POLL 0xB0O

#define QUERY RESPONSE 0x50

#define OPEN_CONNECTION 0xCO

#define ACK_CONNECTION 0x40

#define DEFAULT TIMEOUT 300

#define DEFAULT PROLONG 10

#define MAX_FRAME_SIZE 256

#define MAX_DATA BYTES 250

#define MAX_DATA WORDS 125

#ifdef  cplusplus

extern ’C” {

#endif

/ k

* Support Subroutines:
*

*/

/* */
extern DWORD calcTimeout(DWORD startTime);

/* Calculates the difference between startTime and the actual

* windows time (in milliseconds).

*/

/* */
extern void delay(DWORD time);

/* Delays the execution by a given time in ms.

*/

/* */
extern int comWaitForData(int count, DWORD timeout);

/* Waits until a given number (count) of bytes was received or a
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* given time (timeout) has passed.

*/

extern void comTxHeader(const BYTE txHeader);
/*

* Communication Subroutines:
*

*/

extern int comGetLastError();

/* Returns the error code generated by the last function call to

* a SERCOMM-Function. If this function returned without errors,
* comGetLastError will return zero (errNoError) as well.

*/

/*

#ifdef  cplusplus

extern int comInit(LPCSTR IpszDevice = ’COM1”,

DWORD aTimeout = DEFAULT TIMEOUT,

int aProlongFactor= DEFAULT PROLONG);

#else

extern int comInit(LPCSTR IpszDevice,

DWORD aTimeout, int aProlongFactor);

#endif

/* Tries to open the serial port given in ’lpszDevice’ and

* initializes the port and global variables.

* The timeout and the number of allowed errors is multiplied by
* *aProlongFactor’ after transmission of a command to give

* plenty of time to the micro controller to finish the command.

* Returns zero if the function is successful.

*/

/*

*/

*/

extern int comDone();

/* Closes the used serial port.

* This function must be called at the end of a program,
* otherwise the serial port might not be released and can not be
* used in other programs.

* Returns zero if the function is successful.

*/

#ifdef  cplusplus

H

#endif

#endif

/* EOF */

A5 BB RPATICHF——SSP.C

/****************************************************************

*
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* Copyright (C) 1998-2000 Texas Instruments, Inc.

*

****************************************************************/

#include <string.h>

#include <stdio.h>

#include <windows.h>

#include “’ssp.h”

/* Global Constants: */

/* Size of internal WINDOWS—Comm-—Buffer: */

#define QUEUE_SIZE 512

#define MAX FRAME COUNT 16

#define MAX_ERR_COUNT 5

/* Global Variables: */

const unsigned short protocolMode= MODE_BSL;

HANDLE hComPort; /* COM—Port Handle */

DCB comDCB; /* COM-Port Control-Settings */

COMSTAT comState; /* COM-Port Status—Information */
COMMTIMEOUTS orgTimeouts; /* Original COM—Port Time—out */
/* Time in milliseconds until a timeout occurs: */

DWORD timeout = DEFAULT TIMEOUT;

/* Factor by which the timeout after sending a frame is prolonged: */
int prolongFactor= DEFAULT PROLONG;

/* Variable to save the latest error (used by comGetLastError): */

int lastError;

BYTE segNo, reqNo, txPtr, rxPtr;

BYTE rxFrame[MAX FRAME SIZE];

DWORD nakDelay; /* Delay before DATA NAK will be send */
/***************************************************************/
DWORD calcTimeout(DWORD startTime) /* exported! */

/* Calculates the difference between startTime and the actual

* windows time (in milliseconds).

*/

{

return((DWORD)(GetTickCount() — startTime));

H

/* */
void delay(DWORD time) /* exported! */

/* Delays the execution by a given time in ms.

*/

{

#ifndef WIN32

DWORD startTime= GetTickCount();

while (calcTimeout(startTime) < time);

#else
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Sleep(time);
#endif

}
/*

WORD calcChecksum(BYTE data[], WORD length)
/* Calculates a checksum of ”data”.
*/

{

WORD* i _data;

WORD checksum= 0;

BYTE i= 0;

i_data= (WORD%*)data;

for (i= 0; i < length/2; i++)

{

checksum”=1i_data[i]; /* xor—ing */
H

return(checksum * 0xffff); /* inverting */

}

*/

/ k
int comWaitForData(int count, DWORD timeout) /* exported! */
/* Waits until a given number (count) of bytes was received or a
* given time (timeout) has passed.

*/

{

DWORD errors;

int rxCount= 0;

DWORD startTime= GetTickCount();

do

{

ClearCommError(hComPort, &errors, &comState);

}+ while (((rxCount= comState.cbInQue) < count) &&
(calcTimeout(startTime) <= timeout));

return(rxCount);

}
/*

*/

*/

int comRxHeader(BYTE *rxHeader, BYTE *rxNum,
DWORD timeout)

{

BYTE Hdr;

DWORD dwRead;

if (comWaitForData(1, timeout) >= 1)

{

ReadFile(hComPort, &Hdr, 1, &dwRead, NULL);
*rxHeader= Hdr & 0x10;
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*rxNum = Hdr & 0x0f;

if (protocolMode == MODE_BSL)
{ reqNo= 0;

seqNo= 0;

*rxNum= 0;

}

return(ERR_NONE);

}

else

{

*rxHeader= 0;

*rxNum= 0;

return(lastError= ERR_RX HDR TIMEOUT);

H

§

/* */
void comTxHeader(const BYTE txHeader)

{

DWORD dwWrite;

BYTE Hdr= txHeader;

WriteFile(hComPort, &Hdr, 1, &dwWrite, NULL);

}

/***************************************************************/

int comGetLastError()

/* Returns the error code generated by the last function call to

* a SERCOMM-Function. If this function returned without errors,
* comGetLastError will return zero (errNoError) as well.

*/

{ return(lastError); }
/***************************************************************/
int comInit(LPCSTR IpszDevice, DWORD aTimeout, int aProlongFactor)
/* Tries to open the serial port given in ’lpszDevice’ and

* initializes the port and global variables.

* The timeout and the number of allowed errors is multiplied by

* *aProlongFactor’ after transmission of a command to give

* plenty of time to the micro controller to finish the command.

* Returns zero if the function is successful.

*/

{

COMMTIMEOUTS timeouts;

DWORD dwCommEvents;

/* Init. global variables: */

seqNo= 0;

reqNo= 0;
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rxPtr= 0;

txPtr=0;

timeout= aTimeout;

prolongFactor= aProlongFactor;

hComPort= CreateFile(IpszDevice, GENERIC READ | GENERIC WRITE,
0, 0, OPEN_EXISTING, 0, 0);

/* In this application the serial port is used in

* nonoverlapped mode!

*/

if (hComPort == INVALID HANDLE VALUE)

{

hComPort= 0;

return (lastError= ERR_OPEN_COMM); /* Error! */
H

if (SetupComm(hComPort, QUEUE_SIZE, QUEUE SIZE) == 0)
{

CloseHandle(hComPort);

hComPort= 0;

return (lastError= ERR_OPEN_COMM); /* Error! */
}

/* Save original timeout values: */
GetCommTimeouts(hComPort, &orgTimeouts);

/* Set Windows timeout values (disable build—in timeouts): */
timeouts.ReadInterval Timeout= 0;
timeouts.ReadTotal TimeoutMultiplier= 0;
timeouts.ReadTotalTimeoutConstant= 0;

timeouts. WriteTotal TimeoutMultiplier= 0;

timeouts. WriteTotal TimeoutConstant= 0;

if (!SetCommTimeouts(hComPort, &timeouts))

{

CloseHandle(hComPort);

hComPort= 0;

return (lastError= ERR_OPEN_COMM); /* Error! */
H

dwCommEvents= EV_RXCHAR | EV_TXEMPTY | EV_RXFLAG | EV_ERR;
SetCommMask(hComPort, dwCommEvents);

/* Get state and modify it: */

if (!GetCommState(hComPort, &comDCB))

{

CloseHandle(hComPort);

hComPort= 0;

return (lastError= ERR_OPEN_COMM); /* Error! */

}
comDCB.BaudRate = CBR_9600; /* Startup—Baudrate: 9,6kBaud */
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comDCB.ByteSize = §;

nakDelay= (DWORD)((11*MAX FRAME SIZE)/9.6);
comDCB.Parity = EVENPARITY;

comDCB.StopBits = ONESTOPBIT;

comDCB.fBinary = TRUE; /* Enable Binary Transmission */
comDCB.fParity = TRUE; /* Enable Parity Check */
comDCB.ErrorChar = (char)0xff;

/* Char. w/ Parity—Err are replaced with Oxff

*(if fErrorChar is set to TRUE)

*/

comDCB.fRtsControl = RTS CONTROL ENABLE; /* For power supply */
comDCB.fDtrControl = DTR_CONTROL ENABLE; /* For power supply */
comDCB.fOutxCtsFlow= FALSE; comDCB.fOutxDsrFlow= FALSE;
comDCB.fOutX = FALSE; comDCB.fInX = FALSE,;

comDCB.fNull = FALSE;

comDCB.fErrorChar = FALSE;

/* Assign new state: */

if (!SetCommState(hComPort, &comDCB))

{

CloseHandle(hComPort);

hComPort= 0;

return(lastError= ERR_SET COMM_STATE); /* Error! */

H

/* Clear buffers: */

PurgeComm(hComPort, PURGE _TXCLEAR | PURGE TXABORT);
PurgeComm(hComPort, PURGE RXCLEAR | PURGE RXABORT);
return(lastError= 0);

} /* comlnit */

/***************************************************************/

int comDone()

/* Closes the used serial port.

* This function must be called at the end of a program,

* otherwise the serial port might not be released and can not be
* used in other programs.

* Returns zero if the function is successful.

*/

{

DWORD errors;

DWORD startTime= GetTickCount();

/* Wait until data is transmitted, but not too long... (Timeout—Time) */
do

{

ClearCommError(hComPort, &errors, &comState);

}+ while ((comState.cbOutQue > 0) &&
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(calcTimeout(startTime) < timeout));

/* Clear buffers: */

PurgeComm(hComPort, PURGE_TXCLEAR | PURGE_TXABORT);
PurgeComm(hComPort, PURGE_RXCLEAR | PURGE_RXABORT);
/* Restore original timeout values: */

SetCommTimeouts(hComPort, &orgTimeouts);

/* Close COM—Port: */

if (!CloseHandle(hComPort))

return(lastError= ERR_CLOSE_COMM); /* Error! */

else

return(lastError= ERR_NONE);

} /* comDone */

/***************************************************************/

/ *
int comRxFrame(BYTE *rxHeader, BYTE *rxNum)

{

DWORD dwRead;

WORD checksum,;

BYTE* rxLength;

WORD rxLengthCRC,;

rxFrame[0]= DATA_ FRAME | *rxNum,;

if (comWaitForData(3, timeout) >= 3)

{

ReadFile(hComPort, &rxFrame[1], 3, &dwRead, NULL);

if ((rxFrame[1] == 0) && (rxFrame[2] == rxFrame[3]))

{

rxLength= &rxFrame[2]; /* Pointer to rxFrame[2] */
rxLengthCRC= *rxLength + 2; /* Add CRC—Bytes to length */
if (comWaitForData(rxLengthCRC, timeout) >= rxLengthCRC)
{

ReadFile(hComPort, &rxFrame[4], rxLengthCRC, &dwRead, NULL);
/* Check received frame: */

checksum= calcChecksum(rxFrame, (WORD)(*rxLength+4));
/* rxLength+4: Length with header but w/o CRC */

if ((rxFrame[*rxLength+4] == (BY TE)checksum) &&
(rxFrame[*rxLength+5] == (BYTE)(checksum >> 8)))

{

return(ERR_NONE);

/* Frame received correctly (=> send next frame) */

} /* if (Checksum correct?) */

} /* if (Data: no timeout?) */

} /* if (Add. header info. correct?) */

} /* if (Add. header info.: no timeout?) */

return(ERR_COM); /* Frame has errors! */

*/
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} /* comRxFrame */
/*

int comTxRx(BYTE cmd, BYTE dataOut[], BYTE length)

/* Sends the command cmd with the data given in dataOut to the
* microcontroller and expects either an acknowledge or a frame
* with result from the microcontroller. The results are stored

* in dataln (if not a NULL pointer is passed).

* In this routine all the necessary protocol stuff is handled.

* Returns zero if the function was successful.

*/

{

DWORD dwWrite;

DWORD errors;

BYTE txFrame[MAX FRAME SIZE];

WORD checksum= 0;

int k= 0;

int errCtr= 0;

int resendCtr= 0;
BYTE rxHeader= 0;
BYTE rxNum= 0;
int resentFrame= 0;
int pollCtr= 0;

/* Transmitting part

/* Prepare data for transmit */

if ((length % 2) !=0)

{ /* Fill with one byte to have even number of bytes to send */
if (protocolMode == MODE_BSL)

dataOut[length++]= OxFF; // fill with OxFF

else

dataOut[length++]= 0; // fill with zero

}

txFrame[0]= DATA_FRAME | seqNo;

txFrame[1]= cmd,

txFrame[2]= length;

txFrame[3]= length;

reqNo= (seqNo + 1) % MAX FRAME COUNT;
memcpy(&txFrame[4], dataOut, length);

checksum= calcChecksum(txFrame, (WORD)(length+4));
txFrame[length+4]= (BYTE)(checksum);
txFrame[length+5]= (BYTE)(checksum >> 8);

{

WORD accessAddr= (0x0212 + (checksum”0xffff)) & Oxffte;
/* 0x0212: Address of wWCHKSUM */

if (BSLMemAccessWarning && (accessAddr < 0x1000))

*/

*/
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{
printf("WARNING: This command might change data ”

at address %x or %x!\n”,

accessAddr, accessAddr + 1);

}
}

/* Transmit data: */
k=0;

/* Clear receiving queue: */

PurgeComm(hComPort, PURGE_RXCLEAR | PURGE_RXABORT);

do

{

WriteFile(hComPort, &txFrame[k++], 1, &dwWrite, NULL);
ClearCommError(hComPort, &errors, &comState);

}+ while ((k < length + 6) && (comState.cblnQue == 0));

/* Check after each transmitted character,

* if microcontroller did send a character (probably a NAK!).
*/

/* Receiving part
rxFrame[2]= 0;
rxFrame[3]= 0; /* Set lengths of received data to 0! */
do

{

lastError= 0; /* Clear last error */

if (comRxHeader(&rxHeader, &rxNum, timeout*prolongFactor) == 0)

/* prolong timeout to allow execution of sent command */
{ /* => Header received */

do

{

resentFrame= 0;

switch (rxHeader)

{ case DATA_ ACK:

if (rxNum == reqNo)

{ seqNo=reqNo;

return(lastError= ERR_NONE);

/* Acknowledge received correctly => next frame */
}

break; /* case DATA_ACK */

case DATA NAK:

return(lastError= ERR_RX NAK);

break; /* case DATA NAK */

case DATA FRAME:

if (rxNum == reqNo)

if (comRxFrame(&rxHeader, &rxNum) == ()

*/
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return(lastError= ERR_NONE);

break; /* case DATA_FRAME */

case CMD_FAILED:

/* Frame ok, but command failed. */

return(lastError= ERR_CMD_FAILED);

break; /* case CMD_FAILED */

default:

} /* switch */

errCtr= MAX_ERR COUNT;

}+ while ((resentFrame == 0) && (errCtr < MAX ERR COUNT));
} /* if (comRxHeader) */

else

{ /* => Timeout while receiving header */

errCtr= MAX_ERR COUNT;

} /* else (comRxHeader) */

}+ while (errCtr < MAX_ _ERR_COUNT);

if (lastError == ERR_CMD NOT COMPLETED)

{/* Accept QUERY RESPONSE as real ACK and correct Seq.—No.: */
seqNo=regNo;

H

if (lastError == ERR_NONE)

return(lastError= ERR_COM));

else

return(lastError);

} /* comTxRx */

/* EOF */

A6 BEIEFENIEZBootstrap) /R LFEF bsldemo.c

/****************************************************************

*

* Copyright (C) 1999-2000 Texas Instruments, Inc.

*

sk sk sk s sk sk sk sie sk st sk sk sk sk sk sk sk sk sk sk sk skeosie sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sie sk st sk sk skeoskeo sk sk sk sk sk sk sk skt skt sk skosk skeskoskosk

*

* Project: MSP430 Bootstrap Loader Demonstration Program
** File: BSLDEMO.C

*

* Description:

* This is the main program of the bootstrap loader

* demonstration.

* The main function holds the general sequence to access the
* bootstrap loader and program/verify a file.

* The parsing of the TI TXT file is done in a separate

* function.
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*

* A couple of parameters can be passed to the program to

* control its functions. For a detailed description see the

* appendix of the corresponding application note.
****************************************************************/
#include <string.h>

#include <stdio.h>

#include <windows.h>

#include “bslcomm.h”

/ *
* Defines:

*

*/

/* The "WORKAROUND?” definition includes code for a workaround
* required by the first version(s) of the bootstrap loader.

*/

#define WORKAROUND

/* If "!DEBUG” is defined, all checked and programmed blocks are
* logged on the screen.

*/

/f#define DEBUG

/* Error: verification failed: */

#define ERR_VERIFY FAILED 98

/* Error: erase check failed: */

#define ERR_ERASE CHECK FAILED 97

/* Error: unable to open input file: */

#define ERR_FILE_OPEN 96

/* Mask: program data: */

#define ACTION_PROGRAM 0x01

/* Mask: verify data: */

#define ACTION_VERIFY 0x02

/* Mask: erase check: */

#define ACTION_ERASE CHECK 0x04

/* Mask: transmit password: */

/* Note: Should not be used in conjunction with any other action! */
#define ACTION_PASSWD 0x08

/* Max. bytes sent within one frame if parsing a TI TXT file.
*(>16 and ==n*16 and <= MAX DATA_ BYTES!)

*/

const int maxData= 64;

/ %
* Global Variables:

*

*/
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/* Buffers used to store data transmitted to and received from BSL: */
BYTE blkin  MAX DATA BYTES]; /* Receive buffer */

BYTE blkouttMAX DATA BYTES]; /* Transmit buffer */

struct toDoList

{

unsigned MassErase : 1;

unsigned EraseCheck: 1;

unsigned Program : 1;

unsigned Verify : 1;

unsigned Reset : 1;

unsigned Wait : 1; /* Wait for <Enter> at end of program */

/*(0: no; 1: yes): */

unsigned OnePass : 1; /* Do EraseCheck, Program and Verify */

/* in one pass (TI TXT file is read */

/* only once) */

} toDo;

/ *
* Functions:
*

*/

int verifyBlk(WORD addr, WORD len, unsigned action)
{

int i= 0;

int error= 0;

if ((action & (ACTION_VERIFY | ACTION ERASE CHECK)) !=0)
{

#ifdef DEBUG

printf(’Check starting at %x, %i bytes... ”, addr, len);
#endif

error= bsITxRx(BSL RXBLK, addr, len, NULL, blkin);
#ifdef DEBUG

printf(”’Error: %i\n”, error);

#endif

if (error !=0)

{

return(error); /* Cancel, if read error */

}

else

{

for (i= 0; 1 < len; i++)

{

if ((action & ACTION_VERIFY) !=0)

{

/* Compare data in blkout and blkin: */
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if (blkin[i] != blkout[i])

{

printf(”’Verification failed at %x (%x, %x)\n”, addr+i, blkin[i],
blkout[i]);

return(ERR_VERIFY FAILED); /* Verify failed! */

}

continue;

}
if ((action & ACTION ERASE CHECK) = 0)

{

/* Compare data in blkin with erase pattern: */

if (blkin[i] = 0xf¥f)

{

printf(”Erase Check failed at %x (%x)\n”, addr+i, blkin[i]);
return(ERR_ERASE CHECK FAILED); /* Erase Check failed! */
H

continue;

} /*if ACTION_ERASE CHECK */

} /* for (1) */

} /* else */

+ /*if ACTION_VERIFY | ACTION _ERASE CHECK */
return(error);

H
int programBIk(WORD addr, WORD len, unsigned action)

{

int i= 0;

int error= 0;

if ((action & ACTION_PASSWD) !=0)

{

return(bsITxRx(BSL_TXPWORD, /* Command: Transmit Password */
addr, /* Address of interupt vectors */

len, /* Number of bytes */

blkout, blkin));

} /*if ACTION_PASSWD */

/* Check, if specified range is erased: */

error= verifyBlk(addr, len, action & ACTION_ERASE CHECK);

if (error !=0)

{

return(error);

H

if ((action & ACTION_PROGRAM) !=0)
{

#ifdef WORKAROUND

if (addr + len >= 0x1000)
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{
/* Load PC with 0x0220.

* This will invoke the patched flash programming subroutine.
*/

error= bsITxRx(BSL_LOADPC, /* Command: Load PC */
0x0220, /* Address to load into PC */

0, /* No additional data! */

NULL, blkin);

if (error != 0) return(error);

}

BSLMemAccessWarning= 0; /* Error is removed within workaround code */
#endif

#ifdef DEBUG

printf(’Program starting at %x, %i bytes... ”, addr, len);
#endif

/* Program block: */

error= bsITxRx(BSL TXBLK, addr, len, blkout, blkin);
#ifdef DEBUG

printf(”Error: %i\n”, error);

#endif

#ifdef WORKAROUND

BSLMemAccessWarning= 1; /* Turn warning back on. */
#endif

if (error !=0)

{

return(error); /* Cancel, if error (ACTION_VERIFY is skipped!) */
}

+ /* if ACTION_PROGRAM */

/* Verify block: */

error= verifyBlk(addr, len, action & ACTION_VERIFY);
if (error !=0)

{

return(error);

H

return(error);

} /* programBIk */

int programTIText (char *filename, unsigned action)
{

int next=1;

int error=0;

int linelen= 0;

int linepos= 0;

WORD dataframelen=0;

WORD currentAddr;
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char strdata[128];

FILE* infile;

if ((infile = fopen(filename, “rb’)) == 0)

{ return(ERR_FILE OPEN); }

/* Convert data for MSP430, TXT-File is parsed line by line: */
for (next= 1; next>=1;)

{

/* Read one line: */

if ((fgets(strdata, 127, infile) == 0) ||

/* if End Of File or */

(strdata[0] =="Qq"))

/* if q (last character in file) */

{ /* => send frame and quit */

if (dataframelen > 0) /* Data in frame? */

{

error= programBlk(currentAddr, dataframelen, action);
dataframelen=0;

H

next=0; /* Quit! */

continue;

H

linelen= strlen(strdata);

if (strdata[0] =="@")

/* if @ => new address => send frame and set new addr. */

{

if (dataframelen > 0)

{

error= programBlk(currentAddr, dataframelen, action);
dataframelen=0;

H

sscanf(&strdata[ 1], ”%Ix\n”, &currentAddr);

continue;

}

/* Transfer data in line into blkout: */

for(linepos= 0;

linepos < linelen—3; linepos+= 3, dataframelent++)

{

sscanf(&strdata[linepos], ”%3x”, &blkout[dataframelen]);
/* (Max 16 bytes per line!) */

}

if (dataframelen > maxData—16)

/* if frame is getting full => send frame */

{

error= programBlk(currentAddr, dataframelen, action);
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currentAddr+= dataframelen;

dataframelen=0;

}

if (error != 0) next=0; /* Cancel loop, if any error */

}

fclose(infile);

return(error);

} /* programTIText */

int txPasswd(char* passwdFile)

{

int i;

if (passwdFile == NULL)

{

/* Send standard” password to get access to protected functions. */
printf(’Transmit Password...\n”);

/* Fill blkout with Oxff

* (Flash is completely erased, the contents of all Flash cells is 0xf¥)
*/

for (i= 0; 1 < 0x20; i++)

{

blkout[i]= 0xff;

}

return(bsITxRx(BSL_TXPWORD, /* Command: Transmit Password */
0xffe0, /* Address of interupt vectors */

0x0020, /* Number of bytes */

blkout, blkin));

}

else

{

/* Send TI TXT file holding interrupt vector data as password: */
printf(’Transmit password file %s...\n”, passwdFile);
return(programTIText(passwdFile, ACTION PASSWD));

H

} /* txPasswd */

int signOff(int error, BOOL passwd)

{
if (toDo.Reset)

{

bslReset(0); /* Reset MSP430 and start user program. */
H

switch (error)

{

case ERR NONE:

printf(’Programming completed!\n”);
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break;

case ERR BSL SYNC:

printf(’ERROR: Synchronization failed!\n”);
printf(’Device with boot loader connected?\n”);
break;

case ERR_VERIFY FAILED:

printf(’ERROR: Verification failed!\n”);

break;

case ERR_FILE OPEN:

printf(’ERROR: Unable to open input file!\n”);

break;

default:

if ((passwd) && (error == ERR_RX NAK))

/* If last command == transmit password && Error: */
printf(’ERROR: Password not accepted!\n”);

else

printf(’ERROR: Communication Error!\n”);

} /* switch */

if (toDo.Wait)

{

printf(’Press <ENTER> ...\n”); getchar();

H

comDone(); /* Release serial communication port. */
/* After having released the serial port,

* the target is no longer supplied via this port!
*/

if (error == ERR_NONE)

return(0);

else

return(1);

} /* signOff */

/*
* Main:
*

*/

int main(int argc, char *argvl[])

{

int error= 0;

int i, j;

char comPortName[10]="COM1”; /* Default setting. */
char *filename= NULL;

char *passwdFile= NULL;

/* Default: all actions turned on: */

toDo.MassErase = 1;
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toDo.EraseCheck= 1;

toDo.Program = 1;

toDo.Verify = 1;

toDo.Reset =1;

toDo.Wait = 0; /* Do not wait for <Enter> at the end! */
toDo.OnePass = 0; /* Do erase check, program and verify */
/* sequential! */

#ifdef WORKAROUND

/* Show memory access warning, if working with bootstrap
* loader version(s) requiring the workaround patch.

*/

BSLMemAccessWarning= 1;

#endif

/ *

* Parse Command Line Parameters ...
*

*/

if (arge > 1)

{

for (i= 1; 1 < (argc — 1); i++)

{

switch (argv[i][0])

{

case —:

switch (argv[i][1])

{

case 'c’: case 'C’:

memcpy(comPortName, &argv[i][2], strlen(argv[i])-2);
break;

case 'p’: case 'P’:

passwdFile= &argvl[i][2];

break;

case 'w’: case "W’:

toDo.Wait= 1; /* Do wait for <Enter> at the end! */
break;

case ’1’:

toDo.OnePass=1;

#ifdef WORKAROUND

printf("WARNING: One pass programming is discouraged!\n”);
#endif

break;

default:

printf(’ERROR: Illegal command line parameter!\n”);
} /* switch argv[i][1] */
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break; /* - */

case '+’:

/* Turn all actions off: */
toDo.MassErase = 0;
toDo.EraseCheck= 0;

toDo.Program = 0;

toDo.Verify = 0;

toDo.Reset = 0;

toDo.Wait = 0;

/* Turn only specified actions back on: */
for (j=1; j < (int)(strlen(argv[i])); j++)
{

switch (argv[i][j])

{

case ’e’: case 'E’:

/* Erase Flash */

toDo.MassErase = 1;

break;

case 'c’: case 'C’:

/* Erase Check (by file) */
toDo.EraseCheck=1;

break;

case 'p’: case 'P’:

/* Program file */

toDo.Program = 1;

break;

case 'v’: case 'V’:

/* Verify file */

toDo.Verify = 1;

break;

case 'r’: case 'R’:

/* Reset MSP430 before waiting for <Enter> */
toDo.Reset = 1;

break;

case 'w’: case "W’:

/* Wait for <Enter> before closing serial port */
toDo.Wait = 1;

break;

default:

printf(’ERROR: Illegal action specified!\n”);
} /* switch */

} /* for (j) */

break; /* *+ */

default:
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printf(’ERROR: Illegal command line parameter!\n”);
} /* switch argv[i][0] */

} /* for (1) */

filename= argv[i];

}

else

{

printf(’ERROR: Filename required!\n”);

return(1);

}
/ *
* Communication with Bootstrap Loader ...
*

*/

/* Open COMx port (Change COM—port name to your needs!): */
if (comlnit(comPortName, DEFAULT TIMEOUT, 4) !=0)

{

printf(’ERROR: Opening COM—Port failed!\n”);

return(1);

}

bslReset(1); /* Invoke the boot loader. */

if (toDo.MassErase)

{

/* Erase the flash memory completely (with mass erase command): */

printf(’Mass Erase...\n”);

if ((error= bsITxRx(BSL_MERAS, /* Command: Mass Erase */
0xff00, /* Any address within flash memory. */

0xa506, /* Required setting for mass erase! */

NULL, blkin)) !=0)

{

return(signOff(error, FALSE));

§
passwdFile= NULL; /* No password file required! */

H
if ((error= txPasswd(passwdFile)) != 0)

{
return(signOff(error, TRUE)); /* Password was transmitted! */

H

#ifdef WORKAROUND

/* Execute function within bootstrap loader

* to prepare stack pointer for the following patch.

* This function will lock the protected functions again.
*/

printf(’Load PC with 0x0C22...\n™);
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if ((error= bsITxRx(BSL _LOADPC, /* Command: Load PC */
0x0C22, /* Address to load into PC */

0, /* No additional data! */

NULL, blkin)) !=0)

{

return(signOff(error, FALSE));

§

/* Re—send password to re—gain access to protected functions. */
if ((error= txPasswd(passwdFile)) != 0)

{

return(signOff(error, TRUE)); /* Password was transmitted! */

H

printf(”’Load and verify patch...\n”);

/* Programming and verification is done in one pass.

* ”WAROUND.TXT” is only read and parsed once.

*/

if ((error= programTIText("WAROUND.TXT”, /* File to program */
ACTION PROGRAM | ACTION_VERIFY)) |= 0)

{
return(signOff(error, FALSE));

H
#endif
if ('toDo.OnePass)

{
if (toDo.EraseCheck)

{

/* Parse file in TXT—Format and

* check the erasure of required flash cells.

*/

printf(”Erase Check by file %s...\n”, filename);

if ((error= programTIText(filename, ACTION ERASE CHECK)) !=0)
{

return(signOff(error, FALSE));

}

H

if (toDo.Program)

{

/* Parse file in TXT—Format and program data into flash memory. */
printf(’Program %s...\n”, filename);

if ((error= programTIText(filename, ACTION PROGRAM)) !=0)

{

return(signOff(error, FALSE));

H

H
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if (toDo.Verify)

{

/* Verify programmed data: */
printf(’Verify %s...\n”, filename);
if ((error= programTIText(filename, ACTION VERIFY)) !=0)
{

return(signOff(error, FALSE));

}

}

}

else

{

unsigned action= 0;

if (toDo.EraseCheck)

{
action = ACTION_ERASE CHECK; printf(”EraseCheck ”);

H
if (toDo.Program)

{
action = ACTION_PROGRAM,; printf(”’Program );

H
if (toDo.Verify)

{

action = ACTION_VERIFY; printf(”Verify );

}

if (action !=0)

{

printf(’%s ...\n”, filename);

error= programTIText(filename, action);

if (error !=0)

{

return(signOff(error, FALSE));

}

}

}

return(signOff(ERR_NONE, FALSE));

}

/* EOF */

A7 RBIEFBAREBootstrap) TXT A4 T-
@0220

3140 1A 02 B0 12 2A 0E B0 12 BA 0D 5542 0B 02
759012001124 B0 12 84 OE 06 3C B0 12 94 OE
033C2153B0128COEB24010A52C01B240
00 A528013040420C 16420E 0217421002

waround.txt
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Figure B-1. Component Placement

Figure B-2. PCB Layout
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RC-1.ar T2 H

can run powersd via the serial part.

PARAMETER DESCRIPTION EXAMPLE
—cfCOM-port nama} | Specifies the COM port to be used [defaull: COM1). —cCOM2Z
—p{TI TXT-file name} | Specifiee a TI TXT file containing the actual password to accees the bootstrap loader. —pint_wect xt
—W The program will wait after successful programming and reset for the <ENTER> key. The application | —w
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Do arase-chack, programming, and verification in one pass (the TI TXT fila is read and parsed only
onca). This option is discouraged with the first version(s) of the bootstrap loadar that require the worka-
round patch.
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MODIFIER DESCRIPTION
) Erass complate flash (mass erass)
[+ Check erasure
P Program given fila
W Werify against givan file
r Reset davice
w Wait for <ENTER= at the and
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raiiel WSPA30, wal foi <ENTER> @l lhe snd

EXAMFLE DESCRIPTION
brukdarme tenl el Eraes Maah, chek sianurs, progias and veify s el el sl
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ey P theough il el b thir progeeen wasits for <ENTER > ai the end
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