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DSP second-level Bootloader developing based on Flash
header file burning of TMS320DM642

ZHANG Yu', ZHANG Qin-jian', SHEN Hai-kuo', LIU Wei*, WU Ru-xuan’
(1. School of Mechanical Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044 , China;
2. Beijing Institute of Aerospace System Engineering, Beijing 100076, China)

Abstract: Aiming at the problems of the data and programs in the memory of DM642 always get lost completely once the power is down so
DSP system can’t work without a computer, one method to load programs automatically from exterior Flash storage by using Boot mechanism
of DSP was presented. The theory of header file program ming by Flash was introduced in detail. A burning method of Flash header file for
Am291.V033C Flash chip was achieved. The method of twice loading of programs was explained and the process of Flash programming was
presented. The way of using CCS to save data so as to generate header files was described. The guiding process of DSP and developing
process of the second-level bootloader is briefly introduced here. A second-level Bootloader program specific to the project was designed. A
simple testing program was developed to validate the Flash burning method and second-level Bootloader guiding program in the end. The re-
search results indicate that the programming method for Flash header file is very suitable for the beginners for it is easily understood. The
method also has excellent adaptability in that only a small part of instructions needs to be modified to fit the operations of different types of
Flash chips, as a result the developing of second-level Bootloader becomes easier.
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F Flash 85, 7T LIHE. dat SCHF 4 Br A 5088 A7 i 3] —
AN It Flash B85 XA B B ATAT . AT

Flash B85 71k, M T W15 M
TR UL, ADRE 2 A DL Sk SCPE IR 20 38 Flash
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B i B b, ZGAEIMI Toggle {37 2 75 % A5 W%
FIE BRI AR . T Flash 2407 b2 7 80
$6 52 (bt SRR SO D AT L AR S48 A Toggle
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T AEHE] DM642 NAF IS R , LSR5 — Wi, #include " fangho3. b
TR 25— O R L 7 3 25 . TMS320DM642 1y void main()
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return;
}
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void FlashBurn (UINT32 : dest, UINT32 = src, UINT32 length)
// length % TR AL
%
UINTS #p = (UINTS # )dest;
UINTS #q = (UINTS # )sre;
UINT32 LEN = length x4;
Write_1Byte (p, q, LEN);

|
f

void Write_1Byte (UINT8 s dest, UINT8 s src, UINT32 length)
{
UINT32 i;
for(i = 051 < length; i+ +)
{
# (unsigned char * ) FLASHBASE = OxAA;
# (unsigned char * ) FLASHBASE = 0x55;
# (unsigned char * ) FLASHBASE = 0xAO;
# dest = = sre;
Toggle_Check () ;
dest + + jsrc + +
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void CHIP_Erease( )

%
# (unsigned char * ) FLASHBASE = OxAA;
# (unsigned char * ) FLASHBASE = 0x55;
# (unsigned char * ) FLASHBASE = 0x80;
# (unsigned char # ) FLASHBASE = OxAA;
# (unsigned char * ) FLASHBASE = 0x55;
# (unsigned char * ) FLASHBASE = 0x10;
Toggle_Check () ;
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TRAF , P — WA AE | S SO A BORHA HE T &) 2
B o

Address: |0x00000B00
Length [UxUUUUUDDl
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Length J} ERAF BRI o BN B0 1 R/ 2
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NP AEAGAE RAM PNAF B AL i Mo ik, PR G Address
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R B T dat SCPF AR & LIS BRI AEAE 1Y
R, Length (R /NA . map SO TR AR P /N 4 48
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_boot_loop:
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void main( )

{
while(1)
%
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% (UINT8 = )0x90 000 000
delay(1) ;
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IR AR F AT RE 2 1) Flash {58 44 Mo 41k b ] B
BHAOFL,HNEARTE Flash Ba5 (1995845, 54 2
SRS LA 2 HIEE A Flash 776685, £
HHIRFE P B2 5 B Flash J5, R G0 de i I 2 4505 B
i AT F N E AL, ARG 7R 8 I Flash $i04f ¢
S, A2 S0 U 25 SR A& 3 s .

" T500.nz]

(CIRINVINE o2 Rl ||

3 WNGE SRR AW A B T RS, 5
WETIZOr R IE R . 2 IR e R gk 7 o, (HE P
58, PEAR RIS TR ET 15 O T ATYRE EDWHLSSIEFH i
) Flash FEEFETFI 2 Bootloader 5 | R T2 A 1EM

(4% 408 W)

gk T KRBV TRV, 4F. LT TMS320DM642 1 Flash Sk SCMEHE 5 1 DSP — 2% BootLoader F %[ J]. HLAEL T#2,2014,31(3) ;400 - 403 ,408.
ZHANG Yu, ZHANG Qin-jian, SHEN Hai-kuo, et al. DSP second-level Bootloader developing based on Flash header file burning of TMS320DM642[ J]. Jour-

nal of Mechanical & Electrical Engineering, 2014 ,31(3) :400 —403 ,408.

CHLEL THE Y 247 - hitp : //www. meem. com. cn



- 408 - Lo o®m T ERIE
(5) :204-209. [10] TRl o5 W, TSFAH. B S 56 2R G S A AR AE B2 45 31
[3] Zmedk, AR, RAEZE 55 B b v sl il 1 o0 2% 1k B Hr[T]. 7 R4 A 3hk,2010,34(1) :99-105.
DB T]. B4R ,2008,32(17) :98-104. [11] HE,REE, B4, TEC61850 #r i 78 3 i I v 1Y
(4] EEBEFH, BRI, RS, %, 3T 1EC61850-9-2 [7AE HL v AT [T, B 5405 ,2012,49(7) :49-53.
WMEMEFEL]]. B RS H1k,2010,34(2) :69-74. [12] ALVAREZ A R, SUBIRACHS A C. Design, management

[5] & . OPNET Modeler {jj FL AR A 85 [ M ]. Jb a1
Tk i, 2010.

(6] Motl, #L)r, % &, 5. BT OPNET f% % GE L %
AMROY 55 | B K {5 B[] 1 J) & 42 {7, 2012, 33
(240) :82-87.

[7] Riverbed Tchnology. OPNET Modeler-OPNET Technologies
[ EB/OL]. [2012-12-29]. http://www. opnet. com.

[8] &FM, THREW 5B,% BEAMTREET]. B &
% 4 3111k,2007,31(19) :100-107.

[9] LASSETTER R, AKHIL A, MAMAY C, et al. The CETRS
Micro-girid Concept [ EB/OL]. [ 2008-10-08 ]. http://
certs. thl. gov/pdf/50829. pdf.

AR5 AR

and comissioning of a utility connected microgrid based on
IEC 61850[J]. IEEE ISGT Europe,2010(1) .1-7.

YOO B K, YANG S H. Communication architecture of the
TEC61850-based micro grid system[ J]. Journal of Elec-
trical Engineering & Technology,2011,6(5) :605-612.
AL ER SRR AT IECO1850 FR il A R e 1)
FECH[T]. RS A 3h1k,2012,36(7) :1-6.
/N, S — i, VISR K6 T OPNET (4728 Fiy il 3 ol %
HAERGOTEMFELT ] MR ,2005,29(6) :67-71.
IEC. TEC61850 Communication networks and systems in
substations[ S]. IEC,2003.

[ 4iE: 7 ]

FoI, o O, 55 OPNET 7E S {5 RGO B RS H [ 1], MLHL TR, 2014,31(3) :404 - 408.
WEI Xing-xing, ZHANG You-bing, XIE Lu-yao, et al. Application of OPNET in microgrid communication system simulation[ J ]. Journal of Mechanical & Elec-

trical Engineering, 2014 ,31(3) :404 —408.

CHLHE T ) 243 : http : //www. meem. com. cn

(E4#% 403 1)
6 ZERIE

AWFRE S LR TS H, A AT Flash 3k
RS i, Hoh 44 Flash $EER TR T R E )7 DL &
KSR A BT O TR T i, HAR AU
BN AR AL B Flash ot i HFE B s 25, A
AR5 A FHPE 3 X TMS320DM642 1) 72 7 fin A1l
TR T A5, g s T HA 5 H S % —
9% Bootloader F2J¥ . fiJ& , 18 3 ] 54 04 Jr I Ik AR
AT T RIUE . MFREE R, Flash Sk S0 be s ik
2% Bootloader 27 EA7 IE#A PEA AT 114k,

2 2 3k ( References ) :

(1] VP70, B atAL , pRiZe . TMS320DM642 DSP J5i 3 5 )i
SEE[ M. bt ARHEH H Rt ,2009.

[2] F4RE, 2 NI, TRl TMS320C6000 %41 DSP J§iH 5
AR GBI M. bt U Tl Hh ik, 2012.

[3] Texas Instruments. TMS320C6000 EMIF to External Flash
Memory (SPRA568A)[Z]. Texas Instruments,2002.

[10]

FEERAE, X523, TMS320DM642 DSP i J§ & 4t i 3+ 5 FF
RIMI.AEET: AR HEH R, 2009.
Adanced Micro Devices. Am29LV033C Datasheet| Z]. Ad-
vanced Micro Devices,2003.
ZEJEF K. TMS320C6000 % %1 DSPs [ £ 5 5
[M].2 R dba: BTl iR 2005.
B, B W, ARG, S BT I EORTE DSP
R scue RGP R T[T ] L T2 ,2007,24(8) 1 17-
19.
g K ERE, 2 5. TMS320C6000 £ %1 DSP FF & b
FHEEGEM L BT o e g i i, 2008.
Texas Instruments. TMS320C6000 DSP/BIOS Users Guide
(SPRU423E) [ Z]. Texas Instruments,2004.
Texas Instruments. Creating a Second-Level Bootloader for
FLASH Bootloading on TMS320C6000 Platform With Code
Composer Studio (SPRA999A1) [ Z]. Texas Instruments,
2006.
HEF , [§ IR, K552 TMS320C6000 £ 51 DSP % f2
THSEH[M]. Jbat iAo i i, 2006.
[REE: % ]





