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Techniques of bootloader design for TMS320C671X series DSP

Xu Dawang Zhao Hao Liu Yuanshang
(The 41st Research Institute of CETC, Qingdao 266555, China)

Abstract : Program loading of TMS320C6000 series DSP after power on is somewhat complex. In order to make it easier,
the technique of bootloader design for this series DSP is introduced in this paper. That is, the DSP program is stored in
an external ROM or FLASH. After power on reset, it is booting up from FLASH, and running in internal RAM and ex-
ternal RAM (SDRAM). Firstly, as an example, the booting method of TMS320C671X series DSP and the process of
FLASH booting are illuminated. Secondly, some approaches of second booting program are detailed discussed, and an
easiest way of design and maintenance is given, that is "the booting copy table". Thus an automatic boot loading is ac-
complished. This technique has been used in some microwave measurement instrument.
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Be Ao hEAZE AT ik o 2 A Ml RE DR R YT R D IR B 1
FEALLE . XTI WA 5| T ) an A5 25O 48 2 Hig 47
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typedef struct copy_record {

unsigned int load_addr; //% A Hihl
unsigned int run_addr;  //i&f7#HuAE
unsigned int size; / /5K

} COPY_RECORD;
typedef struct copy_table {

unsigned short rec_size;//BAN 0 7 K/
unsigned short num_recs;//H £ /04T
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COPY_RECORD recs[1];

} COPY_TABLE;
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LOAD _START (sym)af START (sym) : i X sym &
AHNE 53 e B4 T 1425 AR 2 Ll

LOAD_END(sym) 8{ END(sym) : Z& $ sym & #H i
Sy BCFRITIY A S ML

LOAD_SIZE (sym) 8%, SIZE (sym) . 5& 3 sym Jy Af Jif
IIMCHITI A KB,

RUN_START (sym) : 5 X sym A B 43 Bie 5T (1 i3
178 s ik

RUN_END (sym) . 5 X sym 2 A i 3 Bl .56 (1912 17
T L1 [

RUN_SIZE(sym) : 5 3. sym b H B 43 Bit 806 1 38 17
K,

i .

SECTIONS {

. text:

load = FLASH, run =SDRAM,

LOAD_START(_FLASH_code_ld_start),

RUN_START(_FLASH_code_rn_start) ,

SIZE(_FLLASH_code_size)

}

_FLASH_code_ld_start £ 7] LY #5 DI K5I Al #
DU iy S PR AL AE 5 UOW TR )Y S 4 A Sh BT . X RE4S
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. text:

Hh R B A0 D )



c0I6F |12 8

$3I5%6 F |2 H A X

load=FLASH,run=SDRAM, table(_copy_table) tibios. MEM. BIOSSEG = tibios. IRAM;

} 3.2.2 45k tableBinitCmd. tei AR 34

H 37 445 D1 3 _copy_table, >3 % 3 Ak iz Z BB I BE R N B load™>Hl run>> 47 A9 2
(RS RPN B table(BINTT) ., RV, 5 Sl if 45 D137,

iAo R ARG DR @ S 5 4E 5 T AT L 8 1 B EOA AT
£ C/C -+ 8 g TACHS P 5 95 DRy M dik . %05 1% .bios: {} load > FLASH, run > IRAM
{10 fe 512 T BE X RS L 4L (GROUP) 8% & (UNION) ™ 8 FH oA H0 R -

BAEME— Y PE IR 4 . bios: {}load>FLASH run™>IRAM, table(BINIT)
.14 JREnE LK PP /R BN F (G Bk JavaScript ™)

e s W — R R D1 344 .BINT 8§ bint, 7] D4 my_utils. tableBinitCmd=function(inFile, outFile) {
JHSRHE S B AT I U %K. GZ B AUE T Code Com- var loadMode=new RegExp("load\s * >", "i");
poser Studio 3.0 &L ERA), var runMode=new RegExp("run\s % >", "i");

Bian 3> g g m LA sn R B var outLine = "";

SECTIONS { var iFound = false;

. text;: var cLine;

load = FLASH, run =SDRAM, table(BINIT) if ((null == inFile) || (null == outFile)){

printf (" ZHEEIR "

} return(null) ;

FERE I @ 455 O _binit_$8 D1 SR REE R }

A, 77 B ZE A b hE$5 D1 352 17 a0 B A Y B He %) var src = new java. io. BufferedReader (new java. io.
Fo WARARMH table(BINIT)  MZAE K — 1. R WJE 8w FileReader(inFile)) 5
YUl B RNTETE, while (null ! = (cLine = src. readlLine())){

AMEF H, ik A Fpor kAR al e AR k. REES) cLine = String(cLine) ;

TP A e PR . HEREGE I EE 4 Fhoy i - X Fp oy 3 if (null ! = cLine. match(loadMode) ) {
ARG XS DR AT 49 iFound = true;
3.2 3 DSP/BIOS BT 5 EENFIZE T M HiE while(null= =cLine. match(runMode) {

HRZ BN O 3P/ N Ry 75 % DSP/ outLine 4= cLine + "\n";

BIOS, X FEAE N AP P et & 7 DSP/BIOS 35, i n] cLine=String(src. readLine());
A2y DSP/BIOS i 4 % A 7] )% A RS AT ik . }

DSP/BIOS f) He & T H A7 Wi« cLine = cLine + ", table(BINIT)";

D RABEEALE & TR K. cdb 304 }

2) RAXARE (TextConf) /7 12 5 & . tef BL. tci outLine += cLine + "\n";

A BT A T H Cconf) 774z edb SCHF }
codb U RIFEIE PR A FE R O emd) TE N £ src. close();
A, SRR BB S B AGEES. 1 if (false == iFound){
T 2~ 4 AT A, BRI PR R Ok 4, return(null) ;
DSP/BIOS R 7 1, A4, AR —BMEA 4T, Hl }
WO T e e TAE, var dst = new java. io. FileWriter(outFile) ;

T4 B — 28 2, 78 DSP/BIOS ) emd 3¢ dst. write(outLine) ;

{Erp = A 5 shif $5 Dl 3 , dst. close() ;
3.2.1 CAEE (TextConl) T E i return (outFile) ;

FIH AR S TextConf! T. A 4 DSP/BIOS Fi & ¥
SCAF myprg. tef s 375 1) BIOS ¥ (411, bios.. tredata.. 3.2.3 N BIOS 5 g 48 Il 3
hwi_vec.. rtdx_text.. sysinit,. gblinit Z8)#§ & FLASH %% 1F myprg. tef F1 8 [ tableBinitCmd. tci H [y table-
A HAE RN RAM j2 47 ik BinitCmd s & L. emd SCHF, B 278 258 A Hb bk 152 17 Hb

BN %s BIOS 15 46 52 % A bt FLASH. G2 f7stiht JEAR[R A5 1 table(BINIT) ",

JyEB RAM: AN AEEIS I
tibios. MEM. LOADBIOSSEG = FLASH; my_utils = {};
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utils. importFile("tableBinitCmd. tci") ;

prog. gen() ;

my_utils. tableBinitCmd (prog. name + "cfg. emd",
prog. name + "cfg. ecmd");

3.2.4  JH conf ;7. edb SO, IF 3 G g 13E 308 T

4. cdb XN )5 4 7 A B (Post — build steps) ,
i .

MY M (Install_dir)\bin\ utilities\ tconf\ tconf — Dcon-
fig. tiRoot="MYM (Install_dir)" — Dconfig. platform="
Dsk6713" —Dconfig. importPath="tci;" myprg. tcf”

3.3 ZHK5SEFHHE EMIF BEE

2SR Q= Y A G A B e I |
SDRAM 47, [5G, 76 48 DUAR 7 Z 1 200 EMIF 2 1
Bl E . — H EMIF & 58 5, CEO %5 5] (SDRAMD g 7] L)
HT G Sh AR P O P R B O . R O TR R
EMIF Hf5 B8 903 sh A Hh e 8 — UK AN BETE I A
Fe i R AT I B 7 R EE D SR Ak EMIT 42 10, 23
TE )5 dhat # eh#% 01 3] SDRAM w1 72 e FUBCHE & 2%
1 RN R Y B IE #3847, T L 90 MHz 4h & ) &b
¥ SDRAM il 156 ] EMIF ) ic & .

SDRAM Bt & w4 R lc & (GCTL) .CEO0 %5 [ Bt & .
SDRAM # #| fid B ( SDRAMCTL ), SDRAM & i
(SDRAMTIM) fii & . SDRAM §" & ( SDRAMEXT) fii
BE,

$ GCTL fit & &y 0x78, CEO Jit % &y 32 {if i) SDRAM
(0x[fffbf33) , SDRAMCTL B¢ & &y 0x47115000, SDRAM-
TIM fit & & 0x2bf, SDRAMEXT fit & Jy 0xa8529,

EMIF P &R I g A0 R

EMIF _GCTL .equ 0x01800000

EMIF CE0 .equ 0x01800008

EMIF_GCTL_V .equ 0x00000078

EMIF_CEO0_V .equ Oxffffbf33

; * EMIF_GCTL = EMIF_GCTL_V

mvkl EMIF_GCTL.A4

| mvkl EMIF GCTL_V,B4
mvkh EMIF_GCTL, A4

| mvkh EMIF GCTL_V.B4
stw B4, x A4

; * EMIF_CEO0 = EMIF_CE0_V

mvkl EMIF_CEO0, A4

'l mvkl EMIF CE0_V.B4
mvkh EMIF_CE0,A4

N mvkh EMIF_CE0_V,B4

stw B4, x A4
3.4 ZHESEFPHERTE
mvkl ___binit__, a3
mvkh ___ binit__, a3

ldw % a3+ -+, b0
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nop 4

shr b0, 16, bl
copy_section_top:

ldw % a3++, b4
ldw % a3++, a4

ldw  *a3++, bo

nop 2
[! bl] b copy_done

nop 5

copy_loop:
Idb  *B4++,B5
sub  b0,1,b0

[bO] b copy_loop

nop 2
stb  B5, » Ad++
nop 2
b copy_section_top
sub  bl,1,bl
nop 4

copy_done:
mvkl . S2 ¢ int00, BO
mvkh . S2 _c_int00, BO
b .S2 B0
nop 5
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