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Dynamic Loading Technology for DSP Program
Based on Serial Communication

LI Sheng-fei , DAI Hua-shan
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: A new dynamic loading technology is proposed for TMS320F2812 programs based on serial communica-
tion, to resolve the difficulty of upgrading embedded equipment software in special occasions. This method takes
full advantages of F2812's features, such as rich on-chip memory and supporting on-line programming, adopts sec-
ondary booting algorithm, and calls APIs to erase and program on-chip FLASH to realize on-line loading of embed-
ded devices. Experiment results show that this method is featured by stable programming, high efficiency and easy
operation,and can be applied to remote upgrade of embedded equipment software .
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Fig.1 Block diagram of embedded equipment system
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IS IE A CCS H1 Y On-chip Flash Programmer fifi
R4 P HE Y . out SCF HLEEAR S B v N FLASH
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Feo (X THIRG G, IBLRAL B AR RN, i TH
T A RTCIE DA B SEBAR AT G, i AAS SR 2

TH RSN TT 3, SEBBA AR A EH
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TMS320F2812 (1) Ji7 2 77 2] Lh 43 i N Flash
5158 8. SPL 51 % )3 8. SCI - A 5] )5 8 HO -
SARAM 5| )33l .OTP 5|5 )3 3 .GPIO ¥ii H B 5] %
Je sl A LA, Pl AR 3k 43 i S IAN W) 149 ) 3
Ir=t, Hor, TMS320F2812 it #3247 BRIA S I 3
Flash & 3, 2 3G 5ok & 1152 B T+ 9, #5455 X i
v E Ry SCI S shsi=t,

AR B R N R P51 507 K, 4y
5 | ARy R N AR P FLASH g 2. F2 )7 3
AN JEFAN R 1 56 DSP b e I 4 R o e 4%
F L3+ SCI - A Ja s, AR5 S5 ROk B SCE
FECE ; PC ML i & IR 51 SR 7 &5 45 DSP 1Y
SCLiti R 1, ¥ 51 SR ¥ 2247 2 RAM X 2R 5 1 &
TN R R RS S0, DSP 765 SRR B9l
B R B E 3 DSP ) FLASH X, i1 T
TMS320F2812 45 128 kbyte 1Y) FLASH %5 [a] , AE % 16 1
— B R
3.1 3|SEFME

DSP [ RAM 75 [H] 53 A& X MR X, T
PRI R4 P, — MK AR RS T 28 4 K N 38 17
Fr B M E S | ST ME E RAM %X N,

& 2 firzs , DSP 78 SCI-BOOT #i=U R, #ikck |
AR, S 5 | R AEAG 2R %4 RAM X (&%
4 RAM b TR , % X IRAE DSP A7t A5 11K 1
Ao SRIGINZRS | SRR P DSP BFEHIAL, X DSP
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Fig.2 Download boot program
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Fig.3 Programming APP code

T 56 PC AL AL PR G 3 10 1 TR I 3]
DSP, DSP #2002/ 72 /7 21 RAM X, % T )i J1 7
F i A8 TR, — b AR TEROR ) RAM 43 (1]
o SRR R, R HE AL E] LOLL X (k2
] 0x008000 ~ 0x00A000). Til & X Wi 4> % 41
Uint16BlockBuffer1 [ 4096 ] . Uint16BlockBuffer2 [ 4096 |
TAEAEN IR, 725 | SR p R FIAE it o LT
K DA b S G P BSCZE E A B A R A A ]

# pragma DATA _ SECTION ( BlockBufferl, ” BlockTransfer-
Bufferl”) ;

# pragma DATA _ SECTION ( BlockBuffer2, " BlockTransfer-
Buffer2”) ;

1 CMD U, SR A€ AL 4], B Bufferl /2 7&
{23 DSP AR RAM 5[] -

BlockTransferBufferl : > RAMHO _ 1
[i1] : 0x3F8000 ~ 0x3F9000

BlockTransferBuffe2: > RAMHO _ 2
[11] : 0x3F9000 ~ 0x3FA000

Wt DL B G RARRT R BCE, AR N TR Y G A
% RAM X1,

ME WX Bufferl /238 )5 , 51 5727 8 F FLASH
e APL K%L, H% Bufferl o NI /7he5 5 FLASH
Ho FEREE Hi % AT FLASH #4745k, R T1 A H

PAGE = 2//#h 1l 25

PAGE = 2//#b 41} 55
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Flash _ Erase(SECTOR _ F2812, &FEraseStatus)
Hirp 85— /4>3 %0 SECTOR _ F2812 26718 B BR (14 i
X5 A SEOR BUARZSE 5 38 1 EraseStatus 2K F] W
BGRB8y, W] FLASH 44 #2 API g
B

Flash_ Program ( Flash_ pir,
&ProgSlalus)
Hrr, 240 Flash _ ptr FE7N 9 A2 1 Hi AL, BlockBufferl
S AR T B AF RAM 1Y 1 Hudilk, Length b8 5745
5, ProgStatus 3R/ 1% MR 25, 3 3 9 A1 APL iR
BB AEE RAM K By RS 24 a2 n
FLASH DI, A LUl i 46 8 B S bk 7 =0k B
F143Fe FLASH 75 [i]

£ BlockBuffer] 2% FLASH %85 [F] i, 5] 5
JP ks R 1 R H AR 7 A0S 2 BlockBuffer2 %5
], SR G HE UL PR, BlockBuffer2 H GBS
% FLASH 18 E L&, it [ 2, Fif FLASH 28RS
SE5E B S8 I TR R

BlockBufferl, Length,
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BB AR S TR 2R B R O S
PC HLAR FUAHE , PRUEESHE % i () R0 3% 1 05 S8
il FPGA 54 DSP 195 sh# =, it & Dsp b
SCI- AJA3lh, WF 1 Fion, FPGA i 4 Stk
2% GPIOF4,GPIOF12,GPIOF3 ,GPIOF2 i Hi >k 0011,

x1 DSPREHENXEH
Table 1 DSP boot mode control

CPIO Jump to Call SCI_ Boot
P e MRS Fash/Rom to load
HAME address O3FTFFG SCI- A
GPIOF4 N
samxpa) LI ! 0
GPIOF12 N
(MDXA) * i X 0
GPIOF3 N
(spistEA) AT X !
GPIOF2 N
(spiark) X !

4.2 DSP #ZRE5 B

TMS320F2812 H PO A M B 1 k x 16 bit iy
SARAM MO/M1, #i#k 4 k x 16 bitf SARAM 10/Ll1, 1
He 8 k x 16 bitf) SARAM HO.128 k x 16 bitf¥) FLASH,
H T SARAM HA 325 s A0S, T LML YE % &
FEFTE SARAM 3217, [A] B K25 5 19 SARAM ] L

VERBIEE AT . FLASH HAT 45 B 8080 AR 2 25 10 5F
P, AR IR Z R G R . T L%,
SIS BN, 2 F B LSS B i R
MO/M1 %5 [8) H, 8 47 F2 7 TCE B K B 1L0/L1 B,

CMD BRI SE R AT B -
SECTIONS
{ .text_unsecured: > RAMMOMIPAGE = 0
. text :LOAD = RAMHO_1,

RUN = RAMIOLI,

LOAD_ START( _ textLoadStart) ,

LOAD _ END( _ textLoadEnd) ,

RUN _ START( _ textRunStart) ,

PAGE = 1}

AR Y ) CMD SO ] HEChE Fs 17 i =5
], 4R Fres

SECTIONS

{
.econst: > FLASHE PAGE = 0

/ * Allocate program areas: * /

.text: > FLASHD PAGE = 0
. cinit : > FLASHD PAGE = 0
codestart : > BEGIN PAGE = 0
ramfuncs : LOAD = FLASHD,

RUN = RAMILO,

LOAD _ START( _ RamfuncsloadStart) ,
LOAD _ END( _ RamfuncsloadEnd) ,
RUN _ START( _ RamfuncsRunStart) ,
PAGE = 0!}
econst &jﬁﬁﬁiﬁl‘%ﬁﬁ*ﬁ*ﬂ#% El/‘J"}f I‘E_'J 5 ﬁ'@ﬂ
— KA 8 k FLASH fY X 38l R AR A7 Z M 08 5 text
B A B, 8 A2 7 B 59 21 FLASHD (Hb ik 25 (1]
0x3EC000 ~ 0x3F0000) H; cinit I T 1#4E O ¥ 11k 4
A, A7 ] FLASHD X 18, Ramfuncs $ il 72 ¢
AT =, B SRR F AN FLASHD H4% D ACAS 2|
RAMLO(Hi ik 25 6] : 0x008000 ~ 0x009000) Hiz 47, 5L
U7 FRE A FLASH [X 3] RAM [X st
4.3 FEHRFERIR G
H T CCS i3 B B AR ST (. oout) 2 HLAL
ka2, BIFR s AR A s o3 AFICE A R B, 1%
SR BE BB FHOR B85 FLASH, 77 8 5 3 o
FLASH fig 15 7] 8 £ 40 A% 20— 2F il SO (. bin) o
A% ] HEX2000 £ Fileoshell . exe T H. 3 32334
i, 95 AppCode_ hex_ 2812. emd L4, ¥ CCS
PR A S AppCode . out B4 i HEX S App-
Code. hex , JfIHFE A H1 FLASH X3Ch 4 1,

AppCode. out
— map AppCode _ hex. map
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— 0 AppCode. hex

— memwidth 16

- image

ROMS

{

FLASH2812: origin = 0x3e8000, len = 0x10000, romwidth
= 16, fill = OxFFFF

}

FIFH AppCode - COFF2BIN _ 2812. bat 1t 4k # 3¢
4, i FillOShell THA A% bin SCHF, 0] LLEL A& fi
R SEIAEL T
4.4 BRETR

HOERCE A H TR, BE S RO PR R
9 600 bit/s,8 bit iz, 1 bitl 1L, SRJF, EFER
AT, Kk 51 2 #Y bin SCPER] DSP,
i 4 iR

IE?I) REQ FFW FNO #EQ ¥Ho

DE &3 05 &

Processor is unlocked. X
Communication kernel received and executing.
Type 'a’ to relock baud-rate: baud-rate relocked

Flash Checksum = @xC85C
FLASH is not erased and should not be programmed until i

Erase FLASH? (y/n): v
rasing ... please wait =~ erasing done

Ready for application data transfer...

K4 ek SRy

Fig.4 Transmission boot program

RSEIE FRUCIUE PR3, PRI ER FLASH, ¥
ARGHFEAY FLASH DX IR 4 SR HR R , 1505 o PR 11
bin 31, W& S BiR . FLASH B85 5% A, 71 5 Jif
FIRR P RN R Bm i W) FLASH B2 5 1851 .

Erase FLASH? (y/n): v .
rasing ... please wait == erasing done

Ready for application data transfer...
«= application programmed
== checksum verified

Flash Checksum = BxEG6AC

K5 HeSh

Fig.5 Programming success

5 HEFRIE

ARSCHEH T —Fh DSP #F8h A m#k 5 i, w] LA
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W3, 17 F 2 5 A A5 7E 10 kbyte 72 45 I, T 5% #E i
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Ny R SN = AR S /S - P W N R 5
2% B IR ME , T 39 2 T TMS320F2812 DSP I & %
ARXRGEAHRLER ., SO R g51% =, i
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L RIE VR T APL 207 R B S BRI Sh A
o T H M FLASH %5 A R (128 kbyte) , 77 F
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