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Design of linear CCD’s data acquisition system based on DSP

GAO Feng, LI Jin—-hui, GONG Jian
(Institute of Computer Science & Engineering,Xi’an Technological University ,Xi’ an 710032, China)

Abstract: A DSP system is a minitype integrative system with high speed, high precision and stabiliza-
tion. A data acquisition system with linear CCD is designed. Using TMS320VC5502 and TLV1572 A/D
converter, the time sequence of data outputted by CCD and data converted by A/D converter are ana-
lyzed. The procedure of how to acquire the video signal from the linear CCD and how to transmit these

signals from MAX232 to a PC is also introduced. The system with general purpose is designed with

high reliability and can be implemented easily.
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3.1 TMS320VC5502

TMS320VC5502 215 C54x % %1 DSP H 3 At
EREFRN,EWHS C54x % DSPHAE ,B5ZH
b, MAFEFEHMWEEMERO DR,
TMS320VC5502 B T & i FE 5B, et
#0] 35 300 MHz, £ K ALHGE 77 &k 600 MUsP,
TMS320VC5502 F WHE R F & , B A 32 Kx16 bit
H W RAM 16 Kx16 bit &) i N ROM 8 M35 & 4 28
(PLL) .6 MEE M7 45 F2 /) DMA #5888 3 &2 HE
T 2% A 11 (McBSP) \E BT 88 #1 32 { AN SR F A 28
HE O (EMIF) S, Hb 32 (U B SR fEse v R
Al LM 5§ 5 FF % 8% 1F (SRAM [EPROM) #1 [F] 25
B2 (SDRAM .SBRAM ) ) B4 % # , B KW F
it 8 Mx16 bit B SN ZS 6],

TMS320VC5502 FIF7 i #8 BL & X0 F .
MEMORY

{

MMR: 0O = 0x000000 1 = 0x00005F
DARAMO: O = 0x000060 1 = 0x001E9F
DARAM]I: O = 0x002000 1 = 0x001FFF
DARAM2: O = 0x004000 1 = 0x001FFF
DARAM3: O = 0x006000 1 = 0x001FFF
DARAM4: O = 0x008000 1 = 0x001FFF
DARAMS: O = 0x00A000 1 = 0x001FFF
DARAM6: O = 0x00C000 1 = 0xQO1FFF
DARAM7: O = 0x00E000 1 = 0x001FFF
CEO : 0 = 0x010000 1 = Ox3EFFFF
CEl : 0 = 0x400000 1 = Ox3FFFFF
CE2 : 0 = 0x800000 1 = 0x3FFFFF
CE3 : 0 = 0xC00000 1 = 0x3F7FFF
}

SECTIONS

{

.cinit > DARAMO

text > DARAMI1

stack>  DARAMO

sysstack >  DARAMO
.sysmem > DARAMO
.data >  DARAMO
.cio >  DARAMO
bss >  DARAM3
.const>  DARAMO

.csldata >  DARAMO

}
3.2 TCD1206SUP
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BT, HE CSESHTRIERMBIFRERES FS
B8 ARES IR FS K s 7, T 25440 K 5 A DSP
TAEF R IR FS R s d 3, Wt A ab g8 T
AR, % TLV1572 T4EF DSP /Rt CS,
SCLK .DO.FS W55 DSP ) %38 i [7] 45 48 wh
0 McBSP)HHZE , HH SCLK HFRIFot4ES &
T HEUL McBSP BT 8055, A E]5 McBSP AyHT &b
[ . DO AFHENRFRESH D WIFEES FS
A LUE M McBSP 2B R 2 F 5, t ol LR — AN 4h
HEALES, EXHDSP THEFRANEES,
TLV1572 ¥ 741 SCLK 8 5 # T B &1 FS 15
SHPRE BRI S FS A& EF, WX AR S
TRESHRESERE, —H FS{F5ZK,D0 5|
EF R BB, At 6 0015, AD B
W RS B 7E SCLK By L FHif % i, 7£ SCLK BT B&
4 DSP 8177, REEHKTE FS 57K /5 SCLK 13
SHE—NTHREFG BEIE 6N OMNBEMT
R4 1k & 3 & TLV1572 T4 F DSP B Bt ut
.
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(1)CCD 4 a3 4l ;

(2)CCD A EESMRE . HiaHE5#4T AD
¥ ¥ £ % 45 DSP,DSP (R fE ML 5 A/D B 45
®,

(3)DSP ¥ 45 %1 [ 45 PC #1,PC ¥l B R KR FF
R
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4.1 CCD 524> it ja] 4= 1

CCD WL at A #EH{E 5 A0-A3 ¥ Hin i
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) McBSP MilFl %1 A5, FSR MR E 5, %
HlH—MRITHRAE 5%, K DSP # XF 5| %
TLV1572 # CS 51 BIfE 0 A/D B SF W EE RS,
¥ TLV1572 &) #3478 8% A SCLK % £ DSP McB-
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(1) 3% 5 BF A o o

(2)RE 3B 4+ & 2 McBSPO:

MOV #0x0000, PORT (#SPCR1) /*sperl*/

//DBI=0
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//RJUST=00b .
/ICLKSTP=00b 1+°| i F ] ]
/Reserve=000b ] MAX232 16 0.1uF
"D G veek
/MXENA=0 e R 1 ol 6xD
5 ] + 3 14
//ABIS=0 o 19 |——4‘c1— TI0UT | 5502
o o XA Ny
/RINTM=00b —- F—{c-  norp {sp3
//RSYNCERR=0 °T7 V- TLIN SP1 (TXD)
JRFULL=0 ol . % 00T T2IN —;0—
o—& | |10kF= 2oy raour]—
//RRDY=0 — I
//RRST=0 DBY

MOV #0x200, PORT (#SPCR2) /*spcr2*/
MOV #0X01ch,PORT#SPRG1) /*sprgl*/
MOV #0X300e, PORT#SPRG2) /*sprg2*/
MOV #0X0020,PORT(#RCR1) /*rcrl*/
MOV #0X0025,PORT(#RCR2) /*rcr2*/
MOV #0X0020,PORT@#XCRI) /*xcrl*/
MOV #0X0004,PORT#XCR2) /*xcr2*/
MOV #0X0001,PORT#MCRI1) /*merl*/
MOV #0X0001,PORT(#MCR?2) /*mer2*/
MOV #0X0001,PORT(#XCERA) /*xcera2*/
MOV #0X0001,PORT(#RCERA) /*rcera2*/

(3) 1 P o

(4) % W B85 T A2 A B Ak 3B
4.3 5PCHIERE

ARG MAX232 SCBL DSP 5 PC ML Ml B %
EEE, HEAMBTEGEDREME4 Fix,
MAX232 it —> DB9 #4855 PC HLy COM O
%, DSP H47 ¥4 8 Wi RXD # £ & MAX232
B % 35 R1IOUT, BT RE\E R XM TXD 8 E
MAX232 874 A s T1INS,
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