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Design and Resaarch o a Photodectrical Apparatusfor Lateral-How Based on CCD

WANG Yan', BAI Yujie, ZHANG Yan-chao, LI Ning

(State Key L aboratory of Precision Measurement Technology and Instruments Tianjin, Tianjin 300032, China)

Abstract :A photoelectrical apparatus with CCD detector was designed for on-site detection, to quantify the
measurement results of pesticide resdues by lateral-flow. The apparatus is composed of the light path
module and circuitry module. In the circuitry module, the FIFO chip was used for cache memory , which
greatly reduced the cost of designing; auto locating devices were introduced to increase the target postio-
ning accuracy. The working curve and parameters of the system were derived from the experiments. Re
sults showed that the measurement accuracy reached 1 ng/ mL , and the linear range was 1 20 ng/ mL.
The apparatus can meet the demand of detection criteriafor pesticide residues.

Key wor ds:detection for pesticide resdues; lateral-flow ; photoelectrical detection; CCD; FIFO
EEACC:7230G

CCD

( . 300072)
CCD
FIFO , ;
, , 1ng/ mL, 1 20 ng/mL,
; ; :CCD;FIFO
:TP212; TP23 A :1004-1699( 2008) 08-1370-04
, , Suhyeon®”
1 L ED 1
, Kl
) CCD
CCD '
[1] 1

:2008-02-03 :2008-05-09



1371

8 , : CCD
il 1 y
o (¢l A T89C52 g
' : , CCD
: , FIFO
( ) , CCD
2
AgAbAu , CCD {5 B4t CCD fii FHA
' i
(c ), | apwee E‘:FIFO %{rzﬁﬁ eU [ Lo |
, T t AT89C52
I 4
) AgAbAu ¢ 2
(T ).,7T A T89C52 ,
, TL C5510' ID T7206FI FO™
T AgAb-Au T
TL C5510 ,
’ , 20 MHz;
, ) ) FIFO IDT 8192X9
CCD [10]
, , A/D
, FIFO
520 nm 600 nm [11]
( ) , FC St
20 30 nm ; 7AHC14N
540 nm'* CCD RGB FIFO FIFO
540 nm™®! | e
- sk
B RO R | [€7m /4K CCD ik

W 7K 2 NC J& FE it 8
<—
Vel

1
2
2.1

CCD ,
,CCD

FPGA

% "'VF_ £
4 B

K |[€777777
3
A/D FIFO
5V, 5v A/D
0 5V ,CCD Os1
A/D )

CCD

A/D

2.2

3 :

L ED )



1372 2008
CCD ,CCD Service , 98 %
L ED ( 4 ), (2]
4 LED ,
5 (1 ng/ mL ,2 ng/ mL ,5 ng/ mL ,10
CCD 21.6 mm, ng/ mL ,20 ng/ mL)
) 21 mm, , 30 , 30
CCD 7 mm
, 21/7, 3 :
50 mm , 1

, 16.7 mm , (

@ 1 © 1 © 1 © 1 O N O I ng/ mL) ,
i C 6 ,
| [ ] y = 0.455x + 148.3 (1)
0.995 6,
C OO0 00 001 0.221 9.
4 , 1
3 (ex?) 0.54 %,
0.13 %, )
3.1 1 :ng/ mL
5 : CCD 1 2 5 10 20

| cop fimrae. wie || mubtamsmmrn |

[xriedmirsee s e N |

5
CCD ,

MATLAB

3.2

Chem-

148.5362 149.3923 150.7179 152.4976 157.4575

0.2742 0.0861 0.0899 0.1609 0.4144

e/ % 0.36 0.11 0.12 0.21 0.54
/% 0.18 0.058 0.059 0.11  0.26
0.5279 0.1603 0.1776 0.2845 0.7233

81 95 0.70 0.22 0.23  0.40 1.01

) 1
cm
[4]
i) 6 i)
y = 0.454x + 144.3 (2
0.999 5,
0.0249 1,
7
y = 0.002 725x + 0.844 (3
0.976 9,
4.24e05,



, : CCD

1373

y = 0.002 964x + 0.841 7

4.143e-05

S EE LA

0.980 8,

8 10 12
WJE /ng:mL!

..... it
* ek
—fit2

2 4 6 8§ 10 12 14 16 18 20
WJE /ng-mL!

CCD

—A/D

(1955) , ,

wangyan @ju. edu. cn

(4)

[1]

[2]

[3]

[4]

[5]
[6]

[7]

[8l

[9]
[10]

[11]

[12]

[13]

FIFO

,2006 ,(8) .

CCD

[J1.

Kim Suhyeon , Park Je-kyun (2004) Development of a Test

Strip Reader for a Latera Flow Membrane-based Immuno-

chromatographic Assay. Biotechnology and Bioprocess Engi-

neering. 9,127:131.

. ccp
[J1. ,2007 ,28(2) :246-251.
[M]. : ,2005.
. , ccb
[J1. .2006,19(4) :1250-1252.
, , [M]. .
2004.

TLC5510 Data Sheet. SLAS095K-SEPTEMBER1994-RE

VISED MA'Y 1999.

IDT7206 Data Sheet. SEPTEMBER 2002.

2003.
. FIFO
.2005,(1) :51-52.

2763-2005) .

,2005. 1-51.

[M]. : ,

[31.

[S]. (B

[D].

(1982) , ,
,a3034534 @tju. edu. cn



