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(57) ABSTRACT 

The matrix biochip sensing system of this invention uses a 
loW-cost LED (light emit diode) matrix as the light source 
for the sensing system. The matrix biochip sensing system 
comprises an LED matrix light source, a biochip clamping 
member, an optical information ?lter module, an optical lens 
array, an optical sensor and a signal processing and control 
module. The light spots of the LED matrix is turned on in 
sequence, such that the ?uorescent spots of the biochip that 
are respectively corresponding to the light spots of the laser 
diodes matrix may be actuated in the same sequence. Fluo 
rescent spots so actuated are focused to a single optical 
sensor through an optical lens. At each sensing cycle of the 
optical sensor, only one ?uorescent spot may be actuated. 
The output of the optical sensor in combination of the time 

Int. Cl.7 ................................................... .. G01N 21/64 axis may be processed by the signal processing and control 
US. Cl. ................................... .. 250/4581; 422/8208 module to obtain the genetic signals of the biochip. 
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MATRIX BIOCHIP SENSING SYSTEM 

FIELD OF INVENTION 

[0001] This invention relates to a matrix biochip sensing 
system, especially to a biochip sensing system employing a 
matrix light source. 

BACKGROUND OF INVENTION 

[0002] Recently the potential development of biotechnol 
ogy and its contribution to human life has been a focus of 
discussion. Among all biotechnologies, the “biochip” in 
Which genetic technology, molecular biology, electronic 
technology, electro-optical technology and chemical tech 
nology are combined, is playing a leading role. Many 
research and development institutes are involving the devel 
opment of biochips and equipment and tools for such 
development. 
[0003] In the development of the biochip, the integration 
of all necessary technologies and mechanisms in a miniature 
chip, such that the chip may be compact, loW-cost and 
reliable, has become a major task of all researchers. MEMS 
(micro electro-mechanism system) technology is one such 
solutions to some of the above-said questions. 

[0004] A “genetic chip” is a biochip that employs genetic 
technologies and provides functions such as diseases diag 
nosis or genetic performance variation studies. A genetic 
chip is prepared as a matrix Wherein a variety of probes 
prepared With genetic fragments are positioned in their 
respective positions of the matrix Test samples or gene 
samples of a target are processed and applied to the genetic 
chip so that the gene fragments of the samples may be mixed 
or hybridiZed With the probes in the genetic chip. The 
hybridiZed productions of respective positions in the matrix 
then may be sensed by a testing system to determine the 
genetic information of the test samples. 

[0005] Testing systems of the genetic chip include the 
confocal ?uorescent laser scanner system and other appli 
cable systems. The confocal ?uorescent laser system ?rst 
applies excitation signals to the hybridiZation products and 
then scans the ?uorescent signals in the matrix under a laser 
source. In such a system the laser source is an expensive 
laser beam generator and the scanner is a highly sensitive 
photo multiplier tube scanner. A dot matrix image may thus 
be obtained and the image may then be reconstructed in a 
computeriZed image processing system such that analysis of 
the biologic information of the test samples may be 
achieved. 

[0006] Due to the high cost of the confocal ?uorescent 
laser scanner system, several substitutions to cost-doWn the 
sensing system of the genetic chip have been disclosed. 
Available systems include the direct image sensing system 
that provides to each probe position in the matrix an inde 
pendent light source to actuate the ?orescence and employs 
a CCD (charge coupler device) sensor as the matrix image 
sensor. As the CCD sensor itself is a matrix sensor system, 
cost of the sensing system may thus be saved. HoWever, due 
to the relatively loW poWer of the ?orescence signals and the 
relatively strong poWer of the background noises, a compli 
cated circuit is needed to remove the noises. 

[0007] It is thus a need to provide a simpli?ed biochip 
sensing system that can be manufactured under a loWer cost. 

Jun. 6, 2002 

[0008] It is also necessary to provide a novel biochip 
sensing system With improved preciseness. 

[0009] It is also necessary to provide a biochip sensing 
system Wherein background noises may be eliminated. 

[0010] It is also necessary to provide a biochip sensing 
system Whereby test procedure of biochips is made easier. 

OBJECTIVES OF INVENTION 

[0011] The objective of this invention is to provide a novel 
biochip sensing system. 

[0012] Another objective of this invention is to provide a 
matrix biochip sensing system. 

[0013] Another objective of this invention is to provide a 
simpli?ed biochip sensing system that can be manufactured 
under a loWer cost. 

[0014] Another objective of this invention is to provide a 
novel biochip sensing system With improved preciseness. 

[0015] Another objective of this invention is to provide a 
biochip sensing system Wherein background noises may be 
eliminated. 

[0016] Another objective of this invention is to provide a 
biochip sensing system Whereby test procedure of biochips 
is made easier. 

SUMMARY OF INVENTION 

[0017] According to the matrix biochip sensing system of 
this invention, a loW-cost LED (light emit diode) matrix is 
used as light source for the sensing system. The matrix 
biochip sensing system of this invention comprises an LED 
matrix light source, a biochip clamping member, an optical 
information ?lter module, an optical lens array, an optical 
sensor and a signal processing and control module. The light 
spots of the LED matrix is turned on in sequence, such that 
the ?uorescent spots of the biochip that are respectively 
corresponding to the light spots of the LD matrix may be 
actuated in the same sequence. Fluorescent spots so actuated 
are focused to a single optical sensor through an optical lens. 
At each sensing cycle of the optical sensor, only one 
?uorescent spot may be actuated. The output of the optical 
sensor in combination of the time axis may be processed by 
the signal processing and control module to obtain the 
genetic signals of the biochip. 

[0018] These and other objectives and advantages of this 
invention may be clearly understood from the detailed 
description by referring to the folloWing draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] IN THE DRAWINGS, 

[0020] FIG. 1 illustrates the system diagram of the matrix 
biochip sensing system of this invention. 

[0021] FIG. 2 shoWs the ?uorescent signal poWer distri 
bution of a biochip as tested under the matrix biochip 
sensing system of this invention. 

DETAILED DESCRIPTION OF INVENTION 

[0022] FIG. 1 illustrates the system diagram of the matrix 
biochip sensing system of this invention. As shoWn in this 
?gure, the matrix biochip sensing system of this invention 
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comprises an LED matrix light source 1, a biochip clamping 
member 2, an optical information ?lter module 3, an optical 
lens array 4, an optical sensor 5 and a signal processing and 
control module 6. 

[0023] In sensing a biochip With the matrix biochip sens 
ing system of this invention, a biochip is ?rst positioned in 
the biochip clamping member 2. In the biochip is prepared 
a test sample matrix. In each spot of the test sample matrix, 
a genetic fragment sample is already reacted With respective 
probe and contains a ?uorescent signal. According to this 
invention, all spots of the test sample matrix overlap With or 
are corresponding to respective spots of the LED matrix 1, 
directly or through an optical member (not shoWn). In order 
to achieve this purpose, it is possible to arrange replacement 
of the LED matrix 1 in different speci?cations. 

[0024] In sensing the biochip, the signal processing and 
control module 6 generates actuation signals along a time 
sequence to drive the LED’s of the LED matrix 1 to generate 
light in sequence. The light beam generated by the LED 
matrix 1 enters into respective spots of the test sample 
matrix of the biochip in the same sequence, such that the 
?orescence of the test sample is actuated by the incident 
light and generates ?uorescent light in sequence. The ?uo 
rescent light so generated is ?ltered by the optical ?lter 
module 3, such that the LED actuation light components 
may be ?ltered. The ?uorescent light is then concentrated by 
the optical lens array 4 and reaches the optical sensor 5. In 
Fig. 1, the optical ?lter module 3 is positioned betWeen the 
optical lens array 4 and the biochip clamping member 2, it 
may also be positioned betWeen the optical lens array 4 and 
the optical sensor 5. The signal processing control module 6 
measures the light poWer of the ?uorescent light as sensed 
by the optical sensor 5, according to the Working cycles of 
the LED matrix and a record is thus obtained and stored. The 
?le so recorded may be processed With a conventional series 
to parallel processor (not shoWn) and a matrix genetic 
information ?le of the biochip may be obtained for further 
processing. 

[0025] During the Whole procedure in generating the LED 
light and measuring the ?uorescent signals, respective sig 
nals are actuated by respective LED light source Within 
respective time periods. The signal representing one ?uo 
rescent spot of the biochip so sensed may not be in?uenced 
by signals representing other ?uorescent spots. The ?uores 
cent light poWer of all matrix spots of the biochip may thus 
be enhanced. 

[0026] In another embodiment of this invention, the envi 
ronmental noise of the sensing system is taken for consid 
eration. In doing this, the background noise When the LED 
matrix light source is OFF is sensed and used as the 
environmental noise to calibrate the poWer of the ?uorescent 
light of all matrix spots of the biochip. Such an approach 
may be easily achieved by those skilled in the art and 
detailed description thereof is thus omitted. 

[0027] FIG. 2 shoWs the ?uorescent signal poWer distri 
bution of a biochip as tested under the matrix biochip 
sensing system of this invention. In this ?gure, the poWer 
values in even numbers are values of ?uorescent light 
signals When the LED light source is OFF. 

[0028] In the above embodiments, the light source is an 
LED matrix light source. It is understood that any light 
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source that is arranged as a matrix and generates light beams 
from respective elements of the matrix in a time sequence 
may be suited in this invention, as long as the light source 
is cost effective. In the present invention, the optical sensor 
may be a photo multiplier tube, a PIN optical diode, a silicon 
based optical sensor or a germanium based optical sensor. Of 
course, other optical sensors that are able to sense a ?uo 
rescent light are also applicable. The optical ?lter module 
may comprise a long pass ?lter, While other ?lters that can 
?lter the light generated by the light source may be suited in 
this invention. As to the control of the light source, an 
electronic sWitching scanner may be applicable. A control 
program operated under a computer may also be applicable. 
As the schematic structure of the matrix biochip sensing 
system is disclosed, any variation may be realiZed by those 
skilled in the art. 

EFFECTS OF INVENTION 

[0029] As described above, the matrix biochip sensing 
system of this invention is able to generate a light beam for 
its corresponding ?uorescent spot of the biochip at each 
Working cycle. The ?uorescent signals in the biochip may 
thus be sensed in sequence under a high speed. While the 
?uorescent signals of the biochip may be obtained directly, 
the signal poWer of each ?orescence spot of-the biochip may 
not interfere With ?uorescent light generated by other spots. 
Preciseness in the measurement of the biotech signals of the 
biochip may be improved. 

[0030] The matrix biochip sensing system of this inven 
tion has a simpli?ed structure and may be prepared under a 
relatively loW cost. The speci?cation and matrix distribution 
of the LED matrix light source may also be adjusted easily 
by replacing different LED matrix light sources. A dynamic 
biochip sensing system can thus be accomplished. 

[0031] As the present invention has been shoWn and 
described With reference to preferred embodiments thereof, 
those skilled in the art Will recogniZe that the above and 
other changes may be made therein Without departing from 
the spirit and scope of the invention. 

What is claimed is: 
1. A matrix biochip sensing system, comprising: 

a matrix light source comprising a plurality of light 
generating spots arranged in a matrix Wherein each 
light generating spot generates a light independently; 

a biochip clamping element, positioned in the doWn 
stream position relative to said matrix light source to 
position a biochip comprising a matrix distribution, 
Wherein each spot of said matrix distribution of said 
biochip is spatially corresponding to one light gener 
ating spot of said matrix light source; 

an optical sensor to sense light poWer of respective spots 
of said matrix distribution of said biochip, after being 
actuated by light generated by said light generating spot 
of said matrix light source; and 

an optical signal processing and control module to control 
light generating from respective light generating spots 
of said matrix light source Whereby only one light 
generating spot generates light during one Working 
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cycle, and to record time of light generation and light 
power as sensed by said optical sensor. 

2. The matrix biochip sensing system according to claim 
1, further comprising an optical ?lter module to positioned 
betWeen said matriX light source and said optical sensor to 
?lter out most light generated by said matriX light source. 

3. The matriX biochip sensing system according to claim 
1, further comprising a light concentration module to focus 
light generated at said spots of said matrix distribution of 
said biochip into said optical sensor. 
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4. The matriX biochip sensing system according to any of 
claims 1 to 3, Wherein said optical sensor is selected from the 
group of photo multiplier tube, PIN optical diode, silicon 
based optical sensor and germanium based optical sensor. 

5. The matriX biochip sensing system according to any of 
claims 1 to 3, Wherein said matriX light source is an LED 
matriX light source. 


