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Waveguide multilayer optical card (WMOC) is a novel storage device of three-dimensional optical information. An ad-
vanced readout system fitting for the WMOC is introduced in this paper. The hardware mainly consists of the light source
for reading, WMOC, motorized stages addressing unit, microscope imaging unit, CCD detecting unit and PC controlling &
processing unit. The movement of the precision motorized stage is controlled by the computer through Visual Basic (VB)
language in software. A control panel is also designed to get the layer address and the page address through which the
position of the motorized stages can be changed. The WMOC readout system is easy to manage and the readout result is

directly displayed on computer monitor.
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Compared with the magcard and the IC card, the optical card
is a new information storage device. It has many advantages
such as large capacity, long storage life, magnetic field inter-
ference impregnability, etc. Combining together with the prin-
ciples of waveguide multilayer optical memory (WMOM)
and the optical card storage technology, waveguide multi-
layer optical card (WMOC) is born as a novel storage device
of three-dimensional optical information to increase the stor-
age capacity effectively!#. The basic principles of a WMOC
include recording data in the form of waveguide defects, read-
ing data by collecting the scattered light from the defects and
suppressing the crosstalk between layers by taking the ben-
efit of the waveguide structure. Some experimental results
of WMOM are reported in correlative references?®. It is very
important to develop a WMOC driver for the application
purpose. This paper introduces a WMOC readout system
developed by our group recently.

The structure frame of WMOC readout system is shown
in Fig.1. It mainly consists of the light source for reading,
WMOC, motorized-stage addressing unit, microscope im-
aging unit, CCD detecting unit and PC controlling & pro-
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Fig.1 Frame of the readout system for WMOC.

In this system, we use a semiconductor laser (wavelength
=650 nm, power P=10 mW) as the light source for reading.
To save the interspaces, an adjustable reflector is put in front
of the laser to change the light direction by 90° before the
modified light is coupled into the WMOC. WMOC is fabri-
cated with soft lithography method®. The process includes
PC stamper making, information copying and multilayer
bonding. A 10-layer WMOC sample is exhibited in Fig.2,
which has a size of 25 mmx25 mm and 2.3 mm thickness
and has an area density of 10x2 MB/cm?,

Three-dimensional precision motorized stages (TSA30-
C,Zolix) compose the stages for addressing unit. In order to
carry out the layer addressing, reading light is immovable,
and WMOC can be moved to choose the different layer in
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the vertical direction (Z way). In each layer, the data are read
out with the parallel page readout method. This method is
very helpful to improve the readout speed and the rate of
signal to noise, which is different from that for the traditional
readout system. To select the different pages and realize the
page addressing, the numbers of row and column can be got-
ten through the control panel, and the location is changed by
the movement of the motorized stages in the X way and the ¥
way from the page starting position.

Fig.2 10-layer WMOC.

A refitted microscope is used as the imaging unit. It is
fixed on the motorized stage and can be adjusted to focus
better in the M direction. Because the parallel page readout
method decreases the requirement of the detector response,
CCD is very appropriate to reduce the difficulty and the costs.
CCD (DH-HV2002UC-T,DAHENG IMAGE) is connected
with the microscope imaging unit by a tailor-made port as
the detecting unit. The collected information is sent to the
computer. Computer is a hard-core in the system, which com-
pletes the tasks of the system controlling and information
processing. The structure of the hardware is shown in Fig.3.

Fig.3 Hardware of the readout system.

Information is collected by CCD and is sent to a com-
puter for display and process. In order to realize the layer
addressing, the page addressing and the focusing adjustment,
the movements of the motorized stages are controlled by the
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computer through Visual Basic (VB) language in software.

Fig.4 shows the flow chart of the control program and
Fig.5 shows the simple control panel of the readout system
for WMOC. Four option buttons named X way, ¥ way, Z
way and M way are used in the panel. X way and Y way can
decide the location of the page section start; Z way repre-
sents the layer number of the WMOC. M way is the move-
ment direction of the microscope imaging unit. When we start
the program, the PCI and the motorized stages are initialized
at first. After the target address is put into the text frames, the
command button whose caption is page collection can be
pressed to move the motorized stage. According to the con-
tent shown in the computer monitor and its definition, the
fine adjustment in the selected direction can be carried out
by moving the horizontal scroll bar. When the continue col-
lection button is pressed, the system will move from page to
page according to the enacted rules in the software.
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Fig.4 Flow chart of the control program.
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Fig.5 Control panel designed with VB.

In our research, we develop a readout system fit for the
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WMOC. The hardware mainly consists of the light source

for reading, WMOC, motorized-stage addressing unit, mi-

croscope imaging unit, CCD detecting unit and PC control-

ling & processing unit. The software includes the control panel

and the program designed with VB. All the functions are

debugged and accomplished. The system control precision

is about 0.2 um and the maximal moving speed of motorized

stage is 10 mm/sec. The system can satisfy the basic require-

ment of the information readout for WMOC.
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