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Description

[0001] This application claims the benefits of Taiwan
application Serial No. 101121171, filed June 13, 2012,
as well as US provisional application Serial No.
61/544,318, filed Oct. 7, 2011.

Technical Field

[0002] The disclosure relates in general to an optical
equipment, and more particularly to an optical equipment
with specimen registration function.

BACKGROUND

[0003] When one sample is inspected by optical meth-
od, the sampling points of the sample are normally con-
sisted of many different and non-fixed points rather than
one single point. Due to the absence of any regular fea-
ture points available on the sample for reference, the
actual addresses of the sampling points may not be ob-
tained by only using an open-loop motion method for
sampling. Furthermore, if image capturing or signal de-
tecting by using an optical scanning device equipped with
a position feedback sensor, such as a laser galvo mirror
equipped with a galvanometer or an optical encoder or
a magnetic encoder, the position information of the opti-
cal scanning device is feedback. Then, the actual ad-
dresses of the sampling points on the sample are calcu-
lated by the feedback position information of the optical
scanning device and the non-linear and complicated co-
ordinate transformation formulas.
[0004] The said addresses of the sampling points are
different and separated from the said feedback position
information of the optical scanning device by a distance
being far larger than the scale of the sampling displace-
ment. Consequently, the position errors are amplified in
the coordinate transformation, and result in differences
between the calculated values and the actual addresses
of the sampling points. Besides, for a live sample which
needs to be periodically observed over a period of time,
once the specimen is removed from the equipment and
then replaced to the equipment again, position change
and image offset will occur.
[0005] The American patent application publication US
2004/0264323 A1 discloses logical triggering methods
and an apparatus for use with optical bio-discs. Some
embodiments place physical triggers on the surface of
the disc. Other embodiments logically encode triggers in
user data area of optical bio-discs. Still other embodi-
ments take advantage of common optical disc operation-
al components such as pits, lands, and other information
encoding indicia for the purpose of encoding triggers.
Primary decoding components are used to decode logi-
cal triggers. Alternatively, an added secondary decoding
component or a data processor can also be used for the
purpose of processing triggers. Logical triggers can be
encoded in a pit/land pattern, encoded in the time code

control information of wobble signal of a CD-R/RW disc,
encoded in the header address information of a DVD-
RAM based disc, or can be superimposed on the oper-
ational logic of the drive. Other triggering patterns are
invoked by chemical reaction caused by chemistry
placed on the discs.

SUMMARY

[0006] The disclosure is directed to an equipment with
a sample inspecting device and an address detecting
device. The equipment simultaneously obtains sample
inspected information and its corresponding address in-
formation, so as to register each inspected result and its
address of all the sampling points on the sample.
[0007] The invention is defined by the apparatus claim
1 and the method claim 12. Preferred embodiments are
defined by the dependent claims.
[0008] According to one embodiment, an optical equip-
ment for inspecting and addressing a sample is dis-
closed. The optical equipment comprises an optical de-
vice and a processing module, the optical device com-
prises a light source, a sample inspecting device and an
address detecting device. The sample inspecting device
comprises a first objective lens and a first detector. A
beam of the light source is focused on a sample placed
on the inspected site of a specimen by the first objective
lens. The address detecting device comprises a second
objective lens and a second detector. A beam of the light
source is focused on the address coding site by the sec-
ond objective lens. The processing module controls the
beam of the light source to be focused on different sam-
pling points of the inspected site to generate a several
first optical signals, simultaneously controls the beam of
the light source to be focused on those corresponding
address codes of the address coding site to generate
several second optical signals. All of the relative positions
between each sampling point and its corresponding ad-
dress code are the same, so as to obtain the registered
image or signal information of the specimen according
to the first and the second optical signals.
[0009] According to another embodiment, an address
registration method is disclosed. The method comprises
the following steps. An optical equipment comprising an
optical device and a processing module, is provided. The
optical device comprises a light source, a sample inspect-
ing device and an address detecting device. The sample
inspecting device comprises a first objective lens and a
first detector. The address detecting device comprises a
second objective lens and a second detector. A specimen
comprising an inspected site and an address coding site,
is provided, wherein the inspected site has several sam-
pling points and the address coding site has several ad-
dress codes, and a sample is placed on the inspected
site. A beam of the light source is focused on the sample
by the first objective lens, and a beam of the light source
is focused on the address coding site by the second ob-
jective lens simultaneously. The processing module con-
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trols the beam of the light source to be focused on differ-
ent sampling points of the sample so as to generate sev-
eral first optical signals, and controls the beam of the light
source to be focused on those corresponding address
codes of the address coding site so as to generate sev-
eral second optical signal. All of the relative positions
between each sampling point and its corresponding ad-
dress code are the same, so as to obtain the registered
image or signal information of the specimen according
to the first and the second optical signals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIGS. 1∼3 show schematic diagrams of an optical
equipment according to different embodiments of the
disclosure;

FIGS. 4-9 show schematic diagrams of an optical
device and an inspected specimen according to dif-
ferent embodiments of the disclosure;

FIGS. 10A∼10D show schematic diagrams of an in-
spected specimen according to different embodi-
ments of the disclosure;

FIG. 11 shows a top view of an inspected specimen
according to an embodiment of the disclosure;

FIG. 12 shows a schematic diagram of a second
beam being focused on different address codes of
the address coding site of an inspected specimen
according to an embodiment of the disclosure.

FIG. 13 shows a schematic diagram of the intensity
of a second optical signal corresponding to a second
beam being focused on the block B2 of FIG. 11 and
crossing over different tracks;

FIGS. 14∼15 shows schematic diagrams of a scan
path of an optical equipment according to different
embodiments of the disclosure;

FIG. 16 shows a flowchart of an address registration
method according to an embodiment of the disclo-
sure;

[0011] In the following detailed description, for purpos-
es of explanation, numerous specific details are set forth
in order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.

DETAILED DESCRIPTION

[0012] FIGS. 1∼3 respectively show a schematic dia-
gram of an optical equipment according to different em-
bodiments of the disclosure. Referring to FIG. 1. The op-
tical equipment 1 comprises an optical device 10, a con-
troller 160 and a processing module 180. The controller
160 is such as a circuit comprising an actuator 108, and
the controller 160 can be integrated within the processing
module 180. The optical device 10 comprises a sample
inspecting device and an address detecting device. The
sample inspecting device comprises a first light source
102, a first detector 104, a first beam splitting element
106 and a first objective lens 110. The address detecting
device comprises a second light source 142, a second
detector 144, a second beam splitting element 146 and
a second objective lens 140.
[0013] The optical equipment 1 may be used for in-
specting a specimen 12 having an inspected site 12A
and an address coding site 12B. In an embodiment, a
sample S is placed on the inspected site 12A having sev-
eral sampling points (not illustrated), and the address
coding site 12B has several address codes (not illustrat-
ed). A beam of the first light source 102 is focused on
the sample S by the first objective lens 110, and a beam
of the second light source 142 is focused on the address
coding site 12B by the second objective lens 140 simul-
taneously. The first beam splitting element 106 is such
as a dichroic mirror. As indicated in FIG. 1, the first beam
splitting element 106 may be used for reflecting the beam
of the first light source 102 to the first objective lens 110
and then focusing the reflected beam on the inspected
site 12A, and the second beam splitting element 146 may
be used for reflecting the beam of the second light source
142 to the second objective lens 140 and then focusing
the reflected beam on the address coding site 12B.
[0014] In an embodiment, the first light source 102 pro-
vides a beam having a first wavelength, the second light
source 142 provides a beam having a second wave-
length, and the first wavelength and the second wave-
length may be the same or different, but the disclosure
is not limited thereto. If the first wavelength and the sec-
ond wavelength are the same, the first light source 102
and the second light source 142 may be integrated as
one light source to save space and cost. If the first wave-
length and the second wavelength are not the same, then
respective light sources with suitable wavelengths are
provided according to the features of the inspected site
12A and the address coding site 12B. For example, if the
sample is a biological sample with a fluorescent mark,
then the first wavelength of the first light source 102 must
be a specific wavelength capable of exciting the said flu-
orescent mark. The first wavelength of the first light
source 102 may not be suitable for detecting the address
coding site 12B. Therefore, the first light source 102 and
the second light source 142 may be applied in a wider
range of inspection and address coding by using inde-
pendent light sources.
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[0015] In the present embodiment, the address coding
site comprises address codes having different reflective
indexes or optical polarization directions. As indicated in
FIG. 1, the controller 160 controls the first beam L1 of
the first light source 102 to be focused on different sam-
pling points of the sample S and then correspondingly
generates several first optical signals S1, which may be
transmitted to the first detector 104 through the first beam
splitting element 106. Moreover, the controller 160 may
control the second beam L2 of the second light source
142 to be focused on those corresponding address codes
of the address coding site 12B and then correspondingly
generates several second optical signal S2, which may
be transmitted to the second detector 144 through the
second beam splitting element 146.
[0016] In the present embodiment, the actuator 108 is
disposed near the first objective lens 110 and the second
objective lens 140 for receiving commands from the con-
troller 160 to control the movements of the first objective
lens 110 and the second objective lens 140. The relative
positions between the first objective lens 110 and the
second objective lens 140 are fixed, so that the first ob-
jective lens 110 and the second objective lens 140 are
displaced with respect to the specimen 12, and several
sample inspected information and its corresponding ad-
dress information can thus be obtained. It is noted that
there is a fixed relative position between each sampling
point on which the first beam L1 is focused and the ad-
dress code on which its corresponding second beam L2
is focused. The controller 160 controls the first objective
lens 110 and the second objective lens 140 to move their
focusing positions simultaneously, and the fixed relative
position still does not change. The processing module
180 may obtain the registered image or signal information
of the specimen according to the first optical signals S1
and the second optical signals S2.
[0017] As indicated in FIG. 1, the processing module
180 may comprise a processing unit 182, a calculator
184 and a storage unit 186. The processing unit 182,
coupled to the first detector 104 and the second detector
144, is realized by such as a microprocessor or a proc-
essor. The calculator 184 is realized by such as a com-
puter or a central processing unit (CPU). The storage
unit 186 is realized by such as a memory, a magnetic
tape, a magnetic disc or an optical disc. The storage unit
186 is selectively disposed on and coupled to the calcu-
lator 184.
[0018] In the present embodiment, the calculator 184
commands the controller 160 to adjust the focusing po-
sitions of the first objective lens 110 and the second ob-
jective lens 140. Furthermore, the controller 160 controls
the scan path of the first beam L1 of the first light source
102 to pass through the sampling points, so that the first
beam L1 focusing on the sampling points is reflected as
the first optical signals S1. Meanwhile, the controller 160
controls the scan path of the second beam L2 of the sec-
ond light source 142 to pass through the address codes,
so that the second beam L2 focusing on the address

codes is reflected as the second optical signals S2. After
that, the processing unit 182 receives the first optical sig-
nals S1 and the second optical signals S2. Since the
relative position between each sampling point and its cor-
responding address code is fixed, a sample inspected
result may be generated according to the received first
optical signals S1, and an address of the corresponding
sampling point may be generated according to the re-
ceived second optical signals S2. Then, the calculator
obtains the registered image or signal information of the
specimen according to the said inspected result and its
address information. The storage unit 186 may receive
and store the registered image or signal information.
[0019] Referring to FIG. 2, the optical equipment 2
comprises an optical device 20, a controller 260 and a
processing module 280. The controller 260 is such as a
circuit comprising the actuator 208, and the controller
260 can be integrated within the processing module 280.
The optical device 20 comprises a sample inspecting de-
vice and an address detecting device. The sample in-
specting device comprises a first light source 202, a first
detector 204, a first beam splitting element 206 and a
first objective lens 210. The address detecting device
comprises a second light source 242, a second detector
244, a second beam splitting element 246 and a second
objective lens 240.
[0020] The optical equipment 2 may be used for in-
specting a specimen 22 having an inspected site 22A
and an address coding site 22B. The processing module
280 may comprise a processing unit 282, a calculator
284 and a storage unit 286. The processing unit 282 is
coupled to the first detector 204 and the second detector
244. The elements and method of the optical equipment
2 for inspecting the specimen 22 are similar to that of the
optical equipment 1 except that the controller 260 is used
for controlling the movement of the entire optical device
20, so that the optical device 20 is displaced with respect
to the specimen 22 and several sample inspected results
and their addresses can thus be obtained. The controller
260 controls the actuator 208 to move the entire optical
device 20, such that the entire optical device 20 can be
moved along a direction perpendicular to the optical axis
of the first beam L1 of the first light source 202 and along
a direction parallel to the optical axis of the first beam L1
of the first light source 202, for scanning the specimen
22. Then, the processing module 280 obtains the sample
inspected results and their corresponding address infor-
mation of the specimen 22 according to the first optical
signals S1 and the second optical signals S2.
[0021] Referring to FIG. 3, the optical equipment 3
comprises an optical device 20, a controller 260 and a
processing module 280. The optical equipment 3 is sim-
ilar to the optical equipment 2. The same elements be-
tween the optical equipment 2 and the optical equipment
3 are represented by same reference numbers, and the
similarity are not repeated here. A difference between
the optical equipment 3 in FIG. 3 and the optical equip-
ment 2 in FIG. 2 is that the actuator 308 is used for con-
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trolling the specimen 22 so that the specimen 22 can be
moved along a direction perpendicular to the optical axis
of the first beam L1 of the first light source 202 and along
a direction parallel to the optical axis of the first beam L1
of the first light source 202.
[0022] FIG. 4∼9 respectively show a schematic dia-
gram of an optical device and an inspected specimen
according to different embodiments of the disclosure. Re-
ferring to FIG. 4. The optical device 30 comprises a sam-
ple inspecting device and an address detecting device.
The sample inspecting device comprises a first light
source 302, a first detector 304, a first beam splitting
element 306 and a first objective lens 310. The address
detecting device comprises a second light source 342, a
second detector 344, a second beam splitting element
346 and a second objective lens 340. The optical device
30 may replace the optical device 10 or the optical device
20 in the optical equipment 1∼3.
[0023] The optical equipment of the optical device 30
may be used for inspecting a specimen 32 having an
inspected site 32A and an address coding site 32B. The
elements and method of the optical device 30 for inspect-
ing the specimen 32 are similar to that of the optical de-
vices 10 and 20 except that in the optical device 30, the
position of the first light source 302 swaps with that of
the first detector 304 and the position of the second light
source 342 swaps with that of the second detector 344.
Therefore, the transmission paths of the first optical sig-
nals S1 and the second optical signals S2 are different
from that of the optical device 10 of FIG. 1 and the optical
device 20 of FIG. 2∼3.
[0024] Referring to FIG. 5. The optical device 40 com-
prises a sample inspecting device and an address de-
tecting device. The sample inspecting device comprises
a first light source 402, a first detector 404, a first beam
splitting element 406 and a first objective lens 410. The
address detecting device comprises a second light
source 442, a second detector 444, a second beam split-
ting element 446 and a second objective lens 440. The
optical device 40 may replace the optical device 10 or
the optical device 20 in the optical equipment 1∼3.
[0025] The optical equipment of the optical device 40
may be used for inspecting a specimen 42 having an
inspected site 42A and an address coding site 42B. The
elements and method of the optical device 40 for inspect-
ing the specimen 42 are similar to that of the optical de-
vice 30 except that in the optical device 40, the position
of the first light source 402 swaps with that of the first
detector 404. Therefore, the transmission path of the first
optical signals S1 is different from that of the optical de-
vice 30 of FIG. 4.
[0026] Referring to FIG. 6. The optical device 50 com-
prises a sample inspecting device and an address de-
tecting device. The sample inspecting device comprises
a first light source 502, a first detector 504, a first beam
splitting element 506 and a first objective lens 510. The
address detecting device comprises a second light
source 542, a second detector 544, a second beam split-

ting element 546 and a second objective lens 540. The
optical device 50 may replace the optical device 10 or
the optical device 20 in the optical equipment 1∼3.
[0027] The optical equipment of the optical device 50
may be used for inspecting a specimen 52 having an
inspected site 52A and an address coding site 52B. The
elements and method of the optical device 50 for inspect-
ing the specimen 52 are similar to that of the optical de-
vice 30 except that in the optical device 50, the position
of the second light source 542 swaps with that of the
second detector 544. Therefore, the transmission path
of the second optical signals S2 is different from that of
the optical device 30 of FIG. 4.
[0028] Referring to FIG. 7, the optical device 60 com-
prises a sample inspecting device and an address de-
tecting device. The sample inspecting device comprises
a first light source 602, a first detector 604, a first beam
splitting element 606 and a first objective lens 610. The
address detecting device comprises a second detector
644, a second beam splitting element 646 and a second
objective lens 640. The optical device 60 may replace
the optical device 10 or the optical device 20 in the optical
equipment 1∼3.
[0029] The optical equipment of the optical device 60
may be used for inspecting a specimen 62 having an
inspected site 62A and an address coding site 62B. The
elements and method of the optical device 60 for inspect-
ing the specimen 62 are similar to that of the optical de-
vices 10 and 20 except that the optical device 60 only
has a first light source 602 and the second light source
is omitted. That is, the first light sources 102 and 202 and
the second light sources 142 and 242 of the optical device
10∼20 of FIGS. 1∼3 are integrated as one single first light
source 602 for saving both space and costs. In the
present embodiment, the second beam splitting element
646 is realized by such as a polarization beam splitter
(PBS), and a one-quarter wavelength plate 643 is dis-
posed between the second beam splitting element 646
and the second objective lens 640 for increasing the en-
ergy efficiency in transmitting the second optical signal
S2 to the second detector 644.
[0030] Referring to FIG. 8. The optical device 70 com-
prises a sample inspecting device and an address de-
tecting device, and the sample inspecting device com-
prises a first detector 704, a first beam splitting element
706 and a first objective lens 710. The address detecting
device comprises a second light source 742, a second
detector 744, a second beam splitting element 746 and
a second objective lens 740. The optical device 70 may
replace the optical device 10 or the optical device 20 in
the optical equipment 1∼3.
[0031] The optical equipment of the optical device 70
may be used for inspecting a specimen 72 having an
inspected site 72A and an address coding site 72B. The
elements and method of the optical device 70 for inspect-
ing the specimen 72 are similar to that of the optical de-
vices 10 and 20 except that the optical device 70 only
has a second light source 742 and the first light source
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is omitted. That is, the first light sources 102 and 202 and
the second light sources 142 and 242 of the optical device
10∼20 of FIGS. 1∼3 are integrated as one single second
light source 742 for saving both space and costs.
[0032] Referring to FIG. 9, the optical device 80 com-
prises a sample inspecting device and an address de-
tecting device. The sample inspecting device comprises
a first detector 804, a first beam splitting element 806
and a first objective lens 810. The address detecting de-
vice comprises a second light source 842, a one-quarter
wavelength plate 843, a second detector 844, a second
beam splitting element 846 and a second objective lens
840. The optical device 80 may replace the optical device
10 or the optical device 20 in the optical equipment 1∼3.
[0033] The optical equipment of the optical device 80
may be used for inspecting a specimen 82 having an
inspected site 82A and an address coding site 82B. The
elements and method of the optical device 80 for inspect-
ing the specimen 82 are similar to that of the optical de-
vices 10 and 20 except that the optical device 80 only
has a second light source 842 and the first light source
is omitted for saving both space and costs. In the present
embodiment, the second beam splitting element 846 is
realized by such as a polarization beam splitter (PBS),
and the one-quarter wavelength plate 843 is disposed
between the second beam splitting element 846 and the
second objective lens 840 for increasing the energy ef-
ficiency in transmitting the second optical signal S2 to
the second detector 844.
[0034] FIG. 10A∼10D show schematic diagrams of a
specimen according to different embodiments of the dis-
closure. The specimens 92-1∼92-4 each having inspect-
ed sites 920A∼926A and address coding sites
920B∼926B may be used in the optical devices 10∼80 of
any embodiments of the disclosure. Referring to FIG.
10A, several address codes C1∼C2 of the address cod-
ing site 920B of the specimen 92-1 respectively corre-
spond to several micro-structures m, and may be realized
by such as several pits arranged according to an arrange-
ment associated with address encoding. Furthermore,
when the focusing point of the first light source is moved
to the sampling point P2 from the sampling point P1, the
focusing point of the second light source is correspond-
ingly moved to the address code C2 from the address
code C1, and the distance d1 between the sampling point
P1 and the address code C1 is equal to the distance d2
between the sampling point P2 and the address code C2.
[0035] Referring to FIG. 10B. The specimen 92-2 is
similar to the specimen 92-1 except that the micro-struc-
tures m corresponding to the address codes C1∼C2 are
realized by pits and long pits arranged in a specific man-
ner. The micro-structures m may also be realized by
holes of any shapes (not illustrated), and the disclosure
is not limited thereto. Referring to FIG. 10C. The micro-
structures m corresponding to the address codes C1∼C2
may also be mixed with several tracks and pits (including
pits or long pits) or holes of any shapes (not illustrated).
Referring to FIG. 10D. The micro-structures m corre-

sponding to the address codes C1∼C2 may also be re-
alized by several tracks each having several coding
structures or address coding information.
[0036] In another embodiment, the address codes
C1∼C2 may also correspond to several address coding
features having different reflective indexes or optical po-
larization directions. In other words, the address codes
C1∼C2 do not have to correspond to the micro-structures
of FIG. 10A∼10D as long as the beam may radiate the
address codes C1∼C2 to generate signals having differ-
ent light intensities. In other words, any arrangement of
the address codes allowing the beam focused on differ-
ent address codes to be reflected as several optical sig-
nals whose energy levels are different would do.
[0037] FIG. 11 shows a top view of a specimen accord-
ing to an embodiment of the disclosure. The method for
inspecting the addressing specimen 12 by the optical
equipment 1 is elaborated below with the exemplification
of the optical equipment 1 of FIG. 1. Referring to both
FIG. 1 and FIG. 11. The specimen 12 (such as a test
slide) has an address coding site 12B having several
address codes C1∼C3 and corresponds to the grooves
123 and the lands 121 having several micro-structures.
The controller 160 controls the second beam L2 of the
second light source 142 to scan the address coding struc-
ture of respective groove 123 and land 121 so as to obtain
the address coding information. Moreover, the controller
160 controls the beam to cross over the grooves 123 and
the lands 121 to perform scanning to obtain a track count-
ing information.
[0038] In an embodiment, different address coding
structures are disposed on respective grooves 123 and
lands 121 of the address coding site 12B according to
the encoding method. The address coding structures on
each track are distributed in the block B1 along the Y-
axis direction (that is, the track direction of the groove
123 and the land 121) of the specimen 12, wherein the
block B2 on the two ends of the track do not have any
coding structures disposed thereon.
[0039] FIG. 12 shows a schematic diagram of a second
beam being focused on different positions of a specimen
12 according to an embodiment of the disclosure. As in-
dicated in FIG. 12, when the first beam L1 is moved to
the second position X2 from the first position X1 and the
second beam L2 is correspondingly moved to the fourth
position X4 from the third position X3, the distance be-
tween the first position X1 and the third position X3 is
equal to the distance between the second position X2
and the fourth position X4.
[0040] FIG. 13 shows a schematic diagram of the in-
tensity of a second optical signal corresponding to a sec-
ond beam L2 being focused on the block B2 of FIG. 11
and crossing over different tracks along the X-axis direc-
tion of the specimen 12. Referring to FIG. 13. The second
beam L2 is focused on the block B2 and crosses over
different tracks along the X-axis direction of the specimen
12. When the second beam L2 is focused on the land
121, the light intensity, which denotes the track informa-
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tion and is detected by the second detector 144 (illustrat-
ed in FIG. 1), generates signals having strongest inten-
sity. When the second beam L2 is focused on the groove
123 between two adjacent lands 121, the light intensity,
which denotes the track information and is detected by
the second detector 144, generates signals having weak-
est intensity. Based on the difference in the light intensity
denoting the track information, the track position on which
the second beam L2 is focused may be estimated. Based
on the count of the wave patterns of the light intensities
denoting the track crossing information, the number of
tracks being crossed over can be estimated. Further-
more, during the scanning process (for example, the sec-
ond beam L2 is moved along the Y-axis direction of the
specimen 12), the light intensity denoting the track infor-
mation may maintain at the strongest or the weakest level
by method of servo control (is realized by such as push-
pull method or differential phase detection method well-
known in optical storage). Thus, the specific position of
the groove and the land being scanned can be obtained,
and accurate addressing information can be obtained
through decoding by determining the address coding
structure on the track.
[0041] FIGS. 14∼15 respectively show a schematic di-
agram of a scan path of an optical equipment according
to different embodiments of the disclosure. Referring to
FIG. 14. The second beam L2 scans from one end of the
groove or land of the address coding site 12B to the other
end, returns by following the original path, and crosses
the track in the block B2 of the address coding site 12B.
Then, the above scanning process is repeated. Referring
to FIG. 15. The second beam L2 alternatively scans from
one end of the groove or land of the address coding site
12B to the other end, crosses the track on the block B2
of the address coding site 12B, and scans from one end
of the address encoding track to the other end in an op-
posite direction. Then, the above S-shaped track cross-
ing and scanning are repeated.
[0042] In the present embodiment, the specimens 12-1
and 12-2 may be scanned according to a scan path along
the land structure or the groove structure of the address
coding site 12B. Also, the interval between the grooves
or between the lands of the address coding site 12B may
be reduced so as to increase the scan resolution (that is,
the density of image or signal sampling points of the sam-
ple inspected site 12A of the specimen 12). Alternatively,
the address coding structures may be distributed over
both the grooves and lands of the address coding site
12B of FIGS. 14∼15. Meanwhile, the scan resolution will
be two times higher than that of the address coding site
12B illustrated in FIGS. 14∼15.
[0043] FIG. 16 shows a flowchart of an address regis-
tration method according to an embodiment of the dis-
closure. Firstly, a specimen is carried. Next, the method
proceeds to step S400, a beam is moved to a sample
inspected site and an address coding site of a specimen
by a controller. Then, the method proceeds to step S410,
track crossing is performed. Then, the method proceeds

to step S420, the groove or the land is locked. After that,
the method proceeds to step S430, a track scanning proc-
ess is performed. Afterwards, the method proceeds to
step S440, the sample inspected image or signal infor-
mation and the address coding information are obtained.
Then, the method proceeds to step S450, the sample
inspected image or signal information and the address
coding information are stored. Then, the method pro-
ceeds to step S460, whether to scan next groove or land
is determined. If so, the method returns to step S410,
otherwise, the method proceeds to step S470, address
codes decoding and image processing, reconstruction
and display are performed. Lastly, the specimen is un-
loaded. FIG. 16 only shows a flowchart of an address
registration method according to an embodiment of the
disclosure. However, the above disclosed embodiments
of the disclosure are also applicable to the address reg-
istration method, and the disclosure is not limited thereto.
[0044] An optical equipment and an address registra-
tion method are disclosed in above embodiments of the
disclosure. A beam is focused on a sample placed on an
inspected site of a specimen for capturing an image or
detecting a signal, and another beam is focused on the
address coding site adjacent to the inspected site to ob-
tain address coding information. Since the two beams
are adjacent and synchronized, the inspected image or
signal of each sampling point has corresponding address
code, such that the image or signal denoted by the sam-
ple inspected information has addressing features. Be-
sides, the sampling point can be any position, and images
can be captured and signals can be detected on several
different sampling points. Furthermore, random noises
can be eliminated by taking average on the values de-
tected on the same position so as to produce a result
with high signal noise (S/N) ratio. Or, under the circum-
stance that the signal is feeble, a result with sufficient
intensity and free of position offset can be obtained
through the integral over the time. Without reducing the
resolution level, several small-area images can be
stitched to form one large-area image by way of address
registration.
[0045] Since the two beams focused on the inspected
site and the address coding site are adjacent and syn-
chronized, a simple and linear position relationship is
formed between the position of the actual sampling point
and the address obtained by detecting and decoding the
optical signal reflected from the beam of the address cod-
ing site and, smaller error accumulation and higher po-
sitioning precision are thus achieved. Since the inspected
site and the address coding site are on the same speci-
men or slide (carrying container) at the same time, the
inspection is traceable, repeatable, and free of image
offset despite that the specimen or slide is removed from
the original inspecting equipment in the course of detec-
tion and is placed back latter. This feature is very con-
venient for dynamic comparison of the specimen over
the time, and for image or signal processing as well. Apart
from being used in optical inspection, the optical equip-
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ment described herein may also be used in other optical
operations such as optical therapy, optical tweezers and
so on for providing accurate positioning required in the
operating process.

Claims

1. Optical equipment (1, 2, 3) used for inspecting and
addressing a sample (S) placed on an inspected site
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) of a specimen (12, 22, 32, 42,
52, 62, 72, 82) having the inspected site (12A, 22A,
32A, 42A, 52A, 62A, 72A, 82A, 920A, 922A, 924A,
926A) and an address coding site (12B, 22B, 32B,
42B, 52B, 62B, 72B, 82B, 920B, 922B, 924B, 926B),
wherein the optical equipment (1, 2, 3) comprises:

- a controller (160, 260),
- actuators (108, 208, 308),
- a processing module (180, 280), and
- an optical device (10, 20, 30, 40, 50, 60, 70,
80), the optical device comprising:

- a light source (102, 142, 202, 242, 302,
342, 402, 442, 502, 542, 602, 742, 842);
- a sample inspecting device comprising a
first objective lens (110, 210, 310, 410, 510,
610, 710, 810) and a first detector (104, 204,
304, 404, 504, 604, 704, 804), wherein a
beam (L1) of the light source (102, 202, 302,
402, 502, 602, 742, 842) is focused on the
sample (S) placed on the inspected site
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A,
920A, 922A, 924A, 926A) by the first objec-
tive lens (110, 210, 310, 410, 510, 610, 710,
810); and
- an address detecting device comprising a
second objective lens (140, 240, 340, 440,
540, 640, 740, 840) and a second detector
(144, 244, 344, 444, 544, 644, 744, 844),

wherein a beam (L2) of the light source (142,
242, 342, 442, 542, 602, 742, 842) is focused
on the address coding site (12B, 22B, 32B, 42B,
52B, 62B, 72B, 82B, 920B, 922B, 924B, 926B)
by the second objective lens (140, 240, 340,
440, 540, 640, 740, 840); and wherein the actu-
ators (108, 208, 308) are for respectively con-
trolling the movement of the first and second ob-
jective lenses on receiving commands from the
controller (160, 260) such that the beam (L1) of
the light source (102, 202, 302, 402, 502, 602,
742, 842) is focused onto several sampling
points (P1, P2) of the inspected site (12A, 22A,
32A, 42A, 52A, 62A, 72A, 82A, 920A, 922A,
924A, 926A) such as to generate several first
optical signals (S1), and simultaneously the

beam (L2) of the light source (142, 242, 342,
442, 542, 602, 742, 842) is focused onto several
address codes (C1, C2) of the address coding
site (12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B,
920B, 922B, 924B, 926B) such as to generate
several second optical signals (S2), and such
that all of relative positions between each sam-
pling point (P1, P2) and its corresponding ad-
dress code (C1, C2) are the same, and wherein
the processing module (180, 280) is adapted to
calculate and obtain registered image or signal
information of the specimen (12, 22, 32, 42, 52,
62, 72, 82) according to the first and the second
optical signals (S1, S2).

2. The optical equipment (1, 2, 3) according to claim 1,
wherein the light source comprises:

a first light source (102, 202, 302, 402, 502) pro-
viding a beam (L1) having a first wavelength;
and
a second light source (142, 242, 342, 442, 542)
providing a beam (I2) having a second wave-
length, wherein the first optical signals (S1) are
generated after the beam of the first light source
(102, 202, 302, 402, 502) is focused on the sam-
pling points (P1, P2) of the inspected site (12A,
22A, 32A, 42A, 52A), and the second optical sig-
nals (S2) are generated after the beam (L2) of
the second light source (142, 242, 342, 442,
542) is focused on the address codes (C1, C2)
of the address coding site (12B, 22B, 32B, 42B,
52B).

3. The optical equipment (1, 2, 3) according to claim 1
or 2, wherein the first optical signals (S1) are gener-
ated after the beam of the light source is focused on
the inspected site (12A, 22A, 32A, 42A, 52A, 62A,
72A, 82A, 920A, 922A, 924A, 926A), the second op-
tical signals (S2) are generated after the beam of the
light source (102, 142, 202, 242, 302, 342, 402, 442,
502, 542, 602, 742, 842) is focused on the address
coding site (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B), and the wavelength
of one of the second optical signals (S2) is different
from the wavelength of one of the first optical signals
(S1), and wherein the optical device (10, 20, 30, 40,
50, 60, 70, 80) further comprises:

a first beam splitting element (106, 206, 306,
406, 506, 606, 706, 806) for transmitting the
beam of the light source to the inspected site
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) and transmitting the first op-
tical signals (S1) to the first detector (104, 204,
304, 404, 504, 604, 704, 804); and
a second beam splitting element (146, 246, 346,
446, 546, 646, 746, 846) for transmitting the
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beam of the light source to the address coding
site (12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B,
920B, 922B, 924B, 926B) and transmitting the
second optical signals (S2) to the second detec-
tor (144, 244, 344, 444, 544, 644, 744, 844).

4. The optical equipment (1, 2, 3) according to any one
of claims 1 to 3, wherein the processing module (180,
280) comprises:

a processing unit (182, 282) coupled to the first
detector (104, 204, 304, 404, 504, 604, 704,
804) and the second detector (144, 244, 344,
444, 544, 644, 744, 844) for receiving the first
and the second optical signals (S1, S2) and ac-
cordingly obtaining sample inspected informa-
tion and its corresponding address coding infor-
mation;
a calculator (184, 284) coupled to the controller
(160, 260) and the processing unit (182, 282)
for commanding the controller (160, 260) to ad-
just a focusing position of the beam of the light
source and decoding the address coding infor-
mation to an address information; and
a storage unit (186, 286) coupled to the calcu-
lator (184, 284) for storing the sample inspected
information and the address information.

5. The optical equipment (1, 2, 3) according to claim 3
or 4, wherein the first beam splitting element (106,
206, 306, 406, 506, 606, 706, 806) is a dichroic mir-
ror.

6. The optical equipment according to any one of claims
3 to 5, wherein the second beam splitting element
(846) is a polarization beam splitter, and the optical
equipment further comprises:
a one-quarter wavelength plate (843) disposed be-
tween the second beam splitting element (846) and
the second objective lens (840).

7. The optical equipment (1, 2, 3) according to any one
of claims 1 to 6, wherein the address codes (C1, C2)
correspond to several micro-structures (m), and the
beam of the light source, when focused on the ad-
dress codes (C1, C2), is adapted to be reflected as
the second optical signals (S2) by the micro-struc-
tures (m).

8. The optical equipment according to claim 7, wherein
the micro-structures comprise at least one of pit, long
pit, hole of any shapes, groove and land.

9. The optical equipment (1, 2, 3) according to any one
of claims 1 to 8, wherein the address coding site
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B,
922B, 924B, 926B) comprises several address
codes (C1, C2) having different reflective indexes or

optical polarization directions.

10. The optical equipment (1) according to any one of
claims 4 to 9, wherein the first objective lens (110)
and the second objective lens (140) are disposed on
the actuator (108), and the actuator (108) further
controls the first objective lens (110) and the second
objective lens (140) to move along a direction per-
pendicular to an optical axis of the light source (102,
142) and parallel to the optical axis of the light source
(102, 142).

11. The optical equipment (2, 3) according to any one
of claims 4 to 10, wherein the actuator (208, 308) is
for controlling the specimen (22) or the optical device
(20) to move along a direction perpendicular to an
optical axis of the light source (292, 242) and parallel
to the optical axis of the light source (292, 242).

12. Address registration method comprising following
steps:

providing an optical equipment (1, 2, 3) compris-
ing an optical device (10, 20, 30, 40, 50, 60, 70,
80), a controller (160, 260), actuators (108, 208,
308), and a processing module (180, 280),
wherein the optical device (10, 20, 30, 40, 50,
60, 70, 80) comprises a light source (102, 142,
202, 242, 302, 342, 402, 442, 502, 542, 602,
742, 842), a sample inspecting device and an
address detecting device, the sample inspecting
device comprises a first objective lens and a first
detector (104, 204, 304, 404, 504, 604, 704,
804), and the address detecting device compris-
es a second objective lens (140, 240, 340, 440,
540, 640, 740, 840) and a second detector (144,
244, 344, 444, 544, 644, 744, 844);
providing a specimen (12, 22, 32, 42, 52, 62, 72,
82) having an inspected site (12A, 22A, 32A,
42A, 52A, 62A, 72A, 82A, 920A, 922A, 924A,
926A) and an address coding site (12B, 22B,
32B, 42B, 52B, 62B, 72B, 82B, 920B, 922B,
924B, 926B), wherein the inspected site (12A,
22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) has several sampling points
(P1, P2) and the address coding site (12B, 22B,
32B, 42B, 52B, 62B, 72B, 82B, 920B, 922B,
924B, 926B) has several address codes (C1,
C2), and a sample (S) is placed on the inspected
site (12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A,
920A, 922A, 924A, 926A);
using the actuators for respectively controlling
the movement of the first and second objective
lenses on receiving commands from the control-
ler (160), focusing a beam (L1) of the light source
(102, 202, 302, 402, 502, 602, 742, 842) on the
sample (S) by the first objective lens (110, 210,
310, 410, 510, 610, 710, 810), and simultane-
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ously focusing a beam (L2) of the light source
(142, 242, 342, 442, 542, 602, 742, 842) on the
address coding site (12B, 22B, 32B, 42B, 52B,
62B, 72B, 82B, 920B, 922B, 924B, 926B) by the
second objective lens (140, 240, 340, 440, 540,
640, 740, 840);
using the controller (160, 260) for generating
and outputting several first optical signals (S1)
after controlling the beam (L1) of the light source
(102, 202, 302, 402, 502, 602, 742, 842) to be
focused on the sampling points (P1, P2) of the
inspected site (12A, 22A, 32A, 42A, 52A, 62A,
72A, 82A, 920A, 922A, 924A, 926A), and gen-
erating and outputting several second optical
signals (S2) after controlling the beam (L2) of
the light source (142, 242, 342, 442, 542, 602,
742, 842) to be focused on the address codes
(C1, C2) of the address coding site (12B, 22B,
32B, 42B, 52B, 62B, 72B, 82B, 920B, 922B,
924B, 926B), wherein all of relative positions be-
tween each sampling point (P1, P2) and its cor-
responding address code (C1, C2) are the
same; and
using the processing module (180, 280) for cal-
culating and registering an address information
of the specimen (12, 22, 32, 42, 52, 62, 72, 82)
according to the first and the second optical sig-
nals (S1, S2).

13. The address registration method according to claim
12, wherein the light source comprises a first light
source having a first wavelength beam and a second
light source having a second wavelength beam, the
first optical signals (S1) are generated after the first
wavelength beam is focused on the sampling points
(P1, P2) of the inspected site (12A, 22A, 32A, 42A,
52A, 62A, 72A, 82A, 920A, 922A, 924A, 926A), and
the second optical signals (S2) are generated after
the second wavelength beam is focused on the ad-
dress codes (C1, C2) of the address coding site (12B,
22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B, 922B,
924B, 926B).

14. The address registration method according to claim
12 or 13, wherein the processing module (180, 280)
comprises a processing unit (182, 282), a calculator
(184, 284) and a storage unit (186, 286), the process-
ing unit (182, 282) is coupled to the first detector
(104, 204, 304, 404, 504, 604, 704, 804) and the
second detector (144, 244, 344, 444, 544, 644, 744,
844), and the processing of the address information
comprises:

commanding the controller (160, 260) by the cal-
culator (184, 284) to adjust a focusing position
of the beam of the light source;
controlling a scan path of the beam of the light
source by the controller (160, 260) to pass

through the sampling points (P1, P2), wherein
the beam of the light source is reflected as the
first optical signals (S1) from the sampling points
(P1, P2) to the first detector (104, 204, 304, 404,
504, 604, 704, 804);
controlling the scan path of the beam of the light
source by the controller (160, 260) to simulta-
neously pass through the address codes (C1,
C2) having different reflective indexes or optical
polarization directions, wherein the beam of the
light source is reflected as the second optical
signals (S2) from the address codes (C1, C2) to
the second detector (144, 244, 344, 444, 544,
644, 744, 844);
receiving the first and the second optical signals
(S1, S2) by the first and second detectors (104,
144, 204, 244, 304, 344, 404, 444, 504, 544,
604, 644, 704, 744, 804, 844) and the process-
ing unit (182, 282) for generating a sample in-
spected information and its corresponding ad-
dress coding information;
decoding the address coding information to the
address information by the calculator (184, 284);
and
storing the sample inspected information and
the address information, and wherein the optical
device (10, 20, 30, 40, 50, 60, 70, 80) further
comprises a first beam splitting element (106,
206, 306, 406, 506, 606, 706, 806) and a second
beam splitting element (146, 246, 346, 446, 546,
646, 746, 846), and the step of focusing the
beam of the light source comprises:

using the first beam splitting element (106,
206, 306, 406, 506, 606, 706, 806) to trans-
mit the beam of the light source to the first
objective lens (110, 210, 310, 410, 510, 610,
710, 810) and then focus the beam of the
light source on the inspected site (12A, 22A,
32A, 42A, 52A, 62A, 72A, 82A, 920A, 922A,
924A, 926A); and
using the second beam splitting element
(146, 246, 346, 446, 546, 646, 746, 846) to
transmit the beam of the light source to the
second objective lens (140, 240, 340, 440,
540, 640, 740, 840) and then focus the
beam of the light source on the address cod-
ing site (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B), wherein the
first optical signals (S1) are transmitted to
the first detector (104, 204, 304, 404, 504,
604, 704, 804) by the first beam splitting el-
ement (106, 206, 306, 406, 506, 606, 706,
806), and the second optical signals (S2)
are transmitted to the second detector (144,
244, 344, 444, 544, 644, 744, 844) by the
second beam splitting element (146, 246,
346, 446, 546, 646, 746, 846).
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15. The address registration method according to any
one of claims 12 to 14, wherein the address codes
(C1, C2) correspond to at least one of several of
micro-structures (m) and several address coding
features having different reflective indexes or optical
polarization directions, the beam of the light source
after being focused on the address codes (C1, C2)
is reflected as the second optical signals (S2) having
different energy levels.

16. The address registration method according to claim
14 or 15, wherein the address coding site (12B, 22B,
32B, 42B, 52B, 62B, 72B, 82B, 920B, 922B, 924B,
926B) comprises several grooves and lands, each
of the grooves and lands having several address
coding structures, and the step of controlling the
scan path of the beam comprises:

controlling the beam of the light source to scan
across the grooves and the lands to obtain a
track information; and
controlling the beam of the light source to scan
the address coding structures on one of the
grooves or one of the lands to obtain the address
coding information.

Patentansprüche

1. Optisches Gerät (1, 2, 3), das zur Inspektion und zur
Adressierung einer Probe (S) verwendet wird, die an
einer inspizierten Stelle (12A, 22A, 32A, 42A, 52A,
62A, 72A, 82A, 920A, 922A, 924A, 926A) eines Prüf-
lings (12, 22, 32, 42, 52, 62, 72, 82) angeordnet ist,
die die inspizierten Stelle (12A, 22A, 32A, 42A, 52A,
62A, 72A, 82A, 920A, 922A, 924A, 926A) und eine
Adressencodierungsstelle (12B, 22B, 32B, 42B,
52B, 62B, 72B, 82B, 920B, 922B, 924B, 926B) auf-
weist, wobei das optische Gerät (1, 2, 3) aufweist:

eine optische Vorrichtung (10, 20, 30, 40, 50,
60, 70, 80), welche aufweist:

- eine Steuerung (160, 260),
- Stellglieder (108, 208, 308),
- ein Verarbeitungsmodul (180, 280) und
- eine Lichtquelle (102, 142, 202, 242, 302,
342, 402, 442, 502, 542, 602, 742, 842),
- eine Probeninspektionsvorrichtung, die ei-
ne erste Objektivlinse (110, 210, 310, 410,
510, 610, 710, 810) und einen ersten De-
tektor (104, 204, 304, 404, 504, 604, 704,
804) aufweist, wobei ein Strahl (L1) der
Lichtquelle (102, 202, 302, 402, 502, 602,
742, 842) auf die Probe (S), die sich an der
inspizierten Stelle (12A, 22A, 32A, 42A,
52A, 62A, 72A, 82A, 920A, 922A, 924A,
926A) befindet, durch die erste Objektivlin-

se (110, 210, 310, 410, 510, 610, 710, 810)
fokussiert wird, und
- eine Adressenerfassungsvorrichtung, die
eine zweite Objektivlinse (140, 240, 340,
440, 540, 640, 740, 840) und einen zweiten
Detektor (144, 244, 344, 444, 544, 644, 744,
844) aufweist, wobei ein Strahl (L2) der
Lichtquelle (142, 242, 342, 442, 542, 602,
742, 842) auf die Adressencodierungsstelle
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B,
920B, 922B, 924B, 926B) durch die zweite
Objektivlinse (140, 240, 340, 440, 540, 640,
740, 840) fokussiert wird, und

wobei die Stellglieder (108, 208, 308) zum je-
weiligen Steuern der Bewegung der ersten und
zweiten Objektivlinse bei einem Empfang von
Befehlen von der Steuerung (160, 260) auf eine
solche Weise dienen, dass der Strahl (L1) der
Lichtquelle (102, 202, 302, 402, 502, 602, 742,
842) auf mehrere Probenentnahmepunkte (P1,
P2) der inspizierten Stelle (12A, 22A, 32A, 42A,
52A, 62A, 72A, 82A, 920A, 922A, 924A, 926A)
fokussiert wird, um mehrere erste optische Sig-
nale (S1) zu erzeugen, und wobei gleichzeitig
der Strahl (L2) der Lichtquelle (142, 242, 342,
442, 542, 602, 742, 842) auf mehrere Adress-
codes (C1, C2) der Adressenkodierungsstelle
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B,
922B, 924B, 926B) fokussiert wird, um mehrere
zweite optische Signale (S2) auf eine solche
Weise zu erzeugen, dass alle relativen Positio-
nen zwischen jedem Abtastpunkt (P1, P2) und
seinem entsprechenden Adresscode (C1, C2)
dieselben sind, und wobei das Verarbeitungs-
modul (180, 280) angepasst ist, um registrierte
Adressierungsbilder oder Signalinformationen
des Prüflings (12, 22, 32, 42, 52, 62, 72, 82)
gemäß dem ersten und dem zweiten optischen
Signal (S1, S2) zu berechnen und zu erhalten.

2. Optisches Gerät (1, 2, 3) nach Anspruch 1, bei dem
die Lichtquelle aufweist:

eine erste Lichtquelle (102, 202, 302, 402, 502),
die einen Strahl (L1) mit einer ersten Wellenlän-
ge bereitstellt, und
eine zweite Lichtquelle (142, 242, 342, 442,
542), die einen Strahl (12) mit einer zweiten Wel-
lenlänge bereitstellt, wobei die ersten optischen
Signale (S1), die erzeugt werden, nachdem der
Strahl der ersten Lichtquelle (102, 202, 302,
402, 502) auf die Abtastpunkte (P1, P2) der in-
spizierten Stelle (12A, 22A, 32A, 42A, 52A) fo-
kussiert worden ist, und wobei die zweiten opti-
schen Signale (S2) erzeugt werden, nachdem
der Strahl (L2) der zweiten Lichtquelle (142, 242,
342, 442, 542) auf die Adressencodes (C1, C2)
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der Adressencodierungsstelle (12B, 22B, 32B,
42B, 52B) fokussiert worden ist.

3. Optisches Gerät (1, 2, 3) nach Anspruch 1 oder 2,
bei dem die ersten optischen Signale (S1) erzeugt
werden, nachdem der Strahl der Lichtquelle auf die
inspizierte Stelle (12A, 22A, 32A, 42A, 52A, 62A,
72A, 82A, 920A, 922A, 924A, 926A) fokussiert wor-
den ist, wobei die zweiten optische Signale (S2) er-
zeugt werden, nachdem der Strahl der Lichtquelle
(102, 142, 202, 242, 302, 342, 402, 442 502, 542,
602, 742, 842) auf die Adressencodierungsstelle
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B,
922B, 924B, 926B) fokussiert worden ist, und wobei
die Wellenlänge von dem zweiten optischen Signal
(S2) sich von der Wellenlänge eines der ersten op-
tischen Signale (S1) unterscheidet, und wobei das
optische Gerät (10, 20, 30, 40, 50, 60, 70, 80) ferner
aufweist:

ein erstes Strahlteilerelement (106, 206, 306,
406, 506, 606, 706, 806) zum Übertragen des
Strahls der Lichtquelle zu der inspizierten Stelle
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A ,
920A, 922A, 924A, 926A) und zum Übertragen
der ersten optischen Signale (S1) an den ersten
Detektor (104, 204, 304, 404, 504, 604, 704,
804), und
ein zweites Strahlteilerelement (146, 246, 346,
446, 546, 646, 746, 846) zum Übertragen des
Strahls der Lichtquelle zu der Adressencodie-
rungsstelle (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) und zum Über-
tragen der zweiten optischen Signale (S2) an
den zweiten Detektor (144, 244, 344, 444, 544,
644, 744, 844).

4. Optisches Gerät (1, 2, 3) nach einem der Ansprüche
1 bis 3, bei dem das Verarbeitungsmodul (180, 280)
aufweist:

eine Verarbeitungseinheit (182, 282), die mit
dem ersten Detektor (104, 204, 304, 404, 504,
604, 704, 804) und dem zweiten Detektor (144,
244, 344, 444, 544, 644, 744, 844) verbunden
ist, um das erste und das zweite optische Signal
(S1, S2) zu empfangen, und um dementspre-
chend mittels der Probe geprüfte Informationen
und deren entsprechenden Adresscodierungs-
informationen zu erhalten,
einen Rechner (184, 284), der mit der Steuerung
(160, 260) und der Verarbeitungseinheit (182,
282) verbunden ist, um die Steuerung (160, 260)
anzuweisen, eine Fokussierungsposition des
Strahls der Lichtquelle einzustellen und die
Adressencodierungsinformation zu einer
Adressinformation zu decodieren, und
eine Speichereinheit (186, 286), die mit dem

Rechner (184, 284) verbunden ist, um die mittels
der Probe geprüften Informationen und die
Adresseninformationen zu speichern.

5. Optisches Gerät (1, 2, 3) nach Anspruch 3 oder 4,
bei dem das erste Strahlteilerelement (106, 206,
306, 406, 506, 606, 706, 806) ein dichroitischer Spie-
gel ist.

6. Optisches Gerät nach einem der Ansprüche 3 bis 5,
bei dem das zweite Strahlteilerelement (846) ein Po-
larisationsstrahlteiler ist und das optische Gerät fer-
ner aufweist:
eine Viertelwellenlängenplatte (843), die zwischen
dem zweiten Strahlteilerelement (846) und der zwei-
ten Objektivlinse (840) angeordnet ist.

7. Optisches Gerät (1, 2, 3) nach einem der Ansprüche
1 bis 6, bei dem die Adressencodes (C1, C2) meh-
reren Mikrostrukturen (m) entsprechen und bei dem
der Strahl der Lichtquelle, wenn er auf die Adressen-
codes (C1, C2) fokussiert wird, angepasst ist, um
als die zweiten optischen Signale (S2) von den Mi-
krostrukturen (m) reflektiert zu werden.

8. Optisches Gerät nach Anspruch 7, bei dem die Mi-
krostrukturen mindestens eines von einer Vertie-
fung, einer langen Vertiefung, einem Loch einer be-
liebigen Form, einer Rille und einem Steg aufweisen.

9. Optisches Gerät (1, 2, 3) nach einem der Ansprüche
1 bis 8, bei dem die Adressencodierungsstelle (12B,
22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B, 922B,
924B, 926B) die mehreren Adressencodes (C1, C2)
aufweist, die unterschiedliche Reflexionsindizes
oder unterschiedliche optischen Polarisationsrich-
tungen aufweisen.

10. Optisches Gerät (1) nach einem der Ansprüche 4
bis 9, bei dem die erste Objektivlinse (110) und die
zweite Objektivlinse (140) an dem Stellglied (108)
angeordnet sind und bei dem das Stellglied (108)
ferner die erste Objektivlinse (110) und die zweite
Objektivlinse (140) auf eine solche Weise steuert,
dass sie sich entlang einer Richtung senkrecht zu
einer optischen Achse der Lichtquelle (102, 142) und
parallel zu der optischen Achse der Lichtquelle (102,
142) bewegen.

11. Optisches Gerät (2, 3) nach einem der Ansprüche 4
bis 10, bei dem das Stellglied (208, 308) zum Steuern
der Probe (22) oder der optischen Vorrichtung (20)
ist, um sie entlang einer Richtung senkrecht zu einer
optischen Achse der Lichtquelle (292, 242) und pa-
rallel zu der optischen Achse der Lichtquelle (292,
242) zu bewegen.

12. Adressenregistrierungsverfahren, welches die fol-
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genden Schritte umfasst:

ein Bereitstellen eines optischen Gerätes (1, 2,
3), das eine optischen Vorrichtung (10, 20, 30,
40, 50, 60, 70, 80) und ein Verarbeitungsmodul
(180, 280) aufweist, wobei die optische Vorrich-
tung (10, 20, 30, 40, 50, 60, 70, 80) eine Licht-
quelle (102, 142, 202, 242, 302, 342, 402, 442,
502, 542, 602, 742, 842), eine Probeninspekti-
onsvorrichtung und eine Adressenerfassungs-
vorrichtung aufweist, wobei die Probeninspekti-
onsvorrichtung eine erste Objektivlinse und ei-
nen ersten Detektor (104, 204, 304, 404, 504,
604, 704, 804) aufweist, und wobei die Adres-
senerfassungsvorrichtung eine zweite Objektiv-
linse (140, 240) 340, 440, 540, 640, 740, 840)
und einen zweiten Detektor (144, 244, 344, 444,
544, 644, 744, 844) aufweist,
ein Bereitstellen eines Prüflings (12, 22, 32, 42,
52, 62, 72, 82), der eine inspizierte Stelle (12A,
22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) und eine Adressencodie-
rungsstelle (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) aufweist, wobei
die inspizierte Stelle (12A, 22A, 32A, 42A, 52A,
62A, 72A, 82A, 920A, 922A, 924A, 926A) meh-
rere Abtastpunkte (P1, P2) aufweist und wobei
die Adressencodierungsstelle (12B, 22B, 32B,
42B, 52B, 62B, 72B, 82B, 920B, 922B, 924B,
926B) mehrere Adressencodes (C1, C2) auf-
weist, und wobei eine Probe (S) auf der inspi-
zierten Stelle (12A, 22A, 32A, 42A, 52A, 62A,
72A, 82A, 920A, 922A, 924A, 926A) platziert
wird,
ein Verwenden der Stellglieder zum jeweiligen
Steuern der Bewegung der ersten und zweiten
Objektivlinse beim Empfangen von Befehlen
von der Steuerung (160),
ein Fokussieren eines Strahls (L1) der Licht-
quelle (102, 202, 302, 402, 502, 602, 742, 842)
auf die Probe (S) durch die erste Objektivlinse
(110, 210, 310, 410, 510, 610, 710, 810) und ein
gleichzeitiges Fokussieren eines Strahls (L2)
der Lichtquelle (142, 242, 342, 442, 542, 602,
742, 842) auf die Adressencodierungsstelle
(12B, 22B, 32B, 42B, 52B 62B, 72B, 82B, 920B,
922B, 924B, 926B) durch die zweite Objektiv-
linse (140, 240, 340, 440, 540, 640, 740, 840),
ein Verwenden der Steuerung (160, 260) zum
Erzeugen und zum Ausgeben mehrerer erster
optischer Signale (S1) nachdem der Strahl (L1)
der Lichtquelle (102, 202, 302, 402, 502, 602,
742, 842) gesteuert worden ist, um an den Ab-
tastpunkten (P1, P2) der inspizierten Stelle
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) fokussiert zu werden, und
ein Erzeugen und ein Ausgeben mehrerer zwei-
ter optischer Signale (S2) nachdem der Strahl

(L2) der Lichtquelle (142, 242, 342, 442, 542,
602, 742, 842) gesteuert worden ist, um auf die
Adressencodes (C1, C2) der Adressencodie-
rungsstelle (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) fokussiert zu
werden, wobei alle relativen Positionen zwi-
schen jedem Abtastpunkt (P1, P2) und seinem
entsprechenden Adressencode (C1, C2) gleich
sind, und
ein Verwenden des Verarbeitungsmoduls (180,
280) zum Berechnen und zum Registrieren ei-
ner Adresseninformation des Prüflings (12, 22,
32, 42, 52, 62, 72, 82) nach dem ersten und dem
zweiten optischen Signal (S1, S2)

13. Adressenregistrierungsverfahren nach Anspruch
12, bei dem die Lichtquelle eine erste Lichtquelle mit
einem ersten Wellenlängenstrahl und eine zweite
Lichtquelle mit einem zweiten Wellenlängenstrahl
aufweist, wobei die ersten optischen Signale (S1)
erzeugt werden, nachdem der erste Wellenlängen-
strahl auf die Abtastpunkte (P1, P2) der inspizierten
Stelle (12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A,
920A, 922A, 924A, 926A) fokussiert worden ist, und
wobei die zweiten optischen Signale (S2) erzeugt
werden, nachdem der zweite Wellenlängenstrahl auf
die Adressencodes (C1, C2) der Adressencodie-
rungsstelle (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) fokussiert worden ist.

14. Adressenregistrierungsverfahren nach Anspruch 12
oder 13, bei dem das Verarbeitungsmodul (180, 280)
eine Verarbeitungseinheit (182, 282), einen Rechner
(184, 284) und eine Speichereinheit (186, 286) auf-
weist, wobei die Verarbeitungseinheit (182, 282) mit
dem ersten Detektor (104, 204, 304, 404, 504, 604,
704, 804) und dem zweiten Detektor (144, 244, 344,
444, 544, 644, 744, 844) verbunden ist, wobei das
Verarbeiten der Adresseninformationen umfasst:

ein Anweisen der Steuerung (160, 260) durch
den Rechner (184, 284), eine Fokussierungs-
position des Strahls der Lichtquelle einzustellen,
ein Steuern eines Abtastweges des Strahls der
Lichtquelle durch die Steuerung (160, 260), um
durch die Abtastpunkte (P1, P2) zu gelangen,
wobei der Strahl der Lichtquelle als das erste
optische Signal (S1) von den Abtastpunkten
(P1, P2) an den ersten Detektor (104, 204, 304,
404, 504, 604, 704, 804) reflektiert wird,
ein Steuern des Abtastweges des Strahls der
Lichtquelle durch die Steuerung (160, 260), um
gleichzeitig die Adressencodes (C1, C2), die un-
terschiedliche Reflexionsindizes oder unter-
schiedliche optische Polarisationsrichtungen
aufweisen, zu durchlaufen, wobei der Strahl der
Lichtquelle als die zweiten optischen Signale
(S2) von den Adressencodes (C1, C2) an den
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zweiten Detektor (144, 244, 344, 444, 544, 644,
744, 844) reflektiert wird,
ein Empfangen des ersten und des zweiten op-
tischen Signals (S1, S2) durch den ersten und
den zweiten Detektor (104, 144, 204, 244, 304,
344, 404, 444, 504, 544, 604, 644, 704, 744,
804, 844) und die Verarbeitungseinheit (182,
282), um eine mittels der Probe untersuchte In-
formation und ihre entsprechende Adressenco-
dierungsinformation zu erzeugen,
ein Decodieren der Adressencodierungsinfor-
mation in die Adresseninformation durch den
Rechner (184, 284), und
ein Speichern der mittels der Probe untersuch-
ten Information und der Adresseninformation,
und wobei die optische Vorrichtung (10, 20, 30,
40, 50, 60, 70, 80) ferner ein erstes Strahlteiler-
element (106, 206, 306, 406, 506, 606, 706, 806)
und ein zweites Strahlteilerelement (146, 246,
346, 446, 546, 646, 746, 846) aufweist, und der
Schritt des Fokussierens des Strahls der Licht-
quelle umfasst:

ein Verwenden des ersten Strahlteilerele-
ments (106, 206, 306, 406, 506, 606, 706,
806), um den Strahl der Lichtquelle an die
erste Objektivlinse (110, 210, 310, 410,
510, 610, 710, 810) zu übertragen und dann
den Strahl der Lichtquelle auf die inspizierte
Stelle (12A, 22A, 32A, 42A, 52A, 62A, 72A,
82A, 920A, 922A, 924A, 926A) zu fokussie-
ren, und
ein Verwenden des zweiten Strahlteilerele-
ments (146, 246, 346, 446, 546, 646, 746,
846), um den Strahl der Lichtquelle zu der
zweiten Objektivlinse (140, 240, 340, 440,
540, 640, 740, 840) zu übertragen und dann
den Strahl der Lichtquelle auf die Adressen-
codierungsstelle (12B, 22B, 32B, 42B, 52B,
62B, 72B, 82B, 920B, 922B, 924B, 926B)
zu fokussieren, wobei die ersten optischen
Signale (S1) an den ersten Detektor (104,
204, 304, 404, 504, 604, 704, 804, 804) von
dem ersten Strahlteilerelement (106, 206,
306, 406, 506, 606, 706, 806) übertragen
werden, und wobei die zweiten optischen
Signale (S2) an den zweiten Detektor (144,
244, 344, 444, 544, 644, 744, 844) von dem
zweiten Strahlteilerelement (146, 246, 346,
446, 546, 646, 746, 846) übertragen wer-
den.

15. Adressenregistrierungsverfahren nach einem der
Ansprüche 12 bis 14, bei dem die Adressencodes
(C1, C2) mindestens einer von mehreren Mikrostruk-
turen (m) und mehreren Adressencodierungsmerk-
malen entsprechen, die unterschiedliche Reflexi-
onsindizes oder unterschiedliche optische Polarisa-

tionsrichtungen aufweisen, wobei der Strahl der
Lichtquelle, nachdem er auf die Adressencodes (C1,
C2) fokussiert worden ist, als die zweiten optischen
Signale (S2), die unterschiedliche Energieniveaus
aufweisen, reflektiert wird.

16. Adressenregistrierungsverfahren nach Anspruch 14
oder 15, bei dem die Adressencodierungsstelle
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B,
922B, 924B, 926B) jeweils mehrere Rillen und Stege
aufweist, wobei jeder der Rillen und der Stege meh-
rere Adressencodierungsstrukturen aufweist, und
wobei der Schritt des Steuerns des Abtastwegs des
Strahls umfasst:

ein Steuern des Strahls der Lichtquelle, um über
die Rillen und die Stege abzutasten, um eine
Spurinformation zu erhalten, und
ein Steuern des Strahls der Lichtquelle, um die
Adressencodierungsstrukturen auf einer der
Rillen oder einem der Stege abzutasten, um die
Adressencodierungsinformation zu erhalten.

Revendications

1. Equipement optique (1, 2, 3) utilisé pour inspecter
et adresser un échantillon (S) placé sur un site ins-
pecté (12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A,
920A, 922A, 924A, 926A) d’une éprouvette (12, 22,
32, 42, 52, 62, 72, 82) comportant le site inspecté
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) et un site de codage d’adresse
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B,
922B, 924B, 926B), dans lequel l’équipement opti-
que (1, 2, 3) comprend :

- un contrôleur (160, 260),
- des actionneurs (108, 208, 308),
- un module de traitement (180, 280), et
- un dispositif optique (10, 20, 30, 40, 50, 60, 70,
80), le dispositif optique comprenant :
- une source de lumière (102, 142, 202, 242,
302, 342, 402, 442, 502, 542, 602, 742, 842) ;
- un dispositif d’inspection d’échantillon compre-
nant un premier objectif (110, 210, 310, 410,
510, 610, 710, 810) et un premier détecteur
(104, 204, 304, 404, 504, 604, 704, 804), dans
lequel un faisceau (L1) de la source de lumière
(102, 202, 302, 402, 502, 602, 742, 842) est fo-
calisé sur l’échantillon (S) placé sur le site ins-
pecté (12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A,
920A, 922A, 924A, 926A) par le premier objectif
(110, 210, 310, 410, 510, 610, 710, 810) ; et
- un dispositif de détection d’adresse compre-
nant un second objectif (140, 240, 340, 440, 540,
640, 740, 840) et un second détecteur (144, 244,
344, 444, 544, 644, 744, 844),

25 26 



EP 2 579 026 B1

15

5

10

15

20

25

30

35

40

45

50

55

dans lequel un faisceau (L2) de la source de lumière
(142, 242, 342, 442, 542, 602, 742, 842) est focalisé
sur le site de codage d’adresse (12B, 22B, 32B, 42B,
52B, 62B, 72B, 82B, 920B, 922B, 924B, 926B) par
le second objectif (140, 240, 340, 440, 540, 640, 740,
840) ; et
dans lequel les actionneurs (108, 208, 308) sont des-
tinés respectivement à contrôler le mouvement des
premier et second objectifs lors de la réception de
commandes de la part du contrôleur (160, 260) de
telle sorte que
le faisceau (L1) de la source de lumière (102, 202,
302, 402, 502, 602, 742, 842) est focalisé sur plu-
sieurs points d’échantillonnage (P1, P2) du site ins-
pecté (12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A,
920A, 922A, 924A, 926A) de manière à générer plu-
sieurs premiers signaux optiques (S1), et simultané-
ment le faisceau (L2) de la source de lumière (142,
242, 342, 442, 542, 602, 742, 842) est focalisé sur
plusieurs codes d’adresse (C1, C2) du site de coda-
ge d’adresse (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) de manière à générer
plusieurs seconds signaux optiques (S2), et de telle
sorte que toutes les positions relatives entre chaque
point d’échantillonnage (P1, P2) et son code d’adres-
se (C1, C2) correspondant sont les mêmes, et dans
lequel le module de traitement (180, 280) est adapté
pour calculer et obtenir une information d’image ou
de signal enregistrée de l’éprouvette (12, 22, 32, 42,
52, 62, 72, 82) selon les premiers et seconds signaux
optiques (S1, S2).

2. Equipement optique (1, 2, 3) selon la revendication
1, dans lequel la source de lumière comprend :

une première source de lumière (102, 202, 302,
402, 502) fournissant un faisceau (L1) ayant une
première longueur d’onde ; et
une seconde source de lumière (142, 242, 342,
442, 542) fournissant un faisceau (12) ayant une
seconde longueur d’onde, dans lequel les pre-
miers signaux optiques (S1) sont générés après
que le faisceau de la première source de lumière
(102, 202, 302, 402, 502) est focalisé sur les
points d’échantillonnage (P1, P2) du site inspec-
té (12A, 22A, 32A, 42A, 52A), et les seconds
signaux optiques (S2) sont générés après que
le faisceau (L2) de la seconde source de lumière
(142, 242, 342, 442, 542) est focalisé sur les
codes d’adresse (C1, C2) du site de codage
d’adresse (12B, 22B, 32B, 42B, 52B).

3. Equipement optique (1, 2, 3) selon la revendication
1 ou 2, dans lequel les premiers signaux optiques
(S1) sont générés après que le faisceau de la source
de lumière est focalisé sur le site inspecté (12A, 22A,
32A, 42A, 52A, 62A, 72A, 82A, 920A, 922A, 924A,
926A), les seconds signaux optiques (S2) sont gé-

nérés après que le faisceau de la source de lumière
(102, 142, 202, 242, 302, 342, 402, 442, 502, 542,
602, 742, 842) est focalisé sur le site de codage
d’adresse (12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B,
920B, 922B, 924B, 926B), et la longueur d’onde de
l’un des seconds signaux optiques (S2) est différente
de la longueur d’onde de l’un des premiers signaux
optiques (S1), et dans lequel le dispositif optique (10,
20, 30, 40, 50, 60, 70, 80) comprend en outre :

un premier élément de séparation de faisceau
(106, 206, 306, 406, 506, 606, 706, 806) destiné
à transmettre le faisceau de la source de lumière
au site inspecté (12A, 22A, 32A, 42A, 52A, 62A,
72A, 82A, 920A, 922A, 924A, 926A) et à trans-
mettre les premiers signaux optiques (S1) au
premier détecteur (104, 204, 304, 404, 504, 604,
704, 804) ; et
un second élément de séparation de faisceau
(146, 246, 346, 446, 546, 646, 746, 846) destiné
à transmettre le faisceau de la source de lumière
au site de codage d’adresse (12B, 22B, 32B,
42B, 52B, 62B, 72B, 82B, 920B, 922B, 924B,
926B) et à transmettre les seconds signaux op-
tiques (S2) au second détecteur (144, 244, 344,
444, 544, 644, 744, 844).

4. Equipement optique (1, 2, 3) selon l’une quelconque
des revendications 1 à 3, dans lequel le module de
traitement (180, 280) comprend :

une unité de traitement (182, 282) couplée au
premier détecteur (104, 204, 304, 404, 504, 604,
704, 804) et au second détecteur (144, 244, 344,
444, 544, 644, 744, 844) pour recevoir les pre-
miers et seconds signaux optiques (S1, S2) et
obtenir en conséquence une information
d’échantillon inspecté et son information de co-
dage d’adresse correspondante ;
un calculateur (184, 284) couplé au contrôleur
(160, 260) et à l’unité de traitement (182, 282)
pour commander le contrôleur (160, 260) en vue
d’ajuster une position de focalisation du fais-
ceau de la source de lumière et de décoder l’in-
formation de codage d’adresse en information
d’adresse ; et
une unité de stockage (186, 286) couplée au
calculateur (184, 284) pour stocker l’information
d’échantillon inspecté et l’information d’adres-
se.

5. Equipement optique (1, 2, 3) selon la revendication
3 ou 4, dans lequel le premier élément de séparation
de faisceau (106, 206, 306, 406, 506, 606, 706, 806)
est un miroir dichroïque.

6. Equipement optique selon l’une quelconque des re-
vendications 3 à 5, dans lequel le second élément
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de séparation de faisceau (846) est un séparateur
de faisceau de polarisation, et l’équipement optique
comprend en outre :
une lame quart d’onde (843) disposée entre le se-
cond élément de séparation de faisceau (846) et le
second objectif (840).

7. Equipement optique (1, 2, 3) selon l’une quelconque
des revendications 1 à 6, dans lequel les codes
d’adresse (C1, C2) correspondent à plusieurs mi-
crostructures (m), et le faisceau de la source de lu-
mière, lorsqu’il est focalisé sur les codes d’adresse
(C1, C2), est adapté pour être réfléchi en tant que
seconds signaux optiques (S2) par les microstruc-
tures (m).

8. Equipement optique selon la revendication 7, dans
lequel les microstructures comprennent au moins
l’un d’un creux, d’un long creux, d’un trou de toute
forme, d’un sillon et d’un méplat.

9. Equipement optique (1, 2, 3) selon l’une quelconque
des revendications 1 à 8, dans lequel le site de co-
dage d’adresse (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) comprend plusieurs
codes d’adresse (C1, C2) ayant différents indices de
réflexion ou directions de polarisation optique.

10. Equipement optique (1) selon l’une quelconque des
revendications 4 à 9, dans lequel le premier objectif
(110) et le second objectif (140) sont disposés sur
l’actionneur (108), et l’actionneur (108) contrôle en
outre le premier objectif (110) et le second objectif
(140) pour qu’ils se déplacent suivant une direction
perpendiculaire à un axe optique de la source de
lumière (102, 142) et parallèle à l’axe optique de la
source de lumière (102, 142).

11. Equipement optique (2, 3) selon l’une quelconque
des revendications 4 à 10, dans lequel l’actionneur
(208, 308) est destiné à contrôler l’éprouvette (22)
ou le dispositif optique (20) pour qu’il se déplace sui-
vant une direction perpendiculaire à un axe optique
de la source de lumière (292, 242) et parallèle à l’axe
optique de la source de lumière (292, 242).

12. Procédé d’enregistrement d’adresse comprenant
les étapes suivantes :

la fourniture d’un équipement optique (1, 2, 3)
comprenant un dispositif optique (10, 20, 30, 40,
50, 60, 70, 80), un contrôleur (160, 260), des
actionneurs (108, 208, 308), et un module de
traitement (180, 280), dans lequel le dispositif
optique (10, 20, 30, 40, 50, 60, 70, 80) comprend
une source de lumière (102, 142, 202, 242, 302,
342, 402, 442, 502, 542, 602, 742, 842), un dis-
positif d’inspection d’échantillon et un dispositif

de détection d’adresse, le dispositif d’inspection
d’échantillon comprend un premier objectif et un
premier détecteur (104, 204, 304, 404, 504, 604,
704, 804), et le dispositif de détection d’adresse
comprend un second objectif (140, 240, 340,
440, 540, 640, 740, 840) et un second détecteur
(144, 244, 344, 444, 544, 644, 744, 844) ;
la fourniture d’une éprouvette (12, 22, 32, 42,
52, 62, 72, 82) ayant un site inspecté (12A, 22A,
32A, 42A, 52A, 62A, 72A, 82A, 920A, 922A,
924A, 926A) et un site de codage d’adresse
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B, 920B,
922B, 924B, 926B), dans lequel le site inspecté
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A) comporte plusieurs points
d’échantillonnage (P1, P2) et le site de codage
d’adresse (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) comporte plu-
sieurs codes d’adresse (C1, C2), et un échan-
tillon (S) est placé sur le site inspecté (12A, 22A,
32A, 42A, 52A, 62A, 72A, 82A, 920A, 922A,
924A, 926A) ;
l’utilisation des actionneurs pour contrôler res-
pectivement le mouvement du premier et du se-
cond objectif lors de la réception de commandes
de la part du contrôleur (160),
la focalisation d’un faisceau (L1) de la source
de lumière (102, 202, 302, 402, 502, 602, 742,
842) sur l’échantillon (S) par le premier objectif
(110, 210, 310, 410, 510, 610, 710, 810), et si-
multanément la focalisation d’un faisceau (L2)
de la source de lumière (142, 242, 342, 442,
542, 602, 742, 842) sur le site de codage
d’adresse (12B, 22B, 32B, 42B, 52B, 62B, 72B,
82B, 920B, 922B, 924B, 926B) par le second
objectif (140, 240, 340, 440, 540, 640, 740,
840) ;
l’utilisation du contrôleur (160, 260) pour géné-
rer et produire en sortie plusieurs premiers si-
gnaux optiques (S1) après contrôle du faisceau
(L1) de la source de lumière (102, 202, 302, 402,
502, 602, 742, 842) à focaliser sur les points
d’échantillonnage (P1, P2) du site inspecté
(12A, 22A, 32A, 42A, 52A, 62A, 72A, 82A, 920A,
922A, 924A, 926A), et générer et fournir en sor-
tie plusieurs seconds signaux optiques (S2)
après contrôle du faisceau (L2) de la source de
lumière (142, 242, 342, 442, 542, 602, 742, 842)
à focaliser sur les codes d’adresse (C1, C2) du
site de codage d’adresse (12B, 22B, 32B, 42B,
52B, 62B, 72B, 82B, 920B, 922B, 924B, 926B),
dans lequel toutes les positions relatives entre
chaque point d’échantillonnage (P1, P2) et son
code d’adresse correspondant (C1, C2) sont les
mêmes ; et
l’utilisation du module de traitement (180, 280)
pour calculer et enregistrer une information
d’adresse de l’éprouvette (12, 22, 32, 42, 52,
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62, 72, 82) selon les premiers et seconds si-
gnaux optiques (S1, S2).

13. Procédé d’enregistrement d’adresse selon la reven-
dication 12, dans lequel la source de lumière com-
prend une première source de lumière ayant un pre-
mier faisceau de longueur d’onde et une seconde
source de lumière ayant un second faisceau de lon-
gueur d’onde, les premiers signaux optiques (S1)
sont générés après que le premier faisceau de lon-
gueur d’onde est focalisé sur les points d’échantillon-
nage (P1, P2) du site inspecté (12A, 22A, 32A, 42A,
52A, 62A, 72A, 82A, 920A, 922A, 924A, 926A), et
les seconds signaux optiques (S2) sont générés
après que le second faisceau de longueur d’onde
est focalisé sur des codes d’adresse (C1, C2) du site
de codage d’adresse (12B, 22B, 32B, 42B, 52B, 62B,
72B, 82B, 920B, 922B, 924B, 926B).

14. Procédé d’enregistrement d’adresse selon la reven-
dication 12 ou 13, dans lequel le module de traite-
ment (180, 280) comprend une unité de traitement
(182, 282), un calculateur (184, 284) et une unité de
stockage (186, 286), l’unité de traitement (182, 282)
est couplée au premier détecteur (104, 204, 304,
404, 504, 604, 704, 804) et au second détecteur
(144, 244, 344, 444, 544, 644, 744, 844), et le trai-
tement de l’information d’adresse comprend :

la commande du contrôleur (160, 260) par le
calculateur (184, 284) pour ajuster une position
de focalisation du faisceau de la source de
lumière ;
le contrôle d’un chemin de balayage du faisceau
de la source de lumière par le contrôleur (160,
260) pour traverser les points d’échantillonnage
(P1, P2), dans lequel le faisceau de la source
de lumière est réfléchi en tant que premiers si-
gnaux optiques (S1) des points d’échantillonna-
ge (P1, P2) au premier détecteur (104, 204, 304,
404, 504, 604, 704, 804) ;
le contrôle du chemin de balayage du faisceau
de la source de lumière par le contrôleur (160,
260) pour simultanément traverser les codes
d’adresse (C1, C2) ayant différents indices de
réflexion ou directions de polarisation optique,
dans lequel le faisceau de la source de lumière
est réfléchi en tant que seconds signaux opti-
ques (S2) des codes d’adresse (C1, C2) au se-
cond détecteur (144, 244, 344, 444, 544, 644,
744, 844) ;
la réception des premiers et seconds signaux
optiques (S1, S2) par les premier et second dé-
tecteurs (104, 144, 204, 244, 304, 344, 404, 444,
504, 544, 604, 644, 704, 744, 804, 844) et l’unité
de traitement (182, 282) pour générer une infor-
mation d’échantillon inspecté et son information
de codage d’adresse correspondante ;

le décodage de l’information de codage d’adres-
se en l’information d’adresse par le calculateur
(184, 284) ; et
le stockage de l’information d’échantillon ins-
pecté et de l’information d’adresse, et dans le-
quel le dispositif optique (10, 20, 30, 40, 50, 60,
70, 80) comprend en outre un premier élément
de séparation de faisceau (106, 206, 306, 406,
506, 606, 706, 806) et un second élément de
séparation de faisceau (146, 246, 346, 446, 546,
646, 746, 846), et l’étape de focalisation du fais-
ceau de la source de lumière comprend :

l’utilisation du premier élément de sépara-
tion de faisceau (106, 206, 306, 406, 506,
606, 706, 806) pour transmettre le faisceau
de la source de lumière au premier objectif
(110, 210, 310, 410, 510, 610, 710, 810)
puis focaliser le faisceau de la source de
lumière sur le site inspecté (12A, 22A, 32A,
42A, 52A, 62A, 72A, 82A, 920A, 922A,
924A, 926A) ; et
l’utilisation du second élément de sépara-
tion de faisceau (146, 246, 346, 446, 546,
646, 746, 846) pour transmettre le faisceau
de la source de lumière au second objectif
(140, 240, 340, 440, 540, 640, 740, 840)
puis focaliser le faisceau de la source de
lumière sur le site de codage d’adresse
(12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B,
920B, 922B, 924B, 926B), dans lequel les
premiers signaux optiques (S1) sont trans-
mis au premier détecteur (104, 204, 304,
404, 504, 604, 704, 804) par le premier élé-
ment de séparation de faisceau (106, 206,
306, 406, 506, 606, 706, 806), et les se-
conds signaux optiques (S2) sont transmis
au second détecteur (144, 244, 344, 444,
544, 644, 744, 844) par le second élément
de séparation de faisceau (146, 246, 346,
446, 546, 646, 746, 846).

15. Procédé d’enregistrement d’adresse selon l’une
quelconque des revendications 12 à 14, dans lequel
les codes d’adresse (C1, C2) correspondent à au
moins l’une de plusieurs microstructures (m) et plu-
sieurs particularités de codage d’adresse ayant dif-
férents indices de réflexion ou directions de polari-
sation optique, le faisceau de la source de lumière
après avoir été focalisé sur les codes d’adresse (C1,
C2) est réfléchi en tant que seconds signaux opti-
ques (S2) ayant des niveaux d’énergie différents.

16. Procédé d’enregistrement d’adresse selon la reven-
dication 14 ou 15, dans lequel le site de codage
d’adresse (12B, 22B, 32B, 42B, 52B, 62B, 72B, 82B,
920B, 922B, 924B, 926B) comprend plusieurs
sillons et méplats, chacun des sillons et méplats
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ayant plusieurs structures de codage d’adresse, et
l’étape de contrôle du chemin de balayage du fais-
ceau comprend :

le contrôle du faisceau de la source de lumière
pour balayage à travers les sillons et méplats
pour obtenir une information de piste ; et
le contrôle du faisceau de la source de lumière
pour balayer les structures de codage d’adresse
sur l’un des sillons ou l’un des méplats pour ob-
tenir l’information de codage d’adresse.
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