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(57) ABSTRACT

A scan lens and an interferometric measuring device using
the scan lens are disclosed. The scan lens includes a lens set,
a beam splitter, and a reflector disposed between the lens set
and the beam splitter. During application the applied light
beam passes through the lens set of the interferometric
measuring device to fall upon the beam splitter where the
light beam that passes through the beam splitter is defined as
a first light beam and the light beam that is reflected by the
beam splitter is defined as a second light beam. The first light
beam is projected onto the test object. The second light beam
is projected onto the reflector. The second light beam
reflected by the reflector and the first light beam reflected or
scattered by the test object will interfere with each other to
form interference patterns for measuring the test object.

6 Claims, 14 Drawing Sheets

23




U.S. Patent Sep. 13, 2016 Sheet 1 of 14 US 9,441,945 B2

|

16 el

FIG.1
(PRIOR ART)



U.S. Patent Sep. 13, 2016 Sheet 2 of 14 US 9,441,945 B2

P A

23

\") Y J——
¥ ¥ —25




U.S. Patent Sep. 13, 2016 Sheet 3 of 14 US 9,441,945 B2

S A A
[ ——




U.S. Patent Sep. 13, 2016 Sheet 4 of 14 US

9,441,945 B2

21

30
I
\ 371 /
\
\ 37
|
¥ '
291
373\
\
N 35
293 B //
s ¥n
\ /
AN
\\ //
Fat ST ~—22




U.S. Patent Sep. 13, 2016

Sheet 5 of 14 US 9,441,945 B2

— 1}
\ 371 /
|
\ 37
] i = .
\ I\ /
\\ !\ //
1y RA K235 —33
373 \\\ /// \\\ /}‘
N\ \
[ \ \vi | 250
X 7
\ / \
I N ¥ 231
N/ 253
1 o ;/
s — ._._’3,\/22




U.S. Patent Sep. 13, 2016

Sheet 6 of 14 US 9,441,945 B2

1

49
N L 7
l T ) T
\ /
\\ /I \\ !/
1y RA k2 Y1
\ / \ /
473 (N v
\ / \ /
\‘ / \ 1/
vt ot
—  —  — 25
\\ /I,
\Y] W/
nY  yn
/
/
\\ /I
L’ _____________ Ao ——— {___,/22




U.S. Patent Sep. 13, 2016 Sheet 7 of 14 US 9,441,945 B2

— 4l

4’\/1 49

291} \ VN

29—

-______“sé _______ 17— Y
293 \ /




U.S. Patent Sep. 13, 2016

Sheet 8§ of 14

US 9,441,945 B2

3tk
\T .
N 7
| . . .
\\\ // \\ //
1y DA RNI2 YT
473\ / N/
\ / \ /
A\ \ '/
| v Vi } 250
\ 7
AR
Il \\*; \*/, I]_ 251
N/ 253
/
i \‘J/ I/ 22
P T




U.S. Patent Sep. 13, 2016 Sheet 9 of 14 US 9,441,945 B2

FIG.5A



U.S. Patent Sep. 13, 2016 Sheet 10 of 14 US 9,441,945 B2

4 / \\‘ \\-/22
:// AL ///If L

i
\

FIG.5B



U.S. Patent Sep. 13, 2016 Sheet 11 of 14 US 9,441,945 B2

L/
/]
/]
/]
I
-:7"*\/\ e
/‘-—’ \\\\ \\\ ~~~~~~ R
\ S22
//'// v/ LS
/ /l //
2 VA -~
~— Z,—//
/]
L/
/]
/]
/]

FIG.5C



U.S. Patent Sep. 13, 2016 Sheet 12 of 14 US 9,441,945 B2

50
/’\_/51
| i
v v
.' !
| |
***** <-——17 {
53\/‘\ 3 E /’\/55
| |
| I
| |
------ SIS I D ————
| ,I
| !
:::::::::::;::}\/57
|
| |
v v
{ |
| ]
| i
| |
| |
| |
20—
(30) - |
(40)

\\ 7
e
I‘N\L'Z;,{ \N\IZ},,’ I

\/ i

250
FIG.6 261 Iy ym \/353 2
\ /

P




U.S. Patent Sep. 13, 2016 Sheet 13 of 14 US 9,441,945 B2

53\/"\

—~_20
|| - (30)
(40) 7
\\ //
e ¥ X
AvAYS
\ /
Iy ¢T -
=/ FIG.7

—~13




U.S. Patent Sep. 13, 2016 Sheet 14 of 14 US 9,441,945 B2

—_— /"\/51

A~-35
53—

71\

(30)
(40)

N2/ 1201
AN
Y X \K\ // \\ /yl
[ ——
\ /
Iy
3 /yIl \/22
= 173

FIG.8



US 9,441,945 B2

1

SCAN LENS, INTERFEROMETRIC
MEASURING DEVICE USING SAME

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention is relative to a scan lens and more
particularly to an interferometric measurement device with
the scan lens for measuring a test object.

2. Description of the Prior Art

Interferometric measuring device is an instrument that
uses interference patterns formed by a reference beam and
an object beam to establish the contours and depth reflection
or scattering intensity information of the object under test.
Interferometric measuring devices are widely used to scan
electronic circuits, optical masks and human tissues, like the
application of an optical coherence tomography. FIG. 1
illustrates a conventional interferometric measuring device
10, which comprises a coherent light source module 11, a
collimator 12, a beam splitter 13 (for example, beam-
splitting mirror), a lens 14, a reflective mirror 15, and a
spectrometer 16. The coherent light source module 11 is
adapted to generate a coherent light beam I. The collimator
12 is adapted to make the light rays of the coherent light
beam I parallel.

The beam splitter 13 is adapted to split the collimated
coherent light beam 1, thereby generating a reference beam
Ir and an object beam Io, wherein the reference beam Ir is
projected onto the reflective mirror 15, and the object beam
To is focused by the lens 14 onto the test object 17. The
reference beam Ir will be reflected by the reflective mirror 15
to pass through the beam splitter 13 and then to fall upon the
spectrometer 16. The object beam Io will be scattered or
reflected by the test object 17 and then reflected by the beam
splitter 13 onto the spectrometer 16. After falling upon the
spectrometer 16, due to optical path difference, the object
beam Io and the reference beam Ir will form interference
patterns. Thus, the spectrometer 16 can analyze the inter-
ference patterns to estimate the contours and structure of the
test object 17.

However, the aforesaid prior art interferometric measur-
ing device 10 has a long optical path, not conducive to
reduction of the dimension of the interferometric measuring
device 10. Further, the interferometric measuring device 10
can simply uses a coherent light source module 11. If a low
coherence light source is used, it can cause dispersion
problems and an optical path difference between the refer-
ence beam Ir and the object beam lo, leading to measure-
ment errors.

SUMMARY OF THE PRESENT INVENTION

It is, therefore, the main objective of the present invention
to provide a scan lens, which comprises a lens set, a beam
splitter, and a reflector, wherein the reflector is set between
the lens set and the beam splitter. A light beam that passes
through the lens set is projected onto the beam splitter to
split the light beam into a first light beam and a second light
beam. The first light beam that passes through the beam
splitter is projected onto the test object. The second light
beam that is reflected by the beam splitter is projected onto
the reflector. Thus, the first light beam that is reflected or
scattered by the test object and the second light beam that is
reflected by the reflector will interfere with each other at the
beam splitter. By means of the use of the scan lens, the

20

25

30

35

40

45

50

55

60

65

2

optical path during interferometric measurement is short-
ened, facilitating narrowing the size of the interferometric
measuring device.

It is another objective of the present invention to provide
a scan lens, which comprises a lens set, a beam splitter, a
light transmission device and a light shade, wherein the light
transmission device is set between the lens set and the beam
splitter, and the light shade is mounted at the light trans-
mission device. A light beam that passes through the lens set
is projected onto the beam splitter to split the light beam into
a first light beam and a second light beam. The first light
beam that passes through the beam splitter is projected onto
the test object. The second light beam that is reflected by the
beam splitter is projected onto the light transmission device.
A part of the second light beam will pass through the light
transmission device, and then blocked or absorbed by the
light shade. Another part of the second light beam will be
reflected by the light transmission device onto the beam
splitter. Thus, the first light beam that is reflected or scattered
by the test object and the second light beam that is reflected
by the transmission device will interfere with each other at
the beam splitter. By means of the use of the scan lens, the
optical path during interferometric measurement is short-
ened, facilitating narrowing the size of the interferometric
measuring device.

It is still another objective of the present invention to
provide an interferometric measuring device, which com-
prises a light source module, a scan lens and a sensor,
wherein the light source module projects a light beam
through the scan lens onto the test object. The scan lens
splits the light beam into a first light beam and a second light
beam. The first light beam that passes through the beam
splitter is projected onto the test object. The second light
beam that is reflected by the beam splitter is projected onto
the reflector. The first light beam that is reflected or scattered
by the test object and the second light beam that is reflected
by the reflector will interfere with each other at the beam
splitter, enabling the interferometric measuring device to
measure the structure of the test object.

To achieve these and other objectives of the present
invention, the present invention provides a scan lens, com-
prising: a lens set; beam splitter adapted to split a light beam
passing through the lens set into a first light beam and a
second light beam, wherein the first light beam passes
through the beam splitter and the second light beam is
reflected by the beam splitter; and a reflector disposed
between the lens set and the beam splitter and adapted to
receive the second light beam that is reflected by the beam
splitter and to reflect the received the light beam onto the
beam splitter.

The present invention provides another scan lens, com-
prising: a lens set; a beam splitter adapted to split a light
beam passing through the lens set into a first light beam and
a second light beam, wherein the first light beam passes
through the beam splitter and the second light beam is
reflected by the beam splitter; a light transmission device
disposed between the lens set and the beam splitter and
adapted to receive the second light beam that is reflected by
the beam splitter, enabling one part of the second light beam
to be partially reflected by the light transmission device onto
the beam splitter and one other part of the second light beam
to pass through the light transmission device; and a light
shade mounted at the light transmission device and adapted
to shade or absorb the second light beam that passes through
the light transmission device.

The present invention provides an interferometric mea-
suring device, comprising: a light source module adapted to
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generate a light beam; a scan lens adapted to receive the light
beam, the scan lens comprising: a lens set adapted to change
the focus position of the light beam; a beam splitter adapted
to split the light beam into a first light beam and a second
light beam, wherein the first light beam passes through the
beam splitter and falls upon a test object and the second light
beam is reflected by the beam splitter; and a reflector
disposed between the lens set and the beam splitter and
adapted to receive the second light beam that is reflected by
the beam splitter and to reflect the second light beam onto
the beam splitter; and a sensor adapted to receive the first
light beam that is scattered or reflected by the test object and
the second light beam that is reflected by the reflector.

The present invention provides another interferometric
measuring device, comprising: a light source module
adapted to generate a light beam; a scan lens adapted to
receive the light beam, the scan lens comprising: a lens set
adapted to change the focus position of the light beam; a
beam splitter adapted to split the light beam into a first light
beam and a second light beam, wherein the first light beam
passes through the beam splitter and falls upon a test object
and the second light beam is reflected by the beam splitter;
a light transmission device disposed between the lens set and
the beam splitter and adapted to receive the second light
beam that is reflected by the beam splitter, enabling one part
of the second light beam to be partially reflected by the light
transmission device onto the beam splitter and one other part
of the second light beam to pass through the light transmis-
sion device; and a light shade mounted at the light trans-
mission device and adapted to shade or absorb the second
light beam that passes through the light transmission device;
and a sensor adapted to receive the first light beam that is
scattered or reflected by the test object and the second light
beam that is reflected by the reflector.

In one embodiment of the scan lens, further comprises a
light transmission device disposed between the lens set and
the beam splitter and the reflector mounted at the light
transmission device.

In one embodiment of the scan lens, the light transmission
device defines a first surface and a second surface, wherein
the first surface faces toward the lens set, the second surface
faces toward the beam splitter, and the reflector is mounted
at the second surface of the light transmission device.

In one embodiment of the scan lens, further comprises a
connector disposed between the lens set and the beam
splitter, wherein the connector comprises a first connection
unit and a second connection unit, the light transmission
device and the reflector are mounted at the first connection
unit, and the beam splitter is mounted at the second con-
nection unit.

In one embodiment of the scan lens, the light transmission
device defines a first surface and a second surface, wherein
the first surface faces toward the lens set, the second surface
faces toward the beam splitter, and the light shade is
mounted at the first surface of the light transmission device.

In one embodiment of the scan lens, further comprises a
connector disposed between the lens set and the beam
splitter, wherein the connector comprises a first connection
unit and a second connection unit, the light transmission
device and the light shade are mounted at the first connection
unit, and the beam splitter is mounted at the second con-
nection unit.

In one embodiment of the interferometric measuring
device, further comprises at least one scan mirror disposed
between the scan lens and the light source module and
adapted to receive the light beam generated by the light
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source module and to change the falling location or angle of
the first light beam and the second light beam.

In one embodiment of the interferometric measuring
device, further comprises an adjustment device connected to
the scan lens and adapted to adjust the distance between the
scan lens and the test object.

In one embodiment of the interferometric measuring
device, further comprises a polarization beam splitter dis-
posed between the light source module and the scan lens,
and adapted to guide the first light beam that is scattered or
reflected by the test object and the second light beam that is
reflected by the reflector and the beam splitter to the sensor.

In one embodiment of the interferometric measuring
device, further comprises a light transmission device dis-
posed between the lens set and the beam splitter, wherein the
reflector is mounted at the light transmission device.

In one embodiment of the interferometric measuring
device, the light transmission device defines a first surface
and a second surface, the first surface faces toward the lens
set, the second surface faces toward the beam splitter, and
the reflector is mounted at the second surface of the light
transmission device.

In one embodiment of the interferometric measuring
device, further comprises a compensative light transmission
device disposed between the test object and the beam
splitter.

In one embodiment of the interferometric measuring
device, the transmission device defines a first surface and a
second surface, the first surface faces toward the lens set, the
second surface faces toward the beam splitter, and the light
shade is mounted at the first surface of the light transmission
device.

In one embodiment of the interferometric measuring
device, further comprises a compensative light transmission
device disposed between the test object and the beam
splitter.

Other advantages and features of the present invention
will be fully understood by reference to the following
specification in conjunction with the accompanying draw-
ings, in which like reference signs denote like components
of structure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic drawing illustrating the architecture
of an interferometric measuring device according to the
prior art.

FIG. 2 is a schematic drawing illustrating the architecture
of a scan lens in accordance with a first embodiment of the
present invention.

FIG. 3 is a schematic drawing illustrating the architecture
of a scan lens in accordance with a second embodiment of
the present invention.

FIG. 3A illustrates an alternate form of the scan lens in
accordance with the second embodiment of the present
invention.

FIG. 3B is a schematic drawing illustrating an application
status of the scan lens in accordance with the second
embodiment of the present invention.

FIG. 4 is a schematic drawing illustrating the architecture
of a scan lens in accordance with a third embodiment of the
present invention.

FIG. 4A illustrates an alternate form of the scan lens in
accordance with the third embodiment of the present inven-
tion.
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FIG. 4B is a schematic drawing illustrating an application
status of the scan lens in accordance with the third embodi-
ment of the present invention.

FIGS. 5A-5C illustrate examples of the reflector and light
shade of the scan lens in accordance with the present
invention.

FIG. 6 is a schematic drawing illustrating the architecture
of an interferometric measuring device in accordance with a
first embodiment of the present invention.

FIG. 7 is a schematic drawing illustrating the architecture
of an interferometric measuring device in accordance with a
second embodiment of the present invention.

FIG. 8 is a schematic drawing illustrating the architecture
of an interferometric measuring device in accordance with a
third embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Please refer to FIG. 2, a scan lens in accordance with a
first embodiment of the present invention is shown. As
illustrated, the scan lens 20 comprises a lens set 21, a
reflector 23, and a beam splitter 25, wherein the reflector 23
is set between the lens set 21 and the beam splitter 25.

During application, the applied light beam I passes
through the lens set 21 where the lens set 21 changes the
focus position of the light beam 1. After passed through the
lens set 21, the light beam I falls upon the beam splitter 25
for splitting. At this time, a part of the light beam I passes
through the beam splitter 25, and another part of the light
beam I is reflected by the beam splitter 25. In one embodi-
ment, the part of the light beam I that passes through the
beam splitter 25 is defined as a first light beam I1, and the
part of the light beam I that reflected by the beam splitter 25
is defined as a second light beam 12.

The reflector 23 is disposed between the lens set 21 and
the beam splitter 25. Thus, when the light beam I is being
projected onto the beam splitter 25, a part of the light beam
I will be blocked by the reflector 23 from falling upon the
beam splitter 25.

In one embodiment, the first light beam I1, after passed
through the beam splitter 25, can be projected onto a test
object 22 that can scatter and/or reflect the first light beam
I1, causing the first light beam I1 to fall upon and pass
through the beam splitter 25.

After reflected by the beam splitter 25, the second light
beam 12 is projected onto the reflector 23, which then
reflects the falling second light beam 12 onto the beam
splitter 25. The beam splitter 25 will further reflect the
second light beam 12 delivered by the reflector 23. The
second light beam 12 reflected by the beam splitter 25 will
interfere with the first light beam I1 that is scattered and/or
reflected by the test object 22.

Referring to FIG. 3, a scan lens in accordance with a
second embodiment of the present invention is shown. As
illustrated, the scan lens 30 comprises a lens set 21, a light
transmission device 37, a reflector 33, and a beam splitter
25, wherein the light transmission device 37 is set between
the lens set 21 and the beam splitter 25, and the reflector 33
is located on the light transmission device 37.

In this embodiment, the reflector 33 can be a thin film, for
example, metal thin film selected from the group of alumi-
num, silver, aluminum-silver alloys and gold, and covered
on the surface of the light transmission device 37. In one
embodiment, the light transmission device 37 defines a first
surface 371 and a second surface 373. The first surface 371
faces toward the lens set 21. The second surface 373 faces
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toward the beam splitter 25. The reflector 33 is mounted at
the second surface 373 of the light transmission device 37.

The reflector 33 is disposed between the lens set 21 and
the beam splitter 25. When the applied light beam I is being
projected onto the beam splitter 25, a part of the light beam
1 will be blocked by the reflector 33 from being projected
onto the beam splitter 25.

In this embodiment, the first light beam I1, after passed
through the beam splitter 25, is projected onto a test object
22, which will then scatter and/or reflect the first light beam
11, enabling the first light beam I1 to fall upon and pass
through the beam splitter 25.

The second light beam 12, after having been reflected by
the beam splitter 25, will fall upon the reflector 33 that will
further reflect the second light beam 12 onto the beam splitter
25. The second light beam 12 reflected by the reflector 33
onto the beam splitter 25 will interfere with the first light
beam I1 that is scattered and/or reflected by the test object
22.

In one embodiment, referring to FIG. 3A, the scan lens 30
comprises a connector 29 disposed between the lens set 21
and the beam splitter 25. In one example of the present
invention, the connector 29 comprises a first connection unit
291 and a second connection unit 293. Further, the first
connection unit 291 and the second connection unit 293 are
interlockable. The reflector 33 and the light transmission
device 37 are mounted at the first connection unit 291. The
beam splitter 25 is mounted at the second connection unit
293. In actual application, the user can detach the second
connection unit 293 and the beam splitter 25 from the first
connection unit 291, and then install a beam splitter 25 of a
different splitting ratio as a substitute for measuring a
different test object 22.

In one embodiment, referring to FIG. 3B, the applied light
beam I will be split at the surface 251 of the beam splitter
250 that is in contact with the atmosphere. At this time, the
part of the light beam I that passes through the surface 251
of the beam splitter 250 is defined as a first light beam I1,
and the part of the light beam I that reflected by the surface
251 of the beam splitter 250 is defined as a second light
beam 12. In order to compensate the light path of the first
light beam I1, a compensative light transmission device 253
is set between the test object 22 and the beam splitter 25. The
compensative light transmission device 253 can be covered
on the test object 22. Further, the compensative light trans-
mission device 253 and the beam splitter 250 have the same
light path and/or thickness, so that the first light beam I1 and
the second light beam 12 can have a similar light path.

Referring to FIG. 4, a scan lens in accordance with a third
embodiment of the present invention is shown. As illus-
trated, the scan lens 40 comprises a lens set 21, a light
transmission device 47, a light shade 49, and a beam splitter
25, wherein the light transmission device 47 is set between
the lens set 21 and the beam splitter 25, and the light shade
49 is located on the light transmission device 47.

The light transmission device 47 comprises a first surface
471 and a second surface 473, wherein the first surface 471
faces toward the lens set 21, and the second surface 473
faces toward the beam splitter 25. The light shade 49 is
arranged on the first surface 471 of the light transmission
device 47.

In actual application, the applied light beam I passes
through the lens set 21 and the light transmission device 47
to fall upon the beam splitter 25. Because the light shade 49
is disposed between the lens set 21 and the beam splitter 25,
the light shade 47 will block a part of the light beam I when
the light beam I is being projected onto the beam splitter 25.
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In one embodiment, the first light beam I1 that passed
through the beam splitter 25 can be projected onto a test
object 22, which will scatter and/or reflect the first light
beam 11, causing the first light beam I1 to fall upon and to
pass through the beam splitter 25.

Due to different transmittance between the light transmis-
sion device 47 and the neighbor medium, when a light
source is projected onto the light transmission device 47, a
part of the light source will pass through the light transmis-
sion device 47, and another part of the light source will be
reflected by the light transmission device 47. When the
second light beam 12 is reflected by the beam splitter 25 onto
the second surface 473 of the light transmission device 47,
a part of the second light beam 12 will enter the light
transmission device 47, and another part of the second light
beam 12 will be reflected by the second surface 473 of the
light transmission device 47.

The part of the second light beam 12 that entered the light
transmission device 47 will be blocked or absorbed by the
light shade 49. The part of the second light beam 12 that is
reflected by the second surface 473 of the light transmission
device 47 will be projected onto the beam splitter 25. The
second light beam 12 that is reflected by the second surface
473 of the light transmission device 47 will interfere with the
first light beam I1 that is scattered and/or reflected by the test
object 22.

Further, in this embodiment, a thin film can be covered on
the second surface 473 of the light transmission device 47 to
regulate the ratio of the second light beam 12 between the
part that passes through the second surface 473 into the light
transmission device 47 and the part that is reflected by the
second surface 473 of the light transmission device 47.

In an alternate form of this embodiment, as shown in FIG.
4A, the scan lens 40 further comprises a connector 29
disposed between the lens set 21 and the beam splitter 25. In
one example of the present invention, the connector 29
comprises a first connection unit 291 and a second connec-
tion unit 293. The first connection unit 291 and the second
connection unit 293 are interlockable. Further, the light
transmission device 47 and the light shade 49 are arranged
on the first connection unit 291. The beam splitter 25 is
mounted at the second connection unit 293. In actual appli-
cation, the user can detach the second connection unit 293
and the beam splitter 25 from the first connection unit 291,
and then install a beam splitter 25 of a different splitting ratio
as a substitute for measuring a different test object 22.

Referring to FIG. 4B, the applied light beam I will be split
at the surface 251 of the beam splitter 250 that is in contact
with the atmosphere. At this time, the part of the light beam
1 that passes through the surface 251 of the beam splitter 250
is defined as a first light beam 11, and the part of the light
beam I that reflected by the surface 251 of the beam splitter
250 is defined as a second light beam 12. In order to
compensate the light path of the first light beam I1, a
compensative light transmission device 253 is set between
the test object 22 and the beam splitter 25. The compensative
light transmission device 253 can be covered on the test
object 22. Further, the compensative light transmission
device 253 and the beam splitter 250 have the same light
path and/or thickness, so that the first light beam I1 and the
second light beam 12 can have a similar light path.

The reflector 23/33 of the aforesaid scan lens 20/30 can be
shaped like a strip, cross, circle or polygon, or made in any
of a variety of other geometric shapes, as shown in FIGS.
5A, 5B and 5C, and arranged to shade a part of the light
beam [ and to reflect the second light beam 12. Further, the
light shade 49 of the scan lens 40 can also be shaped like a
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strip, cross, circle or polygon, or made in any of a variety of
other geometric shapes, as shown in FIGS. 5A, 5B and 5C,
and arranged to shade and/or absorb a part of the light beam
I and the second light beam 12.

Referring to FIG. 6, an interferometric measuring device
in accordance with a first embodiment of the present inven-
tion is shown. As illustrated, the interferometric measuring
device 50 is adapted to measure a test object 22, and
comprises a light source module 51, a scan lens 20/30/40
and a sensor 53.

The light source module 51 is adapted to generate a light
beam I and to project the generated light beam I onto the
scan lens 20/30/40. The structure of the scan lens 20/30/40
can be configured subject to either of FIGS. 2-4. The light
beam I can pass through the lens set 21 that adjusts and
changes the focus position of the light beam 1. After passed
through the lens set 21, the light beam I will be projected
onto the beam splitter 25. When the light beam I passes
through the lens set 21 toward the beam splitter 25, a part of
the light beam I will be blocked by the reflector 23/33 or the
light shade 49, and the part of the light beam I that is not
blocked by the reflector 23/33 or the light shade 49 will fall
upon the beam splitter 25.

When the light beam 1 falls upon the beam splitter 25, a
part of the light beam I will pass through the beam splitter
25 to form a first light beam I1, and another part of the light
beam I will be reflected by the beam splitter 25 to form a
second light beam I2. The first light beam I1 will be
projected onto the test object 22. The second light beam 12
will be projected onto the reflector 23/33 or the light
transmission device 47 between the lens set 21 and the beam
splitter 25.

The test object 22 will reflect or scatter the first light beam
11, causing a reflected or scattered part of the first light beam
11 to fall upon the beam splitter 25 and to pass through the
beam splitter 25. The reflector 23/33 or the light transmis-
sion device 47 will reflect the second light beam 12. The
reflected second light beam 12 will be projected onto the
beam splitter 25, and then reflected by the beam splitter 25.

The first light beam I1 that is reflected or scattered by the
test object 22 and the second light beam 12 that is reflected
by the reflector 23/33 or the light transmission device 47 will
be guided to the sensor 53. In this embodiment, the first light
beam I1 that is reflected or scattered by the test object 22 is
same as the object beam o in the prior art design (see FIG.
1), and the second light beam 12 that is reflected by the
reflector 23/33 or the light transmission device 47 is the
reference beam Ir. The first light beam I1 reflected or
scattered by the test object 22 and the second light beam 12
reflected by the reflector 23/33 or the light transmission
device 47 will interfere with each other due to a light path
difference, thereby forming interference patterns. The sensor
53 receives the first light beam I1 reflected or scattered by
the test object 22 and the second light beam 12 reflected by
the reflector 23/33 or the light transmission device 47, and
analyzes the interference patterns to estimate the contour
and structure of the test object 22.

In one embodiment, the light beam I will be split at the
surface 251 of the beam splitter 250 that is in contact with
the atmosphere. At this time, the part of the light beam I that
passes through the surface 251 of the beam splitter 250 is
defined as a first light beam 11, and the part of the light beam
1 that reflected by the surface 251 of the beam splitter 250
is defined as a second light beam 12. In order to compensate
the light path of the first light beam I1, a compensative light
transmission device 253 is set between the test object 22 and
the beam splitter 25. The compensative light transmission
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device 253 can be covered on the test object 22. Further, the
compensative light transmission device 253 and the beam
splitter 250 have the same light path and/or thickness, so that
the first light beam I1 and the second light beam 12 can have
a similar light path.

In one embodiment, a polarization beam splitter 55 and a
wave plate 57 are arranged between the light source module
51 and scan lens 20/30/40 and the sensor 53, wherein the
light beam I generated by the light source module 51 will
pass through the polarization beam splitter 55 and the wave
plate 57 and then fall upon the scan lens 20/30/40, and the
first light beam 11 reflected or scattered by the test object 22
and the second light beam 12 reflected by the reflector 23/33
or the light transmission device 47 will be projected onto the
polarization beam splitter 55 and the wave plate 57, and then
guided by the polarization beam splitter 55 to the sensor 53.

Alternatively, the polarization beam splitter 55 can be a
regular beam splitter, and thus, the wave plate 57 can be
eliminated. The light beam 1 generated by the light source
module 51 will pass through the beam splitter and fall upon
the scan lens 20/30/40. The first light beam I1 reflected or
scattered by the test object 22 and the second light beam 12
reflected by the reflector 23/33 or the light transmission
device 47 will be projected onto the beam splitter 55, and
then guided by the beam splitter 55 to the sensor 53.

Referring to FIG. 7, an interferometric measuring device
in accordance with a second embodiment of the present
invention is shown. As illustrated, the interferometric mea-
suring device 60 is adapted to measure a test object 22, and
comprises a light source module 51, a scan lens 20/30/40, at
least one scan mirror 61/63 and a sensor 53.

The scan mirror 61/63 is disposed between light source
module 51 and the scan lens 20/30/40. The light beam I
generated by the light source module 51 will be projected
onto the scan mirror 61/63. Through the scan mirror 61/63,
the projecting angle and location of the light beam I at the
scan lens 20/30/40 and/or the test object 22 are changed, and
all locations at the test object 22 are scanned.

In one embodiment, the at least one scan mirror includes
a first scan mirror 61 and a second scan mirror 63, wherein
the first scan mirror 61 causes the light beam I to scan in a
first direction X, and the second scan mirror 63 causes the
light beam I to scan in a second direction Y. By means of the
use of the first scan mirror 61 and the second scan mirror 63,
the light beam I can perform two-dimensional scanning on
the test object 22 to get two-dimensional images of the
surface of the test object 22. In actual application, the
number of the at least one scan mirror can be 1, for example,
only the first scan mirror 61 or the second scan mirror 63 is
installed.

Further, in this embodiment, a polarization beam splitter
55 and/or a wave plate 57 can be disposed between the light
source module 51 and the at least one scan mirror 61/63,
wherein the light beam I generated by the light source
module 51 will pass through the polarization beam splitter
55 and/or the wave plate 57 and then fall upon the at least
one scan mirror 61/63, and the first light beam I1 reflected
or scattered by the test object 22 and the second light beam
12 reflected by the reflector 23/33 or the light transmission
device 47 will be projected onto the polarization beam
splitter 55 and/or the wave plate 57, and then guided by the
polarization beam splitter 55 and/or the wave plate 57 to the
sensor 53.

Alternatively, the polarization beam splitter 55 can be a
regular beam splitter, and thus, the wave plate 57 can be
eliminated. The light beam 1 generated by the light source
module 51 will pass through the beam splitter and fall upon
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the scan mirror 61/63. The first light beam I1 reflected or
scattered by the test object 22 and the second light beam 12
reflected by the reflector 23/33 or the light transmission
device 47 will be projected onto the beam splitter 55, and
then guided by the beam splitter 55 to the sensor 53.

Referring to FIG. 8, an interferometric measuring device
in accordance with a third embodiment of the present
invention is shown. As illustrated, the interferometric mea-
suring device 70 is adapted to measure a test object 22, and
comprises a light source module 51, a scan lens 20/30/40, an
adjustment device 71 and a sensor 53.

The adjustment device 71 is connected to the scan lens
20/30/40, and adapted to adjust the distance between the
scan lens 20/30/40 and the test object 22. Normally, when
measuring the test object 22, the second light beam 12 will
be focused on the surface of the test object 22 for measuring
the structure of the surface of the test object 22. In this
embodiment, the adjustment device 71 can be adjusted to
carry the scan lens 20/30/40 along a third direction Z,
enabling the focus of the second light beam 12 to fall on the
surface or deep inside of the test object 22 for measuring the
surface and internal structure of the test object 22.

In one embodiment, the interferometric measuring device
70 further comprises a movable platform 73, wherein the test
object 22 is mounted at the movable platform 73 and
movable with the movable platform 73 in the first direction
X and the second direction Y to get 3-dimensional images of
the test object 22.

Although particular embodiments of the invention have
been described in detail for purposes of illustration, various
modifications and enhancements may be made without
departing from the spirit and scope of the invention. Accord-
ingly, the invention is not to be limited except as by the
appended claims.

What is claimed is:

1. A scan lens, comprising:

a lens set;

a beam splitter adapted to split a light beam passing
through said lens set into a first light beam and a second
light beam, wherein said first light beam passes through
said beam splitter and said second light beam is
reflected by said beam splitter;

a light transmission device disposed between said lens set
and said beam splitter and adapted to receive said
second light beam that is reflected by said beam splitter,
enabling one part of said second light beam to be
partially reflected by said light transmission device
onto said beam splitter and one other part of said
second light beam to pass through said light transmis-
sion device; wherein said light transmission device
defines a first surface and a second surface, said first
surface faces toward said lens set, said second surface
faces toward said beam splitter;

a light shade fixedly mounted at said light transmission
device and adapted to shade or absorb said second light
beam that passes through said light transmission
device, wherein said light shade is mounted on said first
surface of said light transmission device; and

a connector disposed between said lens set and said beam
splitter, wherein said connector comprises a first con-
nection unit and a second connection unit interlockable
with each other, and each detachable from the other;
said light transmission device and said light shade
mounted at said first connection unit, and said beam
splitter mounted at said second connection unit; said
beam splitter detachable from said second connection
unit.
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2. An interferometric measuring device, comprising:

a light source module adapted to generate a light beam;

a scan lens adapted to receive said light beam, said scan
lens comprising:

a lens set adapted to change the focus position of said
light beam;

a beam splitter adapted to split said light beam into a
first light beam and a second light beam, wherein
said first light beam passes through said beam splitter
and falls upon a test object and said second light
beam is reflected by said beam splitter;

a light transmission device disposed between said lens
set and said beam splitter and adapted to receive said
second light beam that is reflected by said beam
splitter, enabling one part of said second light beam
to be partially reflected by said light transmission
device onto said beam splitter and one other part of
said second light beam to pass through said light
transmission device; and

a light shade fixedly mounted at said light transmission
device and adapted to shade or absorb said second
light beam that passes through said light transmis-
sion device; wherein said light transmission device
defines a first surface and a second surface, said first
surface faces toward said lens set, said second sur-
face faces toward said beam splitter, and said light
shade is mounted on said first surface of said light
transmission device; and
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a sensor adapted to receive said first light beam that is
scattered or reflected by said test object and said second
light beam that is reflected by said light transmission
device.

3. The interferometric measuring device as claimed in
claim 2, further comprising at least one rotatable scan mirror
disposed between said scan lens and said light source
module and adapted to receive the light beam generated by
said light source module and to change the falling location
or angle of said first light beam and said second light beam.

4. The interferometric measuring device as claimed in
claim 2, further comprising an adjustment device connected
to said scan lens and adapted to adjust the distance between
said scan lens and said test object.

5. The interferometric measuring device as claimed in
claim 2, further comprising a polarization beam splitter
disposed between said light source module and said scan
lens, and adapted to guide said first light beam that is
scattered or reflected by said test object and said second light
beam that is reflected by said light transmission device and
said beam splitter to said sensor.

6. The interferometric measuring device as claimed in
claim 2, further comprising a compensative light transmis-
sion device disposed between said test object and said beam
splitter.



