(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | [I

) IO O T O OO

International Bureau

(43) International Publication Date
8 January 2009 (08.01.2009)

(10) International Publication Number

WO 2009/005222 Al

(51) International Patent Classification:

HOIL 21/66 (2006.01)
(21) International Application Number:
PCT/KR2008/003100
(22) International Filing Date: 3 June 2008 (03.06.2008)
(25) Filing Language: Korean
(26) Publication Language: English

(30) Priority Data:
10-2007-0065709 29 June 2007 (29.06.2007) KR

(71) Applicant (for all designated States except US): IN-
TEKPLUS CO., LTD [KR/KR]; 537, Yongsan-dong,
Yuseong-gu, Daejeon 305-500 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): LIM, Ssang-gun
[KR/KR]; 107-402, Gangbyeon APT., Mannyun-dong,
Seo-gu, Daejeon 302-741 (KR). LEE, Sang-yun [KR/KR];
104-802, Sejong APT., Jeonmin-dong, Yuseong-gu, Dae-
jeon 305-728 (KR). SON, Dong-Kyu [KR/KR]; 402,
Wonyoung Villa, 30, Mannyeon-dong, Seo-gu, Daejeon
302-150 (KR). JANG, Sung-Min [KR/KR]; 51-27, Doma
1-dong, Seo-gu, Daejeon 302-161 (KR). AN, Ju-Hun
[KR/KR]; 224-15, Maebong-ri, Hyeondo-myeon, Cheong-
won-gun, Chungbuk 363-822 (KR).

(74) Agent: CENTRAL INTERNATIONAL PATENT
FIRM; 813 Cheongsa officetel, 915 Dunsan-dong,
Seo-gu, Daejeon 302-120 (KR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[Continued on next page]

[Fig. 1]

97005222 A1 IV DO 0 0 O A

(54) Title: VISION INSPECTION SYSTEM FOR SEMICONDUCTOR DEVICES

(57) Abstract: A vision inspection system for semiconductor devices includes a pair of loaders, respectively, each loader being

& constructed to allow a plurality of magazines, on each of which a tray having a plurality of semiconductor devices received therein
& is loaded, to be staked therein, the magazines being movable upward or downward, a pair of indexers disposed at the rear of the

respective loaders for transferring trays to a sorting region and a vision inspection region, a vision inspection unit, a transfer picker
for picking up and transferring semiconductor devices to be visually inspected, and a sorting unit for sorting the visually inspected
semiconductor devices. Each magazine includes a magazine body, and a tray alignment unit disposed at one side of the magazine
body, for aligning the tray loaded on the magazine body depending upon the size of the tray.
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Description
VISION INSPECTION SYSTEM FOR SEMICONDUCTOR

DEVICES
Technical Field

The present invention relates to a vision inspection system for semiconductor
devices, and, more particularly, to a vision inspection system for semiconductor
devices that is capable of easily achieving the alignment of a semiconductor tray on a

magazine, on which the tray is loaded.

Background Art

Semiconductor devices, including memory modules, are manufactured through a
series of processes and are subjected to precise inspection before shipping. Not only
the internal defectiveness of the semiconductor device packages but also microscopic
defects on the external appearances of the semiconductor devices have a fatal influence
on the performance of the semiconductor devices. For this reason, the precise
inspection includes various kinds of inspection, such as inspection of the external ap-
pearances of the semiconductor devices using vision cameras, as well as inspection of
electric operations of the semiconductor devices.

Generally, external defects of semiconductor devices, especially defects of ball grid
arrays (BGA) and leads, may occur during the assembly of the semiconductor devices
to a printed circuit board (PCB). Consequently, the inspection of the leads or the balls
is very important.

An example of a system for inspecting the external appearances of semiconductor
devices is disclosed in Korean Patent Registration No. 0663385 entitled "Vision
inspection system for semiconductor devices," which has been filed and registered in
the name of the applicant of the present application.

However, the vision inspection system for semiconductor devices disclosed in
Korean Patent Registration No. 0663385 has problems in that a loading region where
trays having semiconductor devices to be visually inspected received therein are
stacked, a sorting region where the semiconductor devices are sorted into defective
semiconductor devices and good-quality semiconductor devices according to results of
the vision inspection, and a recycling region where empty trays are transferred to a
buffer region occupy the front part or the rear part of a system body of the vision
inspection system, i.e., work spaces, whereby the efficient use of the installation space
is not expected.

Also, it is required to additionally provide an empty tray stacking region where

empty trays, which will be supplied to the trays to receive the semiconductor devices
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sorted into good-quality semiconductor devices or defective semiconductor devices,
among the visually inspected semiconductor devices, are stacked. As a result, it is
difficult to reduce the size of equipment.

A technology to solve the above-described problems is disclosed in Korean Patent
Application No. 2007-0031866 entitled "Vision inspection system for semiconductor
devices," which has been filed in the name of the applicant of the present application.

According to the disclosure of Korean Patent Application No. 2007-0031866, a tray
to be visually inspected and an unloading tray to receive semiconductor devices sorted
as good-quality products according to the results of the vision inspection are simul-
taneously received in one loader, and semiconductor devices sorted as good-quality
products are supplied to a tray stacked in the same loader or a tray stacked in the other
loader. This structure needs no unloaders, and therefore, the reduction in size of
equipment is achieved.

In the conventional vision inspection system with the above-stated construction,
magazines, on each of which a tray is loaded, are stacked in each loader. In con-
ventional vision inspection system, however, it is required to adjust an alignment bar
depending upon the size of the tray and fix the tray on each magazine using bolts.

For this reason, it is required to manually loosen and retighten the bolts whenever
loading trays of various sizes, which is very troublesome.

That is, it is required to loosen the bolts, manually move the alignment bar from side
to side, such that the alignment bar is located at a desired position, depending upon the
size of the tray, and fix the tray on each magazine using the bolts, whenever the size of
the tray is changed. As a result, the adjustment process is complicated and

troublesome. Furthermore, much time is needed to perform the adjustment process.
Disclosure of Invention

Technical Problem

Therefore, the present invention has been made in view of the above problems, and it
is an object of the present invention to provide a vision inspection system for semi-
conductor devices that is capable of easily achieving the alignment of a tray loaded on
a magazine depending upon the size of the tray through the use of a tray alignment unit
configured to be movable from side to side in a sliding fashion for aligning the tray in
the side-to-side direction by a touch.

It is another object of the present invention to provide a vision inspection system for
semiconductor devices constructed in a structure in which the magazine is configured
to be movable on a corresponding indexer such that the magazine transfers the tray
while the tray is loaded on the magazine and that is capable of performing the

alignment of the tray in the frontward-and-backward direction through the use of an
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auxiliary alignment unit mounted at the indexer.
Technical Solution

In accordance with the present invention, the above and other objects can be ac-
complished by the provision of a vision inspection system for semiconductor devices
including a pair of loaders installed at opposite sides of the front of a system body, re-
spectively, each loader being constructed to allow a plurality of magazines, on each of
which a tray having a plurality of semiconductor devices received therein is loaded, to
be staked therein, the magazines being movable upward or downward, a pair of
indexers disposed at the rear of the respective loaders for transferring trays to a sorting
region and a vision inspection region, a vision inspection unit for photographing semi-
conductor devices, a transfer picker for picking up and transferring semiconductor
devices to be visually inspected, and a sorting unit for sorting the visually inspected
semiconductor devices, wherein each magazine includes a magazine body having
rotary wheels mounted at opposite sides thereof for moving the magazine, the
magazine body being constructed in a structure in which a tray is loaded on the
magazine body, and a tray alignment unit disposed at one side of the magazine body,
such that the tray alignment unit can be moved from side to side in a sliding fashion,
for aligning the tray loaded on the magazine body depending upon the size of the tray.

Preferably, the tray alignment unit includes an alignment bar configured to come into
tight contact with one side of the tray loaded on the magazine body, a latch for
allowing the movement of the alignment bar in one direction while restricting the
movement of the alignment bar in the opposite direction, and alignment bar guides for
guiding the side-to-side movement of the alignment bar.

Preferably, the tray alignment unit further includes a tension member disposed at the
inside of the alignment bar for correcting errors in aligning the tray depending upon the
size of the tray through the use of the alignment bar. Also, the tray alignment unit
further includes a locking member connected to the alignment bar for restricting the
movement of the alignment bar along the latch in one direction.

Preferably, the side-to-side movement of the alignment bar is automatically
controlled based on the operation of a motor.

Preferably, each magazine is constructed to be movable on the corresponding indexer
by the operation of a motor such that the magazine transfers a tray to the sorting region
and the vision inspection region while the tray is loaded on the magazine. Each indexer
includes a pair of left- and right-side guides having guide parts for guiding the
movement of the opposite rotary wheels of the magazine 4 while the rotary wheels of
the magazine are placed on the respective guide parts, the guides having a pre-

determined height, and a magazine moving unit disposed between the guides, such that
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the magazine moving unit is coupled to the rear of the magazine, for moving the
magazine in the frontward-and-backward direction.

Preferably, the magazine moving unit includes a first magazine moving unit and a
second magazine moving unit coupled to the opposite sides of the magazine, re-
spectively, such that the first magazine moving unit and the second magazine moving
unit are alternately operated depending upon the movement distance of the magazine,
whereby the magazine moving unit is operated in a dual mode.

Preferably, each of the first and second magazine moving units includes an auxiliary
alignment unit for aligning the tray loaded on the magazine in the frontward-
and-backward direction. The auxiliary alignment unit includes an alignment bar
configured to be rotated by the operation of a cylinder and an alignment bar moving
member for moving the alignment bar in the frontward-and-backward direction
according to the operation of the motor.

Preferably, the one-side guide is provided at the guide part thereof with a groove, in
which the one-side rotary wheels are engaged, to secure the straight movability of the
magazine during the movement of the magazine in the frontward-and-backward
direction. The groove of the guide part of the one-side guide is formed in the shape of
V, and the one-side rotary wheels of the magazine are inclined outward from the
middle of the bottom planes of the wheels such that the one-side rotary wheels can be
fitted in the V-shaped groove.

Brief Description of the Drawings

The above and other objects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a front perspective view illustrating a vision inspection system for semi-
conductor devices according to the present invention;

FIG. 2 is a rear perspective view of the vision inspection system for semiconductor
devices according to the present invention;

FIG. 3 is a plan view of the vision inspection system for semiconductor devices
according to the present invention;

FIG. 4 is a detailed perspective view illustrating a magazine of FIG. 1;

FIG. 5 is a plan view of FIG. 4;

FIG. 6 is a perspective view illustrating another embodiment of the magazine of FIG.
15

FIG. 7 is a plan view of FIG. 6

FIG. 8 is a front perspective view illustrating an indexer of FIG. 1; and

FIG. 9 is a rear perspective view of the indexer of FIG. 1.
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Best Mode for Carrying Out the Invention

Now, a preferred embodiment of the present invention will be described in detail
with reference to the accompanying drawings.

FIG. 1 is a front perspective view illustrating a vision inspection system for semi-
conductor devices according to the present invention, FIG. 2 is a rear perspective view
of the vision inspection system for semiconductor devices according to the present
invention, and FIG. 3 is a plan view of the vision inspection system for semiconductor
devices according to the present invention.

Referring to FIGS. 1 to 3, the vision inspection system for semiconductor devices
according to the present invention includes a pair of loaders 1, a pair of indexers 2, a
vision inspection unit 3, a transfer picker (not shown), and a sorting unit (not shown).

The loaders 1 are installed at opposite sides of the front of a system body, re-
spectively. In each loader 1 are stacked a plurality of magazines 4,on each of which a
tray having a plurality of semiconductor devices received therein is loaded, such that
the magazines 4 can be moved upward or downward. A technology for moving the
magazines 4 upward or downward in the respective loaders 1 according to the
operation of an elevator is well known in the art to which the present invention
pertains, and therefore, a detailed description thereof will not be given.

The indexers 2 are disposed at the rear of the respective loaders for transferring trays
to a sorting region and a vision inspection region.

The vision inspection unit 3 serves to photograph semiconductor devices, the transfer
picker (not shown) serves to pick up and transfer semiconductor devices to be visually
inspected, and the sorting unit (not shown) serves to sort the visually inspected semi-
conductor devices. The transfer picker (not shown) and the sorting unit (not shown) are
installed at a frame above the vision inspection unit 3, which is obvious to those skilled
in the art to which the present invention pertains. For this reason, the transfer picker
and the sorting unit are omitted from the drawings.

FIG. 4 is a detailed perspective view illustrating one of the magazines 4 shown in
FIG. 1, and FIG. 5 is a plan view of FIG. 4.

The present invention is characterized in that each magazine 4 includes a tray
alignment unit 42 for aligning opposite sides of a tray loaded on the magazine 4
depending upon the size of the tray.

More specifically, as shown in FIGS. 4 and 5, the magazine 4 includes a magazine
body 41 having rotary wheels 411 (411a and 411b) mounted at opposite sides thereof
for moving the magazine 4, the magazine body 41 being constructed in a structure in
which a tray is loaded on the magazine body 41, the magazine body 41 having

alignment points marked thereon, and a tray alignment unit 42 disposed at one side of
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the magazine body 41, such that the tray alignment unit 42 can be moved from side to
side in a sliding fashion, for aligning a tray loaded on the magazine body 41 depending
upon the size of the tray.

The tray alignment unit 42 includes an alignment bar 421 configured to come into
tight contact with one side of the tray loaded on the magazine body 41, a latch 422 for
allowing the movement of the alignment bar 421 in one direction while restricting the
movement of the alignment bar 421 in the opposite direction, and alignment bar guides
423 for guiding the side-to-side movement of the alignment bar 421.

The tray alignment unit 42 may further include a tension member 424 disposed
inside the alignment bar 421 for correcting errors in aligning the tray depending upon
the size of the tray through the use of the alignment bar 421.

FIG. 6 is a perspective view illustrating another embodiment of the magazine of FIG.
1, and FIG. 7 is a plan view of FIG. 6. A detailed description of the same components
as those of FIG. 4 will not be given.

In this embodiment, the magazine is characterized in that the tray alignment unit 42
further includes a locking member425 connected to the alignment bar 421 for re-
stricting the movement of the alignment bar 421 along the latch 422 in one direction.

After the alignment bar 421 is moved along the latch 422 in one direction to align the
tray, the alignment bar 421 may be unintentionally further moved by a worker. For this
reason, the locking member 425 is preferably provided to restrict the movement of the
alignment bar 421.

In the above-described embodiments of the present invention, the alignment bar is
moved in the latch-based structure to align the tray depending upon the size of the tray.
However, the side-to-side movement of the alignment bar may be automatically
controlled based on the operation of a motor.

In the motor-based structure, it is possible to automatically align the tray.
Furthermore, the alignment bar is held by the motor, and therefore, no additional
locking member is needed.

In the present invention, the magazine 4 is constructed to be movable on the cor-
responding indexer 2 by the operation of the motor such that the magazine 4 transfers
the tray loaded thereon to the sorting region (not shown) and the vision inspection
region (not shown). That is, not the magazine but the tray is moved on the cor-
responding indexer in the conventional art, whereas the magazine is moved on the cor-
responding indexer in the present invention.

With the above-described structure, the alignment bar 421 is moved along the latch
422 in one direction according to the alignment points 43 indicated on the magazine
body 41 of the magazine 4 to perform the alignment operation. At this time, the

alignment bar 421 is locked by the locking member 425, whereby the movement of the
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alignment bar 421 is restricted.

Meanwhile, as shown in FIGS. 8 and 9, each indexer 2 includes a pair of left- and
right-side guides 21 (21a and 21b) and a magazine moving unit 22 (22a and 22b).

The guides 21 have guide parts 211 for guiding the movement of the opposite rotary
wheels 411 (411a and 411b) of the magazine 4 while the rotary wheels 411 (411a and
411b) of the magazine 4 are placed on the respective guide parts 211. The guides 21
have a predetermined height.

The magazine moving unit 22 (22a and 22b) is disposed between the left- and right-
side guides 21 (21a and 21b). The magazine moving unit 22 (22a and 22b) is coupled
to the rear of the magazine 4 to move the magazine 4 in the frontward-and-backward
direction.

The magazine moving unit 22 (22a and 22b) includes a first magazine moving unit
22a and a second magazine moving unit 22b coupled to the opposite sides of the
magazine 4, respectively. The first magazine moving unit 22a and the second magazine
moving unit 22b are alternately operated depending upon the movement distance of the
magazine 4. That is, the magazine moving unit 22 (22a and 22b) is operated in a dual
mode.

Each of the first and second magazine moving units 22a and 22b may include an
auxiliary alignment unit 221 for aligning the tray loaded on the magazine 4 in the
frontward-and-backward direction.

The auxiliary alignment unit 221 includes an alignment bar 221a configured to be
rotated by the operation of a cylinder and an alignment bar moving member 221b for
moving the alignment bar 221a in the frontward-and-backward direction according to
the operation of the motor.

Specifically, the cylinder is driven to rotate the alignment bar 221a, which is parallel
to the bottom plane, such that the alignment bar 221a is perpendicular to the bottom
plane, and the alignment bar moving member 221b is driven to move the alignment bar
221a backward, whereby the tray is aligned in the frontward-and-backward direction.

At this time, the movement of the alignment bar moving member 221b may be
accurately controlled by the operation of the motor, whereby it is possible to prevent
the alignment bar 221a from excessively pushing the tray.

Meanwhile, a groove 212 is formed at the guide part 211 of the one-side guide 21,
and the one-side rotary wheels 411a are engaged in the groove 212.

The groove 212 of the guide part 211 is formed in the shape of V. The one-side
rotary wheels 411a of the magazine 4 are inclined outward from the middle of the
bottom planes of the wheels 411a such that the one-side rotary wheels 411a can be
fitted in the V-shaped groove 212. Consequently, the side-to-side movement of the

wheels is prevented, during the movement of the magazine 4 in the frontward-
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and-backward direction, and therefore, the straight movability of the magazine 4 is
secured during the movement of the magazine in the frontward-and-backward
direction.

The other-side rotary wheels 411b are preferably constructed in a structure in which
the bottom planes of the wheels 411b are flat such that the contact area between the
wheels 411b and the corresponding guide part 211 for safe movement.

Hereinafter, the operation of the vision inspection system for semiconductor devices
with the above-stated construction according to the present invention will be described
in detail with reference to FIGS. 1 to 9.

First, the latch 422 is manipulated, depending upon the size of a tray to be received,
to move the alignment bar 421. After the movement of the alignment bar 421 is
completed, the alignment bar 421 is locked by the locking member 425.

In this regard, the coupled state of the alignment bar, which is achieved through the
use of bolts, is released, the alignment position of the alignment bar is adjusted to be
located at a predetermined alignment point, and then the bolt coupling process is
performed, in the conventional art. The above-mentioned processes are manually
carried out, and therefore, the alignment time is long and the alignment procedure is
complicated and troublesome.

According to the present invention, on the other hand, the latch is simply touched
such that the alignment position of the alignment bar is located at a predetermined
alignment point, and then the alignment bar is locked by the locking member. Al-
ternatively, the alignment bar is automatically moved by the operation of the motor.
Consequently, it is possible to easily and conveniently carry out the alignment
procedure within a short time.

Also, the tension member 424 is provided to correct alignment errors. Consequently,
the present invention is advantageous in that the tray alignment is successfully
achieved even when the alignment position of the alignment bar is exactly located at a
desired alignment point according to the size of the tray.

After the side-to-side alignment of the tray using the alignment bar is completed, the
magazine 4 stacked in the loader 1 is moved to the sorting region by the operation of
the first magazine moving unit 22a and to the vision inspection region by the operation
of the second magazine moving unit 22b.

At this time, the frontward-and-backward alignment state of the tray may be released
due to vibration generated during the movement of the magazine 4. In this case, the
frontward-and-backward alignment of the tray is carried out by the auxiliary alignment
unit 221.

In other words, the cylinder is driven to rotate the alignment bar 221a, such that the

alignment bar 221a is perpendicular to the bottom plane, and the alignment bar moving
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member 221b is driven to move the alignment bar 221a backward, whereby the tray is
aligned in the frontward-and-backward direction.

At this time, it is preferred to prevent the tray from being pushed by the alignment
bar 221a through the accurate control based on the operation of the motor, thereby
preventing the damage to the tray or the disposition of semiconductors received in the

tray from being out of order.

Industrial Applicability

As apparent from the above description, the vision inspection system for semi-
conductor devices according to the present invention is constructed in a structure in
which the tray alignment unit is configured to be moved from side to side in a sliding
fashion for aligning the tray in the side-to-side direction, and the tray alignment unit
includes the latch-type alignment bar configured to be moved from side to side by a
touch. Consequently, the present invention has the effect of easily achieving the
alignment of the tray loaded on the magazine depending upon the size of the tray,
thereby simplifying alignment procedure and reducing alignment time, and therefore,
increasing inspection speed.

Also, the vision inspection system for semiconductor devices according to the
present invention is constructed in a structure in which the guide part of one of the
guides for guiding the movement of the magazine on the indexer has the groove
formed in the left and right sectional shape of V, and the one-side rotary wheels of the
magazine are inclined outward from the middle of the bottom planes of the wheels
such that the one-side rotary wheels can be easily moved along the guide part having
the V-shaped groove while the one-side rotary wheels are fitted in the V-shaped
groove of the guide part. Consequently, the present invention has the effect of
achieving the alignment of the magazine by means of the one-side guide part, thereby
securing the straight movability of the magazine during the movement of the magazine
in the frontward-and-backward direction.

Furthermore, the vision inspection system for semiconductor devices according to
the present invention is constructed in a structure in which the magazine is configured
to be moved on the indexer such that the magazine transfers the tray while the tray is
loaded on the magazine, and the indexer is provided with the auxiliary alignment unit
for performing the alignment of the tray in the frontward-and-backward direction. Con-
sequently, the present invention has the effect of achieving the alignment of the tray in
the frontward-and-backward direction, thereby improving the reliability of inspection.

Although the preferred embodiment of the present invention has been disclosed for
illustrative purposes, those skilled in the art will appreciate that various modifications,

additions and substitutions are possible, without departing from the scope and spirit of
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Claims

A vision inspection system for semiconductor devices comprising:

a pair of loaders installed at opposite sides of the front of a system body, re-
spectively, each loader being constructed to allow a plurality of magazines, on
each of which a tray having a plurality of semiconductor devices received therein
is loaded, to be staked therein, the magazines being movable upward or
downward;

a pair of indexers disposed at the rear of the respective loaders for transferring
trays to a sorting region and a vision inspection region;

a vision inspection unit for photographing semiconductor devices;

a transfer picker for picking up and transferring semiconductor devices to be
visually inspected; and

a sorting unit for sorting the visually inspected semiconductor devices, wherein
each magazine includes

a magazine body having rotary wheels mounted at opposite sides thereof for
moving the magazine, the magazine body being constructed in a structure in
which a tray is loaded on the magazine body, and

a tray alignment unit disposed at one side of the magazine body, such that the
tray alignment unit can be moved from side to side in a sliding fashion, for
aligning the tray loaded on the magazine body depending upon the size of the
tray.

The vision inspection system according to claim 1, wherein the tray alignment
unit includes

an alignment bar configured to come into tight contact with one side of the tray
loaded on the magazine body,

a latch for allowing the movement of the alignment bar in one direction while re-
stricting the movement of the alignment bar in the opposite direction, and
alignment bar guides for guiding the side-to-side movement of the alignment bar.
The vision inspection system according to claim 2, wherein the tray alignment
unit further includes a tension member disposed at the inside of the alignment bar
for correcting errors in aligning the tray depending upon the size of the tray
through the use of the alignment bar.

The vision inspection system according to claim 2 or 3, wherein the tray
alignment unit further includes a locking member connected to the alignment bar
for restricting the movement of the alignment bar along the latch in one
direction.

The vision inspection system according to claim 2, wherein the side-to-side

11
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movement of the alignment bar is automatically controlled based on the
operation of a motor.

The vision inspection system according to claim 1, wherein each magazine is
constructed to be movable on the corresponding indexer by the operation of a
motor such that the magazine transfers a tray to the sorting region and the vision
inspection region while the tray is loaded on the magazine.

The vision inspection system according to claim 6, wherein each indexer
includes

a pair of left- and right-side guides having guide parts for guiding the movement
of the opposite rotary wheels of the magazine 4 while the rotary wheels of the
magazine are placed on the respective guide parts, the guides having a pre-
determined height, and

a magazine moving unit disposed between the guides, such that the magazine
moving unit is coupled to the rear of the magazine, for moving the magazine in
the frontward-and-backward direction.

The vision inspection system according to claim 7, wherein the magazine
moving unit includes a first magazine moving unit and a second magazine
moving unit coupled to the opposite sides of the magazine, respectively, such
that the first magazine moving unit and the second magazine moving unit are al-
ternately operated depending upon the movement distance of the magazine,
whereby the magazine moving unit is operated in a dual mode.

The vision inspection system according to claim 8, wherein each of the first and
second magazine moving units includes an auxiliary alignment unit for aligning
the tray loaded on the magazine in the frontward-and-backward direction.

The vision inspection system according to claim 9, wherein the auxiliary
alignment unit includes

an alignment bar configured to be rotated by the operation of a cylinder, and

an alignment bar moving member for moving the alignment bar in the frontward-
and-backward direction according to the operation of the motor.

The vision inspection system according to claim 7, wherein the one-side guide is
provided at the guide part thereof with a groove, in which the one-siderotary
wheels are engaged, to secure the straight movability of the magazine during the
movement of the magazine in the frontward-and-backward direction.

The vision inspection system according to claim 11, wherein the groove of the
guide part of the one-side guide is formed in the shape of V, and the one-side
rotary wheels of the magazine are inclined outward from the middle of the
bottom planes of the wheels such that the one-side rotary wheels can be fitted in

the V-shaped groove.
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[13] The vision inspection system according to claim 11 or 12, wherein the other-side
rotary wheels are constructed in a structure in which the bottom planes of the
wheels are flat such that the contact area between the wheels and the cor-

responding guide part for safe movement.
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[Fig. 1]
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[Fig. 3]
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