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| NSPECTI ON APPARATUS FCR ELECTRONI C COMPCNENT PROCESS| NG
EQU PVENT

CRCSS- REFERENCE TO RELATED APPLI CATI ON

This application clains the benefit of Korean Patent
Application Nos. 10-2022-0087794 filed on July 15, 2022 and
10- 2022- 0091255 filed on July 22, 2022, which are hereby

i ncorporated by reference herein in their entirety.

BACKGROUND

1. Technical Feld

The present invention relates to technology for
inspecting the seating states of individual electronic
conponents |oaded onto a loading elenment in electronic
conponent processing equipnent that processes electronic

conponents whil e individually managi ng t hem

2. Description of the Related Art

Produced el ectronic conponents are shipped after going
through various types of processes such as a test process
and/or a sorting process. In this procedure, electronic
conponent processing equipnent for processing electronic

conponents i s used.
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E ectronic  conponent processi ng equi prent may be
manuf actured in various forns according to the operational
function thereof. A loading elenent onto which electronic
conponents can be l|loaded is used for the operation of
supplying or collecting electronic conponents to or from the
el ectroni ¢ conponent processing equi pnent and the operation of
noving electronic conponents. A loading element may be
manuf actured in various forns depending on the type of
el ectronic conponents, the type of operation for which the
| oading el enent is used, and/or the |iKke.

Wien a | oading el ement is used, electronic conponents can
be noved from one |oading el ement to another |oading el enent,
or a processing operation required for electronic conponents
can be perforned on the electronic conponents in a state of
bei ng | oaded onto the |oading elenent. In sone cases, it nay
be necessary to take out a loading element loaded wth
processed electronic conponents and supply it to other
processi ng equi prent. Accordingly, it is necessary for
el ectronic conponents to be accurately seated on a |oading
elenent in order to appropriately nove the electronic
conponents, appropriately process the electronic conponents,
or prevent defective processing in other processing equiprent
in advance. In contrast, when electronic conponents are
| oaded onto a loading elenent in a defective seating state,

defective work naturally occurs. Therefore, in order to check
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the loading error of electronic conponents, the present
applicant has proposed Korean Patent Application Publication
Nos. 10-2016-0018211 and 10-2017-0093624 (hereinafter referred
to as "prior art 1").

In prior art 1, electronic conponents can be inspected
for loading errors by radiating |aser, photographing the |aser
with a canera, and then analyzing the pattern of the
phot ogr aphed | aser. According to this prior art, it is
essential that the direction in which laser is radiated and
the direction in which the laser is photographed with the
canera are spread at a predeterm ned angle. The reason for
this is that when the direction in which laser is radiated and
the direction in which the laser is photographed with the
canera are parallel to each other, it is difficult to observe
a change in the pattern of |aser. Furt hernore, the accuracy
of an inmage can be guaranteed only when laser is radiated onto
a part to be observed and the canera observes the part, onto
which the laser is radiated, fromthe exact center of a canera
lens. Accordingly, a |aser radiator and the camera need to be
mounted such that the predetermned angle is formed between
the direction in which laser is radiated and the direction in
which the | aser is photographed with the canera. Due to this,
the laser radiator and the canmera are provided to be spaced
apart fromeach other by a considerabl e di stance.

However, when the laser radiator and the canera are
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spaced apart from each other by a considerable distance as in
prior art 1, the space for placing the corresponding
conponents needs to be increased, and thus it becones
difficult to perform design to exclude interference from
structures such as other devices. Accordingly, depending on
the equi pnent, there nay be cases where there is no sufficient
space for placing a |laser radiator and a camera. Furthernore,
this problem makes it difficult to additionally install a
| aser radiator and a camera in equi pment being operated at a
site after individual conponents have al ready been produced in
an optinmally designed state. In order to overcome this
difficulty, the present applicant has proposed a structure in
which a checking camera and a laser radiator are disposed
adj acent to each other and coupled to a picker nodule, as in
Korean Patent Application Publication No. 10-2020-0011352 and
Korean Patent Application No. 10-2020-0031529 (hereinafter
referred to as "prior art 2").

Prior art 2 has brought the freedom to mnimze an
increase in the size of processing equi pnent to be produced or
to add an inspection apparatus w thout changing the structure
of existing processing equipnent. In addition, the inspection
apparatus is designed as a novable structure in which it is
coupled to the picker nodule. Accordingly, it is also
possible to mnimze the constructi on cost because all | oading

elenents that one picker nodule is responsible for can be
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checked for |oading defects.

However, nost processing equipnent is customnade for
custoners, and thus the location of a mounting space nay vary
depending on the equipnent. Accordingly, it is still
difficult for the inspection apparatus according to prior art
2 to be appropriately applied to all types of processing
equi pnrent, especially all types of processing equipnent
already produced and in use. In other words, when the
novenent range of the picker nodule or the positions of other
structures are taken into consideration, there are pieces of
processing equipnent having a structure in which the
I nspection apparatus cannot be coupled to the picker nodul e.

Therefore, the present applicant has proposed the prior
art disclosed in Korean Patent Application Publication No. 10-
2021-0125181 (hereinafter referred to as "prior art 3").

In prior art 3, a reflector is applied such that an
i nspection apparatus can be nounted even in a considerably
narrow space. The reflector reflects the Ilinear |aser
radiated by a laser radiator, to the surfaces of electronic
conponents, and a checking canera photographs the |aser
radi ated onto the surfaces of the el ectronic conponents.

In prior art 3, the laser radiator, the checking canera,
and the reflector maintain a nutually coupled state through
the intervention of a nounting nenber. In this case, the

reflector is fixed to the nounting nenber by being attached by
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an adhesive to a flat close contact surface inclined at a
predetermned angle with respect to a vertical surface.

However, the reflector may not be attached at an accurate
inclination due to the liquid state which an adhesive has for
a while or poor manual work by a worker. This wll be
described in nore detail with reference to the conceptual
reference view of FIG 1.

FIG 1(a) shows a case where a reflector 120 is
appropriately attached to a nounting menber IE at a required
inclination by an adhesi ve B.

Meanwhi | e, when t he liquid adhesi ve B before
solidification flows down after the reflector 120 has been
attached to the flat close contact surface AF of the nounting
menber |E and thus a |ower side becones thick or when the
adhesive B is applied to be thicker on one side by a worker's
mstake, the inclination of the reflector 120 is out of a
required inclination range, as shown in FIG 1(b), which is an
exaggerated draw ng. That is, the reflector 120 is attached
to the close contact surface AF with the inclination of the
cl ose contact surface AF and the inclination of the reflector
120 being different from each other. As a result, referring
to FIG 2, the linear laser LL reflected to the surfaces of
el ectroni c conponents ED seated on a | oading elenent LE is not
radi ated onto the surfaces as shown in FIG 2(a) but is tilted

at a specific angle as shown in FIG 2(b). Accordingly, in
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this case, errors nay occur in inspection.

For reference, FIG 2(b) shows only an exanple, and the
| aser LL may be erroneously radiated in various forns, such as
a form having a different line width or a curved form In
this case, there occurs a case where an appropriately seated
el ectronic conponent is determned to be defectively seated
and thus the reliability of the inspection apparatus is
significantly reduced.

In addition, if a defective seating situation occurs and
processi ng equi pment continues to operate w thout stopping, it
causes danage to the equipnment as well as electronic
conponents. Accordingly, in general, processing equipnent is
set to be tenporarily stopped when it is determined that a
defective seating situation occurs. Therefore, even when
there is no defective seating situation in reality, it is
erroneously determned that there occurs a defective seating
situation and thus the equipnent is frequently stopped, which
lowers the efficiency and processing capacity of the

equi pnent .

SUMVARY

The  present invention has been conceived from

del i berations on ensuring that a reflector is always fixed to

a nmounting bracket at a required inclination.
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According to a first aspect of the present invention,
there is provided an inspection apparatus for electronic
conponent processing equipnent, the inspection apparatus
including: a laser radiator provided to radiate long |inear
laser in one direction onto the top surfaces of electronic
conponents loaded onto a loading elenent; a reflector
configured to reflect the laser, radiated by the |aser
radiator, to the top surfaces of the electronic conponents; a
checking camera configured to photograph the laser reflected
to the top surfaces of the electronic conponents by the
reflector; a nounting bracket provided to nount the reflector;
and a controller configured to analyze the seating states of
the electronic conponents by analyzing an inmage taken by the
checking canera; wherein the nounting bracket has a close
contact portion configured to bring the reflector into close
contact with the flat close contact surface of the nounting
bracket by pressing the reflector toward the flat close
contact surface.

The close contact portion may have an elastic nenber
configured to enable elastic conpression and restoration to
press the reflector toward the cl ose contact surface.

The cl ose contact portion nmay be configured such that the
opposi ng surface thereof facing the close contact surface is
provided as an elastically deformable surface configured to

enable elastic deformation and restoration to press the
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reflector toward the cl ose contact surface.

The nounting bracket nmay have an insertion groove
configured such that a part of the reflector can be inserted
thereinto; wall surfaces defining the insertion groove nay
include: the close contact surface configured such that the
reflector pressed by the close contact portion cones into
close contact therewith; a first opposing surface configured
to face the close contact surface; an alignnment surface
configured such that one side of the reflector cones into
cl ose contact therewith; a second opposing surface configured
to face the alignnent surface; and a support surface
configured to support a bottom end of the reflector; and the
cl ose contact portion nmay include the first opposing surface.

The first opposing surface nmay be rotatably provided such
that when the first opposing surface is rotated to face the
cl ose contact surface, the close contact portion is in a state
of pressing the reflector; and the inspection apparatus may
further include a fixer configured to fix the first opposing
surface so that the close contact portion maintains the state
of pressing the reflector.

At least a part of the insertion groove nay be provided
as an accommodation space in which an excess adhesive can be
acconmmodat ed.

According to a second aspect of the present invention

there is provided an inspection apparatus for electronic
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conponent processing equipnent, the inspection apparatus
including: a laser radiator provided to radiate long |inear
laser in one direction onto the top surfaces of electronic
conponents loaded onto a loading elenment; a reflector
configured to reflect the laser, radiated by the |aser
radiator, to the top surfaces of the electronic conponents; a
checking camera configured to photograph the |aser reflected
to the top surfaces of the electronic conponents by the
reflector; a nounting bracket provided to nount the reflector;
and a controller configured to anal yze seating states of the
el ectronic conponents by analyzing an image taken by the
checking canera; wherein the nounting bracket includes an
alignnent portion configured to align the reflector by
bringing the reflector into close contact with the alignnent
surface of the nounting bracket.

The alignnment portion nmay have an elastic nenber
configured to enable elastic conpression and restoration to
press the reflector toward the alignnent surface.

The alignment portion may be configured such that the
opposing surface thereof facing the alignment surface is
provided as an elastically deformable surface configured to
enable elastic deformation and restoration to press the
reflector toward the alignment surface.

The nounting bracket nmay have an insertion groove

configured such that a part of the reflector can be inserted

10
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thereinto; wall surfaces defining the insertion groove may
include: a close contact surface configured such that the
reflector comes into close contact therewith; a first opposing
surface configured to face the close contact surface; the
alignnent surface configured such that one side of the
reflector pressed by the alignnent portion cones into close
contact therewith; a second opposing surface configured to
face the alignnent surface; and a support surface configured
to support a bottom end of the reflector; and the alignnent
portion may include the second opposi ng surface.

The second opposing surface may be provided to
sel ectively nove forward and backward toward and away fromthe
alignnent surface so that when the second opposing surface
noves forward toward the alignment surface, the alignnent
portion is in a state of pressing the reflector; and the
I nspection apparatus may further include a fixer configured to
fix the second opposing surface so that the alignment portion
mai ntains the state of pressing the reflector.

At least a part of the insertion groove nay be provided
as an accommodation space in which an excess adhesive can be

acconmnodat ed.

BRI EF DESCR PTI ON CF THE DRAW NGS

The above and ot her objects, features, and advantages of

11
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the present invention will be nore clearly understood fromthe
following detailed description taken in conjunction with the
acconpanyi ng drawi ngs, in which:

FI GS. 1 and 2 are reference views illustrating
conventi onal probl ens;

FIG 3 is a schematic side view of an inspection
apparatus according to a first enbodinent of the present
I nventi on;

FIG 4 is a perspective view schenatically showi ng the
main part of FIG 3;

FIG 5 is a schematic sectional view taken along line Il
of FIG 4;

FIG 6 is a reference view in which a reflector is
renoved fromFI G 4;

FIG 7 is a reference view in which elastic nenbers are
excluded fromFI G 4,

FIG 8 shows another exanple of an el astic nmenber applied
to the inspection apparatus of FIG 3;

FIG 9 shows another exanple of a close contact portion
applied to the inspection apparatus of FIG 3;

FIG 10 shows the nmain part of an inspection apparatus
according to a second enbodi nent of the present invention;

FIGS. 11 to 13 are reference views illustrating the main
part of the inspection apparatus of FIG 10; and

FIG 14 shows an inspection apparatus according to

12
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anot her nodification of the present invention.

DETAI LED DESCRI PTI ON

Enbodi nents of the present invention wll be described
below with reference to the acconpanying draw ngs. For
brevity of description, descriptions of known, redundant
and/ or substantially identical configurations will be omtted
or abridged as nuch as possi bl e.

<Fi rst Enbodi nent of |nspection Apparatus>

FIG 3 is a schematic side view of an inspection
apparatus 100 for electronic conponent processing equipnent
(hereinafter referred to as the "inspection apparatus")
according to a first enbodi ment of the present invention, FIG
4 is a perspective view schematically showing the main part A
of FIG 3, FIG 5 is a schenatic sectional view taken along
line I-1 of FIG 4, and FIG 6 is a reference view in which a
reflector 120 is renoved fromFI G 4.

The inspection apparatus 100 according to the first
enbodi nent of the present invention includes a |aser radiator
110, the reflector 120, a checking camera 130, a nounting
bracket 140, and a controller 170.

The laser radiator 110 is provided to radiate a |ong
linear laser LL in the left-right direction on the top

surfaces of electronic conponents ED |oaded onto a | oading

13
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elenent LE. The laser LL has a length that passes through the
top surfaces of all electronic conponents ED in one colum of
the | oadi ng el enent LE

The reflector 120 is |ocated bel ow the | aser radiator 110
and the checking canera 130, and reflects the laser LL
radiated by the laser radiator 110, to the electronic
conponents ED below the checking canera 130 so that the
checking canmera 130 <can photograph all the electronic
conponents ED in one colum onto which the laser LL is
radi at ed. It is nost appropriate for the reflector 120 to
reflect the laser LL so that a photographing center line PC
and the laser LL neet each other on the top surfaces of the
el ectroni ¢ conponents ED

The checking canmera 130 is provided to check the seating
states of the electronic conponents ED | oaded onto the | oading
el ement LE by photographing the laser LL radiated by the |aser
radiator 110. In the present enbodi ment, the checking camera
130 is provided on one side of the laser radiator 110, and is
installed such that the photographing center line PC is
directed vertically downward. The angle of view of the
checking camera 130 is set such that all the electronic
conponents D in one colum of the loading elenent LE can be
phot ogr aphed.

The nmounting bracket 140 is provided to install the |aser

radi ator 110, the reflector 120, and the checking camera 130.

14
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Accordingly, the laser radiator 110, the reflector 120, and
the checking canera 130 are conbined together through the
nounti ng bracket 140 while being spaced apart from each other
at predetermned intervals.

The nounting bracket 140 has a structure in which the
main part A of the lower end thereof has an insertion groove
IG into which at least a part of the lower part of the
reflector 120 can be inserted.

The nounting bracket 140 has a close contact portion 141
and an alignment portion 142.

The close contact portion 141 brings the reflector 120
into close contact with the flat close contact surface AF of
the nounting bracket 140 by pressing the reflector 120 onto
the close contact surface AF. To this end, in the present
enbodi ment, a separate first elastic menber 14la is provided
to elastically press the reflector 120 toward the close
contact surface AF.

The alignnent portion 142 brings the reflector 120 into
close contact with the alignnent surface LF by pressing one
side (the left side in the drawing) of the reflector 120 into
close contact with the alignnent surface LF of the nounting
bracket 140. To this end, in the present enbodinent, a
separate second el astic nenber 142a is provided to elastically
press the reflector 120 toward the alignnent surface LF

The first elastic nenber 14l1a and second el astic nenber

15
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141b descri bed above may be nade of rubber or silicon, which
is a nmaterial that is soft and can be elastically conpressed
and restored.

Referring to FIG 7 in which both the elastic nenbers
141a and 142a are excluded fromFIG 5, wall surfaces defining
the insertion groove |1G include the close contact surface AF
a first opposing surface COFl, the alignment surface LF, a
second opposing surface COF2, and a support surface SF, and
also include a guide surface G- (see FIG 6) over the close
contact surface AF

The cl ose contact surface AF is a flat surface w th which
the surface of the reflector 120 opposite to the reflective
surface of the reflector 120 cones into close contact. The
close contact surface AF has an inclination at which the
reflector 120 can accurately reflect the laser LL to the top
surfaces of the el ectronic conponents ED.

The first opposing surface COF1 is a surface which faces
the cl ose contact surface AF.

The alignment surface LF is a surface with which one side
of the reflector 120 comes into cl ose contact.

The second opposing surface OF2 is a surface which faces
the alignnment surface LF

The support surface SF is a surface which supports the
bottomend of the reflector 120.

The guide surface G- is intended to guide the reflector

16
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120 through appropriate insertion when the reflector 120 is
inserted into the insertion groove |G and is |ocated over the
cl ose contact surface AF.

Continuously referring to FIG 8, the above-described
first elastic nenber 14l1a may be nmade of rubber or silicone in
an integrated form as showmn in FIG 8(a). Aternatively, it
may be contenplated that the first elastic nmenber 14la
constituting part of the close contact portion 141 includes a
pressing plate 14la-1 and springs 141c configured to
elastically support the pressing plate 14la-1 on the first
opposi ng surface OF1, as shown in FIG 8(b).

Alternatively, depending on inplenentation, it nay be
contenplated that a wall including the first opposing surface
CF1 is provided in an elastically deformable and restorable
shape and forns the close contact portion 141, as shown in
FIG 9. In this case, it nmay be contenplated that the wal
including the first opposing surface CGF1 is thinner than a
wal I including the close contact surface AFl so that elastic
def ormati on can appropriately be nade. In this case, it nay
be contenplated that the alignment surface LF and the
al ignnent portion 142 are omtted.

Alternatively, the alignment portion 142 may also have
the same structure as the close contact portion 141 shown in
FIGS. 8 and 9.

The controller 170 controls the operation of the checking

17
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canmera 130. Furthernore, the controller 170 has an analysis
nmeans and also functions as an analyzer that determnes
whet her the electronic conponents ED are | oaded appropriately
by analyzing the pattern of the laser LL based on an inage
acquired through the checking canera 130 or analyzing it
t hr ough anot her anal ysi s techni que.

According to the above enbodinent, a worker who nounts
the reflector 120 inserts the reflector 120 into the insertion
groove IGin an interference fit manner so that the surface
opposite to the reflective surface is directed toward the
cl ose contact surface AF. In this case, as shown in the
conceptual sectional view of FIG 5 the reflector 120
inserted into the insertion groove I1Gis strongly brought into
cl ose contact with the close contact surface AF by a contactor
150 and is pressed onto the alignment surface LF by an aligner
160 so that the position thereof is also aligned.

<Second Enbodi nent of Inspection Apparat us>

FIG 10 shows the main part of an inspection apparatus
100 according to a second enbodi ment of the present invention.

The basic configuration of the inspection apparatus 100
according to the second enbodinent is the sane as that of the
first enbodi nent.

However, as shown in the conceptual reference view of
FIG 11, the present enbodinment is different from the first

enbodiment in that a close contact portion 141 including a

18
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first opposing surface OF1 is rotatably provided. That is,
when the first opposing surface CFl is rotated to face a cl ose
contact surface AF, the close contact portion 141 is in a
state of pressing the reflector 120 toward the close contact
surface AF.

In addition, the present enbodinent is different fromthe
first enbodinment in that a second opposing surface COF2 is
provided to selectively nove forward and backward toward and
anway from an alignment surface LF. That is, the second
opposi ng surface OF2 and a second el astic nenber 142a attached
to the second opposing surface OF2 are provided to sel ectively
nove forward and backward toward and away from the alignnent
surface LF. Accordingly, when the second opposing surface G2
nove forward toward the alignment surface LF, the second
el astic menber 142a fixed to the second opposing surface COF2
iIs in a state of pressing the reflector 120 toward the
al i gnnent surface LF. To this end, it may be contenplated
that, as shown in the reference drawing of FIG 12, rail
grooves RG are fornmed in a wall including the second opposing
surface GF2 and rail protrusions (not shown) are forned on the
cl ose contact surface AF and the first opposing surface CFl so
that the rail grooves RG and rail protrusions are engaged wth
each other, and thus, the second opposing surface OF2 can nove
forward and backward in the left and right directions.

However, in the second enbodi ment, a fixer 180 configured

19
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to fix the first and second opposing surfaces COF1 and GOF2
needs to be additionally provided such that the cl ose contact
portion 141 and the alignment portion 142 are maintained in a
state of pressing the reflector 120.

There may be various exanpl es of the fixer 180.

For exanple, as in FIGS 10 and 13, it may be
contenplated that the fixer 180 has a ring shape that binds
wal I surfaces including the contact surface AF, the alignnent
surface LF, the first opposing surface CFl, and the second
opposi ng surface CF2.

It may be contenplated that the fixer 180 has a square
frame shape or is formed of a material such as an elastic
band.

Meanwhi | e, the second enbodi nent has a structure in which
the pressing novenent of the close contact part 141 and the
alignnent part 142 is acconpanied, and thus the use of a
separ at e adhesi ve may be addi tional ly cont enpl at ed.
Accordingly, a worker perforns assenbly work by applying the
adhesive onto the reflector 120, attaching the reflector 120
onto the close contact surface AF, and then pressing the
reflector 120 wusing the close contact portion 141, the
alignnment portion 142, and the fixer 180. In this case, the
adhesive B is spread to a uniform thickness between the
reflector 120 and the close contact surface AF by the strong

pressing force of the close contact portion 141, and thus the
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reflector 120 may be adhered to the close contact surface AF
while maintaining an appropriate inclination required for the
reflector 120.

Meanwhile, in this case, there may be cases where an
amount of adhesive B larger than a required amount is used
and thus it may be contenplated that an accommobdati on space
(ES) configured such that excess adhesive B can be
accommodat ed therein i s provided.

Accordingly, as shown in FIG 13, it may be contenpl ated
that the width WL of the first elastic nenber 141a is narrower
than the wdth W of the reflector 120, so that the
accommodat i on space ES is fornmed between the reflector 120 and
the close contact portion 141. Furthernmore, it may be nore
preferable that the accommodati on space ES is formed on both
sides of the close contact portion 141 so that the adhesive B
is prevented frombeing concentrated on a side.

For reference, although the reference synbols shown in
FIG 13 denote only two accommodation spaces ES, the space
between the alignment unit 142 and a side of the reflector 120
is al so used as an accommodati on space. Furthernore, as shown
in FIG 9, the gap between the close contact surface AF and
the rear surface of the reflector 120 nay al so be used as an
acconmodat i on space. In sone cases, when the degree of
adhesion is inportant, there nmay al so be enployed a nethod of

appl yi ng an adhesi ve between the first elastic nenber 14la and
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the front surface of the reflector 120, as shown in FIG 13.
In this case, the accomodation space ES |ocated on a corner
portion in front of the reflector 120 rmay be utilized as a
space in which excess adhesive is accommobdated. That is, at
| east a portion of the insertion groove IG nay remain enpty
and function as an accommodation space ES that accommodates
excess adhesi ve.

According to the second enbodinment, a worker who nounts
the reflector 120 applies the adhesive B to the surface of the
reflector 120 opposite to the reflective surface of the
reflector 120 and then attaches the reflector B to the close
contact surface AF. Thereafter, the worker rotates the first
opposi ng surface COFl, noves the second opposing surface COF2
forward so that the adhesion part 141 and the alignment part
142 can press the reflector 120, and then fixes the first
opposing surface CGF1 and the second opposing surface CF2 by
fixing the wall having the first opposing surface CF1 and the
wal | having the second opposing surface G2 with the fixer
180. In this case, excess adhesive noves out and is
accommodat ed i n the accommodati on space ES

For reference, in the case of the second enbodinent to
which the elastic pressing structure of FIG 9 is applied, an
acconmodat i on space is forned bel ow the contact point at which
the first opposing surface CFl cones into contact with the

refl ector 120.
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It is obvious that even in the case of the first
enbodi nent, an adhesive used to attach the reflector 120 onto
the contact surface AF nmay be used. In this case, an
accommodat i on space is al so required.

<Addi tional Itens>

1. Athough the nounting bracket 140 is described as a
nodi fication of the nounting nmenber IE of prior art 3 in the
description of the present invention, it may also be possible
to provide a structure in which a nounting bracket having the
characteristics of the present invention is coupled to a
nount i ng menber.

2. In the case of having only a single elastic nmenber

Referring to FIG 14, it nay be contenplated that only a
single elastic nenber EE configured to realize close contact
and alignnent at the sanme tine i s provided.

Wen the elastic nmenber EE is attached onto a first
opposing surface GF1, it has an alignment function as well as
a close contact function as the first elastic nmenber 14la. In
contrast, when the elastic nenber EE is attached onto a second
opposing surface GF2, it has a close contact function as well
as an alignnent function as the second elastic nenber 142a.
It is obvious that the elastic nenber EE may be attached onto
each of the first and second opposing surfaces GF1 and CF2.

That is, in sone cases, the present invention may be

real i zed even by constructing only a close contact portion and
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bringing a reflector into close contact with the cl ose contact
portion.

Alternatively, it nmay be possible to achieve close
contact and alignnent at the sanme tinme using only an alignnent
portion without a separate cl ose contact portion.

According to the present invention, the reflector cones
into close contact with the flat nounting surface of the
nmounting bracket to have the sane inclination as the nounting
surface, so that the reflection direction of the |aser
reflected by the reflector beconmes accurate, thereby inproving
the reliability of inspection.

Therefore, although the description of the specific forns
of the present invention has been given based on the
enbodi ments with reference to the acconpanying draw ngs, the
above-descri bed enbodinents have been described nerely as
exanpl es of the present invention. It should be understood
that the present invention is not limted only to the above
enbodi nents and the scope of the present invention enconpasses

the follow ng clains and their equival ents.
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WHAT | S A MD | S

[aim 1] An inspection apparatus for electronic
conponent processing equipnent, the inspection apparatus
conpri si ng:

a laser radiator provided to radiate long linear |aser in
one direction onto top surfaces of electronic conponents
| oaded onto a | oading el enent;

a reflector configured to reflect the laser, radiated by
the laser radiator, to the top surfaces of the electronic
conponent s;

a checking canera configured to photograph the |aser
reflected to the top surfaces of the el ectronic conponents by
the reflector;

a nmounting bracket provided to nmount the reflector; and

a controller configured to anal yze seating states of the
el ectronic conponents by analyzing an image taken by the
checki ng carer a;

wherein the nmounting bracket has a close contact portion
configured to bring the reflector into close contact with a
flat close contact surface of the nounting bracket by pressing

the reflector toward the flat cl ose contact surface.

[Qaim 2] The inspection apparatus of claim 1, wherein

the close contact portion has an elastic nenber configured to
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enable elastic conpression and restoration to press the

reflector toward the cl ose contact surface.

[Qaim 3] The inspection apparatus of claim 1, wherein
the close contact portion is configured such that an opposing
surface thereof facing the close contact surface is provided
as an elastically defornable surface configured to enable
elastic deformation and restoration to press the reflector

toward the cl ose contact surface.

[Aaim4] The inspection apparatus of claim3, wherein:
the nounting bracket has an insertion groove configured
such that a part of the reflector can be inserted thereinto;

wal | surfaces defining the insertion groove include:

the close contact surface configured such that the
refl ector pressed by the close contact portion cones into
cl ose contact therewth;

a first opposing surface configured to face the
cl ose contact surface;

an alignment surface configured such that one side
of the reflector comes into close contact therewith;

a second opposing surface configured to face the
al i gnnent surface; and

a support surface configured to support a bottomend

of the reflector; and
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the close contact portion includes the first opposing

surf ace.

[Qaim5] The inspection apparatus of claim4, wherein:

the first opposing surface is rotatably provided such
that when the first opposing surface is rotated to face the
cl ose contact surface, the close contact portionis in a state
of pressing the reflector; and

the inspection apparatus further conprises a fixer
configured to fix the first opposing surface so that the close

contact portion nmaintains the state of pressing the reflector.

[aim 6] An inspection apparatus for electronic
conponent processing equipnent, the inspection apparatus
conpri si ng:

a laser radiator provided to radiate long linear |aser in
one direction onto top surfaces of electronic conponents
| oaded onto a | oading el enent;

a reflector configured to reflect the laser, radiated by
the laser radiator, to the top surfaces of the electronic
conponent s;

a checking canera configured to photograph the |aser
reflected to the top surfaces of the el ectronic conponents by
the reflector;

a nmounting bracket provided to nmount the reflector; and
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a controller configured to anal yze seating states of the
el ectronic conponents by analyzing an inmage taken by the
checki ng caner a;

wherein the nounting bracket includes an alignnment
portion configured to align the reflector by bringing the
reflector into close contact with an alignnment surface of the

nount i ng bracket.

[@aim 7] The inspection apparatus of claim 6, wherein
the alignment portion has an elastic nenber configured to
enable elastic conpression and restoration to press the

reflector toward the alignment surface.

[Qaim 8] The inspection apparatus of claim 7, wherein
the alignment portion is configured such that an opposing
surface thereof facing the alignment surface is provided as an
elastically defornable surface configured to enable elastic
deformation and restoration to press the reflector toward the

al i gnnment surf ace.

[@aim9] The inspection apparatus of claima8, wherein:
the nounting bracket has an insertion groove configured

such that a part of the reflector can be inserted thereinto;
wal | surfaces defining the insertion groove include:

a close contact surface configured such that the
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reflector comes into close contact therewth;

a first opposing surface configured to face the
cl ose contact surface;

the alignment surface configured such that one side
of the reflector pressed by the alignment portion comnes
into close contact therewth;

a second opposing surface configured to face the
al i gnnent surface; and

a support surface configured to support a bottom end
of the reflector; and
the alignment portion includes the second opposing

surf ace.

[Aaim10] The inspection apparatus of claim9, wherein:

the second opposing surface is provided to selectively
nove forward and backward toward and away from the alignnent
surface so that when the second opposing surface noves forward
toward the alignment surface, the alignment portion is in a
state of pressing the reflector; and

the inspection apparatus further conprises a fixer
configured to fix the second opposing surface so that the
alignnent portion maintains the state of pressing the

reflector.

[@aim 11] The inspection apparatus of claim 4 or 9,
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wherein at least a part of the insertion groove is provided as
an accommodation space in which an excess adhesive can be

acconmnodat ed.
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