- 1 PICK AND PLACE APPARATUS BACKGROUND OF THE INVENTION 1. Field of the
I nvention 5 The present invention relates to a pick and place apparatus,
and nore particularly, to a pick and place apparatus that independently
perfornms pickup by a servonotor, thereby inproving the reliability and
productivity of the apparatus through the sinplification of the structure
10 thereof. 2. Description of the Related Art In general, a pick and pl ace
systemis used to accurately nount, transfer, or sort parts. Specifically,
a matrix type printed circuit board_ 35 _having a plurality of rows is used
in a sem conductor package, and a sawm ng process is perforned on the
sem conduct or package after a nol ding process. Then, a process for picking
up each of the packages and then storing the packages in a tray, or a
process for sorting inferi BECK2BNpatkaGBsAPBABATPGrmed in the pick and pl ace
system The pick and place systemincludes a transfer table for holding the
packages and a pi ckup device for separating the packages fromthe transfer
tabl e, as nmin conponents. -2-
BACKGROUND OF THE INVENTION
1. Field of the Invention
5 The present invention relates to a pick and place
apparatus, and more particularly, to a pick and place
apparatus that independently performs pickup by a servomotor,
thereby improving the reliability and productivity of the
apparatus through the simplification of the structure
10 thereof.
2. Description of the Related Art
In general, a pick and place system is used to
accurately mount, transfer, or sort parts.
Specifically, a matrix type printed circuit board
15 having a plurality of rows is used in a semiconductor
package, and a sawing process 1is performed on the
semiconductor package after a molding process. Then, a
process for picking up each of the packages and then storing
the packages in a tray, or a process for sorting inferior
20 packages is performed in the pick and place system.
The pick and place system includes a transfer table for

holding the packages and a pickup device for separating the

packages from the transfer table, as main components.



In particular, the pickup device includes pickup units that are arranged in
several rows in order to pick up a plurality of packages, and each of the
pi ckup units includes an independent driving part in order to selectively
pick up 5 the package. That is, each of the pickup units includes a picker
t hat uses vacuum pressure in order to hold the package, and a driving part
t hat noves the picker upward and downward. The driving part includes a
pinion that is fixed to a 10 rotating shaft of a servonotor, and a rack that
is formed on the picker. Accordinegdehile the servonotor is driven, each

of the pickup units is noved upward and downward and hol ds the package by

usi ng vacuum pressure. As a result, each of the pickup units includes one
15 driving part. For this reason, independent driving parts cause the

wei ght of the gwustemticdiad ncrleasetclamd dbeicennntacadesi g gyupduniing ty
thereof to deteriorate. Further, each of the driving parts includes a nenber

for prevefidigakacki gsingddie ibackéashal s rep@ageneirdedd tel grasicenphad is
formed between gears (rack and pinion) and required to drive the gears, and

Tiiing O Srance ot (Ra praker FromBelng acior Bary toont ol 15 Tant - 3.
an independent driving part in order to selectively pick up
5 the package.
That is, each of the pickup units includes a picker
that uses vacuum pressure in order to hold the package, and
a driving part that moves the picker upward and downward.
The driving part includes a pinion that is fixed to a
10 rotating shaft of a servomotor, and a rack that is formed on
the picker. Accordingly, while the servomotor is driven,
each of the pickup units is moved upward and downward and
holds the package by using vacuum pressure.
As a result, each of the pickup units includes one
15 driving part. For this reason, independent driving parts
cause the weight of the system to be increased and the
manufacturing productivity thereof to deteriorate.
Further, each of the driving parts includes a member
for preventing backlash. The backlash 1is engagement
20 tolerance that is formed between gears {(rack and pinion) and
required to drive the gears, and means clearance between the

teeth of the gears. The backlash prevents the lifting

distance of the picker from being accurately controclled, and



causes positional errors in the pick and place system The conplexity and

| arge wei ght of the systemare problens to be solved. A pick & place system
for sem conductor nmanufacturing equi pment (Korean Patent 5 application No.
10- 2003- 0015632) has been proposed as a conventional pick-and place system
to solve the above- nentioned problens. As shown in FIG 1A, according to
the pick & place system the nunber of servonotors of all of pickup units 3
10 can be reduced in half by using racks 1 and pinions 2 that are noved in
pairs. However, since each pair of theyjrack and the pinion should be
provided with an i ndependent servonmotor 4, it is difficult to solve the
above- nenti oned probl ens caused by 15 the servonotors. In addition, the
nunber of the servonotors 4 is reduced, but double pickup tinme is required
for the shuske dosvtihgnal eonerpain bhet heéckashdapdlatkespgistieon. Therefore,
double time is required for performng a pickup process. Further, it is 20
possi bl e to olftrai ncatparikdass aadsellabyet heisfitvosst Orse beystein i sréot

possi ble to obtain advantages in process tinme that is an inportant factor
in proce§§g§lems4 tEuUr ther ,sAasy;eshown i Q FbGex1Bg v%qgagligyg%éheufbforned
semiconductor manufacturing equipment (Korean Patent
5 application No. 10-2003-0015632) has been proposed as a
conventional pick-and place system to solve the above-
mentioned problems.

As shown in FIG. 1A, according to the pick & place
system, the number of servomotors of all of pickup units 3

10 can be reduced in half by using racks 1 and pinions 2 that
are moved in pairs.

However, since each pair of the rack and the pinion
should be provided with an independent servomotor 4, it is
difficult to solve the above-mentioned problems caused by

15 the servomotors.

In addition, the number of the servomotors 4 is reduced,
but double pickup time is required for the stroke driving of
one pair of the rack and the pinion. Therefore, double time
is required for performing a pickup process. Further, it is

20 possible to obtain advantages caused by the servomotors, but
it is not possible to obtain advantages in process time that

is an important factor in processes.



in the guide pins 5 that are rails for securing the lifting paths of the

pi ckup units 3, and the racks are allowed to always be engaged w th pinions
by using the suction forces 5 thereof, thereby preventing backl ash.

However, the vacuumlines for the above-nentioned backlash prevention units
cause the conplexity of the apparatus. That is, peripheral devices that
control the vacuumlines and maintain the sealing of the vacuumlines 10
are required, and it is also difficult to formthe vacuum lines. For this
reason, the conplexity of the structurg is not satisfactorily solved by the
conventional system Further, since causing the reliability and
productivity of the system 15 to deteriorate, the conplexity has been a
problemto be solved. Meanwhile, another problem of a general pick and

pl ace appar at Barkthetrhatsashowpednf &1GcoABr; olvleicngnt R neesi4 iaomalformrador of a
pi cker causes another positional error. 20 That is, the lifting distance of
chi p pickial €aeIsgdidy pihe mackeap ndan iV ngosheubdrhage e @lilfad righ

consi deration of various disturbances. Accordingly, the 1lifting distance is

not a detgyyfdedsdicpbanCrsk@duhstset3,- shd Wehbi Fadiksal 4 p¥all eoangae I N
particular, if the chip
always be engaged with pinions by using the suction forces
5 thereof, thereby preventing backlash.

However, the wvacuum lines for the above-mentioned
backlash prevention units cause the complexity of the
apparatus. That 1is, peripheral devices that control the
vacuum lines and maintain the sealing of the wvacuum lines

i0 are required, and it 1is alsc difficult to form the wvacuum
lines.

For this reason, the complexity of the structure is not
satisfactorily solved by the conventional system. Further,
since causing the reliability and productivity of the system

15 to deteriorate, the complexity has been a problem to be
solved.

Meanwhile, another problem of a general pick and place
apparatus 1is that a bumper for controlling the positional

error of a picker causes another positional error.

20 That is, the lifting distance of chip picker caused by
the rack-pinion driving should be controlled in
consideration of various disturbances. Accordingly, the

lifting distance is not a determined distance, and is set



pi cker is excessively noved downward so as to pass by the pickup finish
position, the picker applies excessive pressure to the package, so that the
package may be damaged. 5 For this reason, a bunper needs to be provided.
Therefore, the noving distance of the picker may vary wthin the all owable
range, and the picker is provided with a bunper that reduces the excessive
pressure by using a spring. 10 In this case, the bunper clearance of the

pi cker should be formed only in a vertical direction, and the picker

shoul d not be twisted (rotated) . The rgason for this is that the edges of
t he package are damaged if the picked- u% chip (package) is rotated when the
pi cker transfers the 15 package to the tray. Accordingly, the noving

di stance of the picker nmay vary by using a key way or the like in order to

al | ow theyptgker art 0 aM0\wwa®lley irBngevertimal pdirtdedler:, SiFcethepesdiBsl
pi ckup causes clearance, the tw st or | ooseness of the picker 20 occurs.

As a restbleidkOull &5 OnelivdTy PhOGERSeRurikIRC CBsTHE, | BYENTIAN die

present invention has been sol've the above - 6 nentioned problens, and it

|5 30 obi pebicel s ebos BYER! 1 0RO RSOV ShpRhS oY CliRoliilise t hat

i ndepende
pressure to the package, so that the package may be damaged.

5 For this reason, a bumper needs to be provided.

Therefore, the moving distance of the picker may vary
within the allowable range, and the picker is provided with
a bumper that reduces the excessive pressure by using a
spring.

10 In this case, the bumper clearance of the picker should
be formed only in a vertical direction, and the picker
should not be twisted {rotated). The reason for this 1is
that the edges of the package are damaged if the picked-up
chip (package) 1is rotated when the picker transfers the

15 package to the tray;

Accordingly, the moving distance of the picker may vary
by using a key way or the like in order to allow the picker
to move only in a vertical direction. Since repeated pickup
causes clearance, the twist or. looseness of the picker

20 occurs. As a result, troubles occur in processes.

SUMMARY OF THE INVENTION

The present invention has been solve the above-



perform pi ckup by only one servonotor and a pick and place apparatus in
which elastic forces required to fix the pickup 5 units al so prevent the
backl ash, the units that are provided to independently drive the pickup
units al so serve as bunpers, and a bunper clearance is provided outside
rails, thereby sinplifying the structure thereof inproving the reliability
and productivity thereof. 10 According to an aspect of the present
invention, a Ilifting frane is noved upward and downward by one servonotor
a plurality of pickup units that is independently separated from one
another is provided to the lifting frane, and the pickup units and the
lifting frame are connected to each 15 other by el ectromagnetic clutches so
that the pickup units are selectively united with the lifting franme by

i nterm ttheagt ebeed r iprguvers appiicedito the @l ecbrjeragneti cthel ybtodssnt
Therefore, the pickup units are selectively noved upward and downward by

only one sEF¥REDRN to2@rovilddl Ssst@ske phekdh CkHpLuniths tar end@spandiesd op a
support bl ock through elastic springs so as to be maintained at initial

el evated postLifngicRA Sh Byt bfel QeeImet oth&in®l ASbiCkSRIHAYS) &
appl i ed iﬁgaiﬁireggfongoggﬁsit€§to ?hee- 7m dghnmé}d nn%énent ofq?he pi ckup

uni ts. Forobhi s, (2asgnyniBe o$Lagiie :3RCkROTALI2eEP L A% MR A8hwp
preventi o ers
5 units also prevent the backlash, the units that are provided
te independently drive the pickup units also serve as
bumpers, and a bumper clearance is provided outside rails,
thereby simplifying the structure thereof improving the
reliability and productivity thereof.
10 According to an aspect of the present invention, a
lifting frame is moved upward and downward by one servomotor,
a plurality of pickup units that is independently separated
from one another is provided to the lifting frame, and the
pickup units and the 1lifting frame are connected to each
15 other by electromagnetic clutches so that the pickup units
are selectively united with the lifting frame by
intermitting electric power applied to the electromagnetic
clutches. Therefore, the pickup units are selectively moved
upward and downward by only one servomotor.
20 In this case, the pickup units are provided on a
support block through elastic springs so as to be maintained

at initial elevated positions, and the elastic forces of the

elastic springs are applied in a direction opposite to the



for preventing backlash fromoccurring between racks and pinions.

Therefore, even though a separate device for 5 preventing backlash is not
added, the elastic springs also prevent backlash from occurring between
racks and pinions. As a result, the apparatus is further sinplified. In
addition, each of the uniting units using electromagnetic clutches includes
a solenoid, and a uniting 10 core that is inserted into the solenoid and
separated fromthe sol enoid. Since the uniting units are provided between a
lifting unit and the pickup units, the separation of the wuniting core that
is allowed to sone extent during the operation of the solenoid can provide
a bunper with respect 15 to the noving distance of the pickup unit.

Accordi ngly, since the bunper clearance is excluded fromthe picker and is
f or med oufiswthea fdhempvekept uoft theheipkaeuniss .satfoaf adtior i teasomd, fiher y
fixed to the | ower support frane of the pickup unit. As a result, it is

possi bl e &0, fEy¥erpbraQ gy 04bEes Jd10m 086UNHEdN dgh PHRE9Enes odUendibd e t Wi st
or |l ooseness of the picker. BRIEF DESCRI PTION OF THE DRAWNGS - 8 FIG 1

'S a perSpeEt ity BaERIMGR | 2Pk RcduAithg PLREYS! 2bKE! Gnd 1S 2
vi ew show ng fhe ‘exter mal appear ance of a
pinions. Therefore, even though a separate device for
5 preventing backlash 1s not added, the elastic springs also
prevent backlash from occurring between racks and pinions.
As a result, the apparatus is further simplified.
In addition, each of the  uniting  units using
electromagnetic clutches includes a solenoid, and a uniting
10 core that 1s inserted into the solencid and separated from
the solenoid. Since the uniting units are provided between
a lifting unit and the pickup units, the separation of the
uniting core that 1s allowed to some extent during the
operation of the solenoid can provide a bumper with respect
15 to the moving distance of the pickup unit.
Accordingly, since the bumper clearance is excluded from the
picker and is formed outside the pickup unit, the picker is
satisfactorily and firmly fixed to the lower support frame
of the pickup unit. As a result, it is possible to prevent
20 troubles from occurring in processes due to the twist or

looseness of the picker.

BRIEF DESCRIPTION OF THE DRAWINGS



pi ck and pl ace apparatus according to an enbodi nent of the 5 present

invention; FIG 3 is a conceptual viewillustrating a lifting unit of the
pi ck and pl ace apparatus according to the enbodi ment of the present
invention; FIG 4 is a conceptual viewillustrating pickup units 10 of the
pi ck and pl ace apparatus according to the enbodi ment . of the present
invention;, FIG 5 is aviewillustrating that the lifting unit shown in
FIG 3 and the pickup units shown in FIG 4 are assenbled to each other; 15
FIG 6 is a conceptual viewillustrating the operation of the pick and

pl ace apparatus according to the enbodinent of the present invention; and
FIG 7 is a cross-sectional viewillustrating the operation of the pick and

pl ace apparatus according to the 20 enbodi nent of the present invention.
DESCRI PTI ON OFFTIHE PRESERRERrskBODlMENTS e®he fmas tcoprvehngrired leiadi merat  of
the present invention - 9 wll be described in detail below to allow those
skilled ignaddies@ittemf 0 Which the invention pertains, to easily carry out
the invention. The object, advantages, other objects, and characteristics

of the present girpvention wi Lk .ReGe®Fing the external appearance of a
pick and place apparatus according to an embodiment of the
5 present invention;

FIG. 3 is a conceptual view illustrating a lifting unit
of the pick and place apparatus according to the embodiment
of the present invention;

FIG. 4 1s a conceptual view illustrating pickup units

10 of the pick and place apparatus according to the embodiment
of the present invention;

FIG. 5 is a view illustrating that the lifting unit
shown in FIG. 3 and the pickup units shown in FIG. 4 are
assembled to each other;

15 FIG. 6 is a conceptual view illustrating the operation
of the pick and place apparatus according to the embodiment
of the present invention; and

FIG. 7 1s a «cross-sectional view illustrating the
operation of the pick and place apparatus according to the

20 embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The most preferred embodiment of the present invention



5 apparent through the follow ng description of the preferred

enbodi nent .

An enbodi nent to be disclosed in this specificationis the nost preferred
enbodi ment that is selected fromvarious enbodinments of the present
invention to allow those skilled 10 in the art to easily understand the
present invention. The scope and sprit of the present invention are not
limted to the enbodi nent. Further, various changes and nodifications of

t he enbodi nent can be made w thout departing fromthe scope and spirit of
the invention, and other equivalent _1% enbodinents can be nade. FIG 2 is a
vi ew showi ng the external appearance of a pick and place apparatus
according to an enbodi nent of the present invention, and FIGS. 3 to 6 are
enl arged conceptual views of the pick and place apparatus shown in FIG 2.
20 FI GS. 3 1110 e sederpibedl iy skawifhéedicsk tanda pl@acetappar akasd leflonnt he

pur pose of the clear understanding and description of the present

I nventiond Naft CSto3 ivién RAEI PfFaltidiPNPeneai fsar e oneds ety andry

di stance between units or the - 10 operation thereof is exaggerated to sone

extent . cifd cahb¥ntEb@. 3 tRea0898eeDt Ualvariydd | Usthati Rejertls,fting
unit of the pick and place apparatus~according to " the enbodi nent of the

present Eﬂ%FnEhggac%@gi§£§Es4 Ef & he present invention will

become

5 apparent through the following description of the preferred

embodiment.

An embodiment to be disclosed in this specification is

10

15

20

the most preferred embodiment that is selected from various
embodiments of the present invention to allow those skilled
in the art to easily understand the present invention. The
scope and sprit of the present invention are not limited to
the embodiment. Further, various changes and modifications
of the embodiment can be made without departing from the
scope and spirit of the invention, and other equivalent
embodiments can be made.

FIG. 2 is a view showing the external appearance of a
pick and place apparatus according to an embodiment of the
present invention, and FIGS. 3 to 6 are enlarged conceptual
views of the pick and place apparatus shown in FIG. 2.

FIGS. 3 to 6 schematically show the pick and place apparatus
for the purpose of the clear understanding and description
of the present invention. In FIGS. 3 to 6, peripheral

components are omitted, and a distance between units or the



5 conceptual view illustrating pickup units of the pick and place apparatus
according to the enbodi nent of the present invention. Further, FIG 5 is a
viewillustrating that the lifting wunit shown in FIG 3 and the pickup
units shown in FIG 4 10 are assenbled to each other. FIG 6 is a

conceptual view illustrating the operation of the pick and place apparatus
according to the enbodi nent of the present invention. FIG 7 is a
cross-sectional viewillustrating the operation of the pick and place

appar atus according to the enbodi nent g@b_15 the present invention. The pick
and pl ace apparatus according to the odi ment of the present invention

i ncludes a support block 12, pickup units 18, a lifting unit 24, and
uniting units 26. The support block 12 is provided in a stationary frane 10

of 20 a pigdeANGdPlaee SyStaMeahdranddeso asaiatd onaity. structure. The
pi ckup units 18 slide through the support block 12 so as to be noved upward

and downwar d. E?eei@&csmgypi PR UNi$ o1 PehUEEBuaD ¢hagt i1Q 191G il t hat
is provided on the - 11 Support block to naintain an el evated position of

e Pl LU oUEt Okl T PupR Bgskales sRlcEtnEieL 0
lifting nﬁﬁgee%8089gegts%ﬁyogggoﬁf%%egyeinvention, and FIG. 4 is a
5 conceptual view illustrating pickup units of the pick and
place apparatus according to the embodiment of the present
invention.
Further, FIG. 5 is a view illustrating that the lifting
unit shown in FIG. 3 and the pickup units shown in FIG. 4
10 are assembled to each other, FIG. 6 is a conceptual view
illustrating the operation of the pick and place apparatus
according to the embodiment of the present invention. FIG.
7 1s a cross-sectional view illustrating the operation of
the pick and place apparatus according to the embodiment of
15 the present invention.
The pick and place apparatus according to the
embodiment of the present invention includes a support block
12, pickup units 18, a lifting unit 24, and uniting units 26.
The support block 12 is provided in a stationary frame 10 of
20 a pick and place system, and provides a stationary structure.
The pickup units 18 slide through the support block 12 so as

to be moved upward and downward. Each of the pickup units

includes an elastic spring 14 that 1is provided on the



5 1lifting frame 20 is provided to cross the pickup units 18 arranged in one
line. The servonotor 22 is fixed to the stationary frame 10, and noves the
lifting franme 20 upward and downward by using racks and pinions. The
uniting units 26 selectively unite the pickup units 18 with the lifting 10
frame 20 by intermtting electric power so that the pickup wunits 18 are

sel ectively noved upward and downward in synchronization with the upward
and downward novenent of the [lifting unit 24. Specifically, each of the

pi ckup units 18 of the above- 15 nentieped conponents includes an upper
support frame 28 provided in a direction crossing the lifting frame 20, and
novable rails 30 are fixed to both ends of the upper support franme 28.
Further, one of the novable rails is provided wth a picker 16 and a vacuum
line 32 comenitedlack heo 20apntken. akuel beatwdepoeachoaf cthe reovaldlaarr ai | s
30 passes through the support block 12 via an outer rail 34, which slides

on the oulgrt Ghéee @bt akremr tngesappbhe BOYaAR! @2,raind aS@itdkair agmvi ng
path of the novable rail is secured. - 12 |In addition, a | ower support

frame 36Eﬁ%giﬁ%%k§(h§0¥ﬁroﬁﬂg§t Qﬁchhgsnﬁvggbﬁab%L|STh@Sﬂﬁﬂ%ﬂﬁf‘ﬁnit

Meanwhi | e, rack bl ocks 38, I ch each have rack, are provided at both

ends of t?f EhEEhHQSfEQ”Ei§QiHB‘%%%déféb”%nd a servomotor 22. The

5 1lifting frame 20 is provided to cross the pickup units 18
arranged in one line. The servomotor 22 is fixed to the
stationary frame 10, and moves the lifting frame 20 upward
and downward by using racks and pinions. The uniting units
26 selectively unite the pickup units 18 with the lifting

10 frame 20 by intermitting electric power so that the pickup
units 18 are selectively moved upward and downward in
synchronization with the upward and downward movement of the
lifting unit 24.

Specifically, each of the pickup units 18 of the above-

15 mentioned components includes an upper support frame 28
provided in a direction crossing the lifting frame 20, and
movable rails 30 are fixed to both ends of the upper support
frame 28. Further, one of the movable rails is provided
with a picker 16 and a vacuum line 32 connected to the

20 picker. Furthermore, each of the movable rails 30 passes
through the support block 12 wvia an outer rail 34, which
slides on the outer circumferential surface of the movable

rail, so that a moving path of the movable rail is secured.



5 unit 24. The rack bl ocks 38 are connected to the support block 12 by
lifting rails 40 so that the lifting paths thereof are secured. Each of the
rack bl ocks 38 is engaged with a pinion block 42 in which a pinion is
formed, and the pinion blocks are connected to each other by a rotating 10
shaft 44. One of the pinion blocks 42 is connected to the servonotor 22.
(See FIG 3) More particularly, the lifting rails 40 are conposed of

sliding bars, and a pair of lifting rails 40 is provided at each of both
ends of the lifting franme 20. Quter rails_34 15 are provided in the support
bl ock 12 so that the lifting paths of "'the lifting rails 40 are secured.
Meanwhi | e, the upper surface of the lifting frame of the lifting unit cones
in contact wwth the | ower surfaces of the upper support franes of the

pi ckup unif saddietien t he POwani supgonni fsamAcd6ér dsndligedburpdrowsadsrds ar e
provided on the lifting frame 20 so as to absorb the inpact caused by the

col I i si onppeinvean-ddel aipperlsupposé Freanes) 28 and the lifting frane. - 13
Further, each of the uniting units 26, which selectively unite the pickup

units 18 with Ma@nkhfillieNd ddcT8 1 Zs | 18] UgleScR HAERT REvEOe R anth @
solenoid 48. The uniting core 46 is fixed to the [ifting frame 20." The
provided at both ends of the lifting frame 20 of the lifting
5 unit 24. The rack blocks 38 are connected to the support
block 12 by 1lifting rails 40 so that the 1lifting paths
thereof are secured. Each of the rack blocks 38 is engaged
with a pinion block 42 in which a pinion is formed, and the
pinion blocks are connected to each other by a rotating
10 shaft 44. One cof the pinion blocks 42 is connected to the
servomotor 22. ({See FIG. 3)

More particularly, the lifting rails 40 are composed of
sliding bars, and a pair of lifting rails 40 is provided at
each of both ends of the lifting frame 20. Outer rails 34

15 are provided in the support block 12 so that the 1lifting
paths of the lifting rails 40 are secured.

Meanwhile, the upper surface of the lifting frame of
the lifting unit comes in contact with the lower surfaces of
the upper support frames of the pickup units due to the

20 uniting units. Accordingly, bumper pads 52 are provided on
the lifting frame 20 so as to absorb the impact caused by

the collision between the upper support frames 28 and the

lifting frame.



5 solenoid 48 is fixed to the upper support frame 28 of each pickup unit,
and selectively united with the uniting core 46 by intermtting electric
power. (See FIGS. 3, 4, and 6) The uniting unit has the structure the
uniting core slides in the solenoid. Accordingly, a bunper clearance is 10
formed on the noving path al ong which the picker is noved downward by the
rack and the pinion. The picker is noved downward due to the operation of
the uniting unit. In this case, if the picker is excessively noved downward
and excessively presses a package 15 (ghip), the uniting core 46 slides so
as to be separated fromthe solenoid 48. For this reason, a bunper, which
is forned of a clearance and a spring provided in a conventional picker,
is substituted with the uniting unit. That is, the uniting unit 26 is a
bunper. WWen thert®Or) i ftdauwh unbf 24the novdd idownwardtever@t awpickup
finish position where the picker 16 finishes picking up an object, the
bunper aldeowettiRe 1lyi fiding uid Pidcitup benimy et desmatte Whiflténghd raepar at i on
of the uniting core 46 fromthe - 14 solenoid 48 causes the picker 16 to be

mai nt ai neq) at ; hheuqRkCkip uhiikiisly pestéi are  EHAL her soliehed d hegbunpehei s
provided not in the picker 16 but in the uniting unit 26, that is, the
burper Cb%ﬂ%ﬂ%%e core 46 1is fixed to the lifting frame 20. The
5 solenoid 48 is fixed to the upper support frame 28 of each
pickup unit, and selectively united with the uniting core 46
by intermitting electric power. (See FIGS. 3, 4, and ©)

The uniting unit has the structure the uniting core
slides in the solenoid. Accordingly, a bumper clearance 1is

10 formed on the moving path along which the picker is moved
downward by the rack and the pinion.

The picker is moved downward due to the operation of
the wuniting unit. In this case, 1f the picker 1is
excessively moved downward and excessively presses a package

15 (chip), the uniting core 46 slides so as to be separated
from the solenoid 48. For this reason, a bumper, which is
formed of a clearance and a spring provided in a
conventional picker, is substituted with the uniting unit.

That is, the uniting unit 26 is a bumper. When the

20 lifting unit 24 is moved downward even at a pickup finish
positiop where the picker 16 finishes picking up an object,
the bumper allows the lifting unit 24 to be moved downward

while the separation of the uniting core 46 from the



5 is excluded fromthe picker and is fornmed outside the pickup unit 18, the
picker 16 is firmy fixed to the | ower support frame 36 of the pickup unit
18. As a result, the rotation or twst of the picker 16 is prevented, and
it is possible to prevent troubles fromoccurring in processes due to the
10 rotation or twist of the picker. That is, the bunper is a nenber for
preventing the picker frombeing rotated, and the wuniting unit 26 all ows
the lifting unit 24 to be noved downward while maintaining the picker 16 at
t he pickup finish position. FurthernDFg,_the bunper is provided 15 outside
the pickup unit 18 in order to integrally fix the picker to the pickup unit
18. Meanwhile, the stationary franme 10 is provided with an alignnment bar 50
that comes in contact with the upper support frames and a receiving groove
51 that recenveislt hé 20i1s3d enhbedpids&keamn dbdero t bealragmttahiiengy chtip thre ts 18.
Further, brackets 56 are fixed to the stationary frane 10, and the

aIignnenQﬁQgﬁu5q&ﬁigﬂrﬁﬁgﬁmp@epted to the brackets so as to be rotated.
Further, alignment springs 58 - 15 are provided between the brackets 56 and

the alignment barthe?, 698@eFkEe HurpetOndi pRoyidedr MR &havifkdie
servonotor is driven fromthe uppernost position, which is a pickup standby
16 but in the uniting unit 26, that is, the bumper clearance
5 is excluded from the picker and is formed outside the pickup
unit 18, the picker 16 is firmly fixed to the lower support
frame 36 of the pickup unit 18. As a result, the rotation
or twist of the picker 16 is prevented, and it is possible
to prevent troubles from occurring 1in processes due to the
10 rotation or twist of the picker. That 1is, the bumper is a
member for preventing the picker from being rotated, and the
uniting unit 26 allows the lifting unit 24 to be moved
downward while maintaining the picker 16 at the pickup
finish position. Furthermore, the bumper 1is provided
15 outside the pickup unit 18 in order to integrally fix the
picker to the pickup unit 18.

Meanwhile, the stationary frame 10 is provided with an
alignment bar 50 that comes in contact with the upper
support frames and a receiving groove 51 that receives the

20 solencids 48 in order to align the pickup units 18.
Further, brackets 56 are fixed to the stationary frame

10, and the alignment bar 50 is hinge-connected to the

brackets so as to be rotated. Further, alignment springs 58



5 position, to

a pickup position, the alignnment bar presses the pickup units

downward due to the elastic forces of the alignnment springs and aligns the
pi ckup units at the pickup positions. Meanwhile, the alignnment bar 50 and
the pickup units 18 10 cone in contact with each other due to the elastic

springs 14 of

the pickup units, and each of the elastic springs 14 has a

separate function other than a function to nmaintain the pickup unit at the
el evated position. That is, the elastic forces of the elastic springs 15
serve as elastic forces that aIIOM/theléack and the pinion to always cone

in contact wwth each other during the r

ck- pinion driving, so that the

el astic springs al so prevent backlash. Accordingly, each of the elastic
springs 14 is used as 20 a backlash prevention nenber that prevents the

backl ash gfe pheviaeks rtdiddie thei BRackétshedl idrid ngheniall iighamenac dbr i ng
when the pickup units are united with the lifting unit by the uniting units

26. - 16 s

g§§gr@p§g gpove, the present invention provides sinple pickup

units that independently perform pickup by only one servonotor 22, and a

pi ck and pl ace
units al so

from
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the uppermost position, which is a pickup standby

5 position, to a pickup position, the alignment bar presses

the pickup units downward due to the elastic forces of the

alignment springs and aligns the pickup units at the pickup

positions.

10 come

14 of

Meanwhile, the alignment bar S0 and the pickup units 18
in contact with each other due to the elastic springs

the pickup units, and each of the elastic springs 14

has a separate function other than a function to maintain

the pickup unit at the elevated position.

15 serve

That is, the elastic forces of the elastic springs

as elastic forces that allow the rack and the pinion

tec always come in contact with each other during the rack-

pinion driving, so that the elastic springs also prevent

backlash.

Accordingly, each of the elastic springs 14 is used as

20 a backlash prevention member that prevents the backlash of

the racks and the pinions of the lifting unit from occurring

when

the pickup units are united with the lifting unit by

f

the uniting units 26.



5 prevent the backlash, thereby inproving the reliability and productivity
of the apparatus through the sinplification of the structure thereof. FIG
2 is a view show ng the external appearance of a pick and place apparatus
to which all of the devices and 10 units are assenbl ed, and shows that the
lifting unit 24, the pickup units 18, and the uniting units 26 are assenbl ed
to one another. The lifting unit 24 includes a relatively long |lifting
frame 20, which is included in a pick and place systemand is noved upward
and downward by one servonotor 22 15 ijyxthe stationary frame 10 in order to
secure a stationary structure of the apparatus. The pickup units 18 are

i ndependently provided so as to be separated fromthe Iifting frame 20, and
the el evated positions of the pickup wunits 18 noved upward fromthe support
bl ock 12 are 28snmadedar eeld byalidres gl adtd ¢ p@rsiemgs iaveBadienof ptriey ideist i ng
units 26 includes a solenoid 48 that is an el ectromagnetic clutch. Each of
the sol enQinfis esepeekiupel yniths t ehaaachndbpehenpilokupevfibtm I8 ot blye
lifting frame 20 by - 17 - intermtting electric power. Pneumatic devices

that are HnQviged terkBaererdent | yangupplyi MacHHm pIessr &pporabes piiaker s
16, and position sensors (not shown) that are used to control the positions

which elastic forces required to fix the pickup units also
5 prevent the backlash, thereby improving the reliability and
productivity of the apparatus through the simplification of

the structure thereof.
FIG. 2 1s a view showing the external appearance of a
pick and place apparatus to which all of the devices and
10 units are assembled, and shows that the lifting unit 24, the
pickup units 18, and the uniting units 26 are assembled to
one another. The lifting unit 24 includes a relatively long
lifting frame 20, which 1is included in a pick and place
system and 1s moved upward and downward by one servomotor 22
15 in the stationary frame 10 in order to secure a stationary
structure of the apparatus. The pickup units 18 are
independently provided so as to Dbe separated from the
-lifting frame 20, and the elevated positions of the pickup
units 18 moved upward from the support block 12 are
20 maintained by the elastic springs 14. Each of the uniting
units 26 includes a solencid 48 that is an electromagnetic

clutch. Each of the solenoids selectively unites each of

the pickup units 18 with the 1lifting frame 20 by



5 of the pickers to pickup standby positions or the pickup positions, and
the like are applied like in the conventional apparatus. Accordingly, the
detail ed description thereof wll be omitted in this specification.
Further, the servonotor 22 has been directly connected 10 to the pinion
bl ock so as to performthe rack-pinion driving in the drawi ngs, but a
pulley driving method using a timng belt nmay be applied. Wien the pulley
driving nethod is applied, the servonotor 22 can be received in the
stationary frame 10 serving as a case.,- Accordingly, it is possible to 15
make the structure conpact. The conponénts of the pick and place apparatus
according to the enbodi nent of the present invention will be described in
nore detail below. As shown in FIGS. 2 and 3, the lifting unit 24 includes

rack bl ockstS8niwhich davet20crpeksr.provided at both ends of the Iifting
frame 20. Further, the lifting frame 20 is connected to the support bl ock

12, which prowﬁ%%n%trﬁ e&@@Q@eBOSt!Hdtona'r@ t;n%vﬁ:teail eBarin@parcdarery by
using the lifting rails 40 so that - lifting path is secured. For

this it Faaralud Dhidddu g d;%d' %h%O FECkE?gp()?Gd ofnd hagsiypsnrail,

and the su provi w th € outer rails 34 through whi ch

lifting ra'xllsors (not shown) that are used to control the positions

5 of the pickers to pickup standby positions or the pickup
positions, and the like are applied like in the conventional
apparatus. Accordingly, the detailed description thereof
will be omitted in this specification.

Further, the servomotor 22 has been directly connected

10 to the pinion block so as to perform the rack-pinion driving
in the drawings, but a pulley driving method using a timing
belt may be applied. When the pulley driving method 1is
applied, the servomotor 22 can be received in the stationary
frame 10 serving as a case. Accordingly, it is possible to

15 make the structure compact.

The components of the pick and place apparatus
according to the embodiment of the present invention will be
described in more detail below. As shown in FIGS. 2 and 3,
the 1lifting unit 24 includes rack blocks 38, which have

20 racks, provided at both ends of the 1lifting frame 20.
Further, the 1lifting frame 20 is connected to the support
block 12, which provides a reference position in the

stationary structure, by using the lifting rails 40 so that



5 40 pass and slide. Each of the outer rails may be provided wth a

beari ng. Meanwhil e, each of the rack blocks 38 is engaged with the pinion
bl ock 42, and the pinion blocks are connected to each other by the rotating
shaft 44. One of the pinion 10 blocks 42 is connected to the servonotor 22,
and the servonotor 22 is fixed to and supported by the stationary frame
10. In this case, the rotating shaft 44 passes through the sidewalls of the
stationary frane 10 and the support block 12 through bearings (not shown).
15 The lifting frame 20 is fixed to_t rack blocks 38 in a direction
crossing so. as to cross the stationary frane, and the uniting cores 46 of
the uniting units 26 are fixed to the lifting frane 20 so as to protrude
fromthe lifting franme. 20 Further, for exanple, a ring shaped bunper pad

52 is pgovigethareatl eackeofirédle uniting cores 46. The bunper pads 52 are
provi ded to absorb the inpact, which is caused by the collision between the

upper surfacegofr thgiki fliRSose 19 eddiamg 20 @ad 1tive: i Rpver-agulsf aggs of the
upper support franes, uring the operation of the uniting units. Wen the

fﬁ;"?gf;%r#gﬁf t@%illﬁgtr)gﬁs:‘gct 'té;ij?QiP',O%‘ﬁ%i 4ehe CRUPBRSLEM LD ERCH 0ther by
provided with the outer rails 34 through which lifting rails
5 40 pass and slide. Each of the outer rails may be provided
with a bearing.

Meanwhile, each of the rack blocks 38 is engaged with
the pinion block 42, and the pinion blocks are connected to
each other by the rotating shaft 44, One of the pinion

10 blocks 42 1is connected tc the servomotor 22, and the
servomotor 22 1is fixed to and supported by the stationary
frame 10. In this case, the rotating shaft 44 passes
through the sidewalls of the stationary frame 10 and the
support block 12 through bearings {not shown).

15 The lifting frame 20 is fixed to the rack blocks 38 in
a direction c¢rossing so.as to cross the stationary frame,
and the uniting cores 46 of the uniting units 26 are fixed
to the lifting frame 20 so as to protrude from the lifting
frame.

20 Further, for example, a ring shaped bumper pad 52 is
provided around each of the uniting cores 46, The bumper
pads 52 are provided to absorb the impact, which is caused

by the collision between the upper surface of the lifting



5 Accordingly, the rack blocks 38 are linearly noved upward and downward, so
that the lifting franme 20 fixed to the rack blocks and the uniting cores 46
are noved upward and downward. Particularly, as shown in FIGS. 4 and 5,
each of the 10 pickup units 18 includes the upper support frame 28 provided
in the direction crossing the lifting frame 20, and the sol enoids 48 where
which the uniting cores 46 are freely inserted and separated are fixed to

t he upper support franme. Wien electric power applied to the solenoids is 15
intermtted, each of the sol enoids 48 gblgms the uniting core 46 to be
freely inserted thereinto and separate therefrom When electric power is
applied to the solenoids, each of the uniting cores 46 is united wth the
solenoid 48. As a result, the upper support frame 28 and the lifting 20

frame 20 argnattached theeaohedt Renfatle WEvablee uppdrs Sibptsed fsamdsd di ng
menbers are fixed to both ends of each of the upper support franes 28, and

one of theripyabhe 58étst80ni SPERYI dRL vh§huhbespi cker 16 and - 20 the
vacuum | i ne 32" connected to the picker. The vacuumline 32 is connected to

outer Taims a4 T Rt e YRR or 18 THPRE e | R onpypic DA WaR The
g paths of "the vabl e
connected to each other by the rotating shaft 44 are rotated.
5 Accordingly, the rack blocks 38 are linearly moved upward
and downward, so that the lifting frame 20 fixed to the rack
blocks and the wuniting cores 46 are moved upward and
downward.
Particularly, as shown in FIGS. 4 and 5, each of the
10 pickup units 18 includes the upper support frame 28 provided
in the direction crossing the lifting frame 20, and the
solenoids 48 where which the uniting cores 46 are freely
inserted and separated are fixed to the upper support frame.
When electric power applied to the solenoids is
15 intermitted, each of the solenoids 48 allows the uniting
core 46 to be freely inserted thereinto and separated
therefrom. When electric power is applied to the solenoids,
each of the uniting cores 46 is united with the solenoid 48.
As a result, the upper support frame 28 and the lifting
20 frame 20 are attached to each other.
The movable rails 30 used as sliding members are fixed

to both ends of each of the upper support frames 28, and one

of the movable rails 30 is provided with the picker 16 and



5 rails 30, and the novable rails 30 are accurately noved upward and
downward whil e being supported by the support block 12. (See FIG 6) In
this case, the elastic springs 14 are fitted to the novable rails 30, and
the elastic springs 14 are provided on 10 the support block 12 so as to
apply elastic forces to the wupper support franmes 28. The | ower support
frame 36 is fixed to |lower ends of the novable rails, which pass through
t he support block 12, so that the |ower ends of the novable rails are
connected to 15 each ot her. Accordiqu%,_the novable rails 30 are firnmy
fixed by the upper support franme and the | ower support frame, so that the
upper and | ower support frames and the novable rails formrectangul ar
structure. Meanwhile, the alignment bar 50 is disposed on the 20 upper
support thanmescdfm andet B¢ aloingererid har the ganrkect.ed Tho theushaliveary
frame. Since the pickup units 18 are independently provided to the support

bl ock 123bhigugbnhbetecal 8st tEesphenfiatis, debecal bgnnent bar is provided to
align - 21 - the pickup units 18. In addition, the pickup process may be

601t 11, TP SRy BOSLT 12 Ll oo Bs0eral
outer rails 34 that secure the lifting paths of the movable
5 rails 30, and the movable rails 30 are accurately moved
upward and downward while being supported by the support
block 12. (See FIG. 6)
In this case, the elastic springs 14 are fitted to the
movable rails 30, and the elastic springs 14 are provided on
10 the support block 12 so as to apply elastic forces to the
upper support frames 28.
The lower support frame 36 is fixed to lower ends of
the movable rails, which pass through the support block 12,
so that the lower ends of the movable rails are connected to
15 each other. Accordingly, the movable rails 30 are firmly
fixed by the upper support frame and the lower support frame,
so that the upper and lower support frames and the movable
rails form rectangular structure.
Meanwhile, the alignment bar 50 is disposed on the
20 upper support frames 28, and the alignment bar is connected
to the stationary frame. Since the pickup units 18 are
independently provided to the support block 12 through the

elastic springs 14, the alignment bar is provided to align



5 position. Wien being noved downward to the pickup position, the alignnent
bar noves the pickup units 18 downward so that the pickup units are
positioned at the pickup positions. For this purpose, the alignnment bar 50
i s hinge- connected to the brackets 56, which are fixed to the 10
stationary frame, in order to nove the pickup units 18 to pickup positions.
The al i gnment springs 58, which apply load for noving the pickup units
downward about the brackets to the pickup positions, are provided to both
ends of the alignnment bar 50. 15 In_thi,s _case, as shown in the draw ngs,

hi nge shafts are connected to both endS of the alignnment bar 50, and a

t hrough hol e through which the hinge shaft passes is forned in each of the
brackets 56, so that the above-nentioned hinge connection is achieved. 20
Accordi ngtlye mbcehewmninsFLE 5, the stationary frane 10 are provided with
t he support block 12, the pickup units that are independently noved upward

and downward wrph addispiest, t@héhgi&mporptro@e%%k,m@wdbéha_ikfiiateangrwaj tathat -
22 includes the lifting frame 20 crossing the pickup units. The lifting

L naP s RSy SRR o ARF £1plbfun PEKHRILALLS B y6speEl o Lo
the pickup standby may be performed at the uppermost
5 position. When being moved downward to the pickup position,
the alignment bar moves the pickup units 18 downward so that
the pickup units are positioned at the pickup positions.
For this purpose, the alignment bar 50 is hinge-
connected to the brackets 56, which are fixed to the

10 stationary frame, in order to move the pickup units 18 to
pickup positions. The alignment springs 58, which apply
locad for moving the pickup units downward about the brackets
to the pickup positions, are provided to both ends of the
alignment bar 50.

15 In this case, as shown in the drawings, hinge shafts
are connected to both ends of the alignment bar 50, and a
through hole through which the hinge shaft passes is formed
in each of the brackets 56, so that the above-mentiocned
hinge connection is achieved.

20 Accordingly, as shown in FIG. 5, the stationary frame
10 are provided with the support block 12, the pickup units

that are independently moved upward and downward with

respect to the support block, and the 1lifting unit that



5 Accordingly, as showmn in FIGS. 6 and 7, when pickup begins to start, the
servonotor is driven, so that the pinion blocks 42 and the rack bl ocks 38
are driven. As a result, the lifting frame 20 is noved upward and downwar d.
In this case, when electric power is not applied to the 10 sol enoi ds 48,
each of the uniting cores 46 is freely inserted into the solenoid and
separated fromthe solenoid. For this reason, the pickup units 18 are

mai ntai ned at the elevated positions by the elastic springs 14. (See FIG
7A) In contrast, when electric power i,5 applied to the 15 solenoids 48, the
solenoid is united wth the uniting cgée 46 by a magnetic force. \Wen the
sol enoids 48 and the wuniting cores 46 are united with each other, the upper
support frames 28 of the pickup units are united with each other and the
nmovabl e 1atledsd ftiheedlioting uppalie seEpottoLPidg anes: 28iakapnovert $ oget her
with the lifting frame 20 while sliding through the outer rails 34 in the

support ﬂh@clh%%lng( S§§arﬁéGzo7BAnJh%h@I agigd £ B br%ppft@fﬁ'eéootfhetl'sﬁéﬂ enoi ds
48 is - intermtted by a control unit (not shown) and relay swtches.

'nadd'tg)%a] abh ncegtrgkeuneénw@f@aeswthsaxgc per%f” 32ne0f s kP

units t ectric power is applied, an or plckup
pi ckers 16 its 26.
5 Accordingly, as shown in FIGS. 6 and 7, when pickup

begins to start, the servomotor is driven, so that the
pinion blocks 42 and the rack blocks 38 are driven. As a
result, the lifting frame 20 1s moved upward and downward.
In this case, when electric power is not applied to the
10 solencids 48, each of the wuniting cores 46 1is freely
inserted intc the solenoid and separated from the solenoid.
For this reason, the pickup units 18 are maintained at the
elevated positions by the elastic springs 14. {(See FIG. 7A)
In contrast, when electric power is applied to the
15 solenoids 48, the solencid is united with the wuniting core
46 by a magnetic force. When the solenoids 48 and the
uniting cores 46 are united with each other, the upper
support frames 28 of the pickup units are united with each
other and the movable rails 30 fixed to the upper support
20 frames 28 are moved together with the lifting frame 20 while
sliding through the outer rails 34 in the support block 12.
(See FIG. 7B)

The electric power applied to the solenoids 48 1is



5 Meanwhil e, when the pickup units 18 are noved downward by the uniting
units 26, the elastic springs 14 continuously generate elastic forces

agai nst the downward novenent of the pickup units 18. The elastic forces
cause the racks and the pinions to be always engaged with each other during
the 10 rack-pinion driving, and prevent backlash. In addition, the

sol enoi ds 48 and the uniting cores 46 provide bunpers that absorb inpact
caused by the lifting wunit 24 during the pickup of the pickers 16. That is,
when each of the pickers 16 is excesggvely noved al ong the noving 15 path
and the lifting unit thus applies |oad onto the surface of the chip,

repul sive forces of the elastic springs 14 becone |arger than union forces
generated between the wuniting cores 46 and the sol enoids 48. Therefore,
when theihtétmbgtédame 20cpnbvicdedniitt H nolte sha@nyniarichgrelressWbt clses .
initially noved downward while the union forces are maintai ned between the

uniting teresd4éiangd the @@hﬁﬂ@id&néﬁ,ﬁ?@idﬂéﬁitmbfﬁaﬁﬁuﬂOJﬁhk&ﬁhﬁﬂ to the
solenoids - 24 48 is al so noved downwar nd the pickup units 18 are al so

moved doyawend. pYBikhe Whe gy %@rﬁhﬂ&aaéﬁe&*@fﬁé g@wewlcét L i idy edgi@rm ned
pi ckup finish p05|t|on together with the lifting fra the elastic
Springs 14, p5fnEOYPERSSCHy the pickers 16.
5 Meanwhile, when the pickup units 18 are moved downward
by the uniting units 26, the elastic springs 14 continuously
generate elastic forces against the downward movement of the
pickup units 18. The elastic forces cause the racks and the
pinions to be always engaged with each other during the
10 rack-pinion driving, and prevent backlash.

In addition, the solenoids 48 and the uniting cores 46
provide bumpers that absorb impact caused by the 1lifting
unit 24 during the pickup of the pickers 16. That 1is, when
each of the pickers 16 is excessively moved along the moving

15 path and the lifting unit thus applies load onto the surface
of the chip, repulsive forces of the elastic springs 14
become larger than wunion forces generated between the
uniting cores 46 and the solenoids 48.

Therefore, when the lifting frame 20 provided with the

20  uniting cores 46 is initially moved downward while the union

forces are maintained between the uniting cores 46 and the

solenoids 48, the lifting frame 20 attached to the solenoids



For this reason, the repulsive forces of the elastic springs 14 are

i ncreased against the lifting frame 20. If the lifting frane 20 continues to
be noved downward and passes the predeterm ned pickup finish position, so
that 10 the repulsive forces of the elastic springs 14 beconme | arger than

t he union forces generated between the uniting cores 46 and the sol enoi ds
48, the uniting cores 46 are separated fromthe sol enoids 48. Accordingly,
even though the lifting frame 20 continues to be noved downward, the

sol enoids 48 15 are not noved domnw@@% any nore. The above-nenti oned
operation is experinentally determined in consideration of the union force
caused by the anmpunt of the current flowing in the solenoid 48, for

exanpl e, the values of a voltage and current applied to the 20 sol enoi ds and
the repulsgi ve falrsze mvédedehvasbira apk rtheldpickhwsednby st N8 corgpressdon, and
may be satisfactorily achieved. Accordingly, the structure of the picker 16
IS nore megdd 8b@RRLLEhRed. In particular, a variable nenber and a bunper,

whi ch are provided in the picker in order to cope with the bunper

clearance, do ypt) neednio bg JWPd defg | B DT G0 RA Ui QBLALardl NGR the picker
is fixed to the pickup unit, 5 the rotation or twst of the picker Is
preventegredetermined pickup finish position together with the
5 lifting frame 20, the elastic springs 14 are compressed.
For this reason, the repulsive forces of the elastic springs
14 are increased against the lifting frame 20.

If the lifting frame 20 continues to be moved downward

and passes the predetermined pickup finish position, so that
10 the repulsive forces of the elastic springs 14 become larger

than the union forces generated between the uniting cores 46

and the solenoids 48, the uniting cores 46 are separated

from the solenoids 48. Accordingly, even though the lifting

frame 20 continues to be moved downward, the solencids 48
15 are not moved downward any more.

The above-mentioned operation is experimentally
determined in consideration of the union force caused by the
amount of the current flowing 1in the solenocid 48, for
example, the wvalues of a voltage and current applied to the

20 solencids and the repulsive force of the elastic spring 14
caused by the compression, and may be satisfactorily

achieved.

Accordingly, the structure of the picker 16 is more



That is, as described above, the picker should be provided wth a bunper
for absorbing inpact that is generated fromthe lifting unit. According to
the enbodiment of the present invention, the uniting unit 26 10 that

i ncl udes the solenoid 48 and the uniting core 46 copes wth the bunper

cl earance of the picker 16. Since the uniting units 26 are provided between
the pickup units 18 and the lifting unit 24, the bunper is provided
outside the pickup unit 18. For this reason, the 15 picker 16 can be fixed
to the rectangul ar structure that is 2foLned by the upper and | ower support
frames 28 and 36. Further, since the ving path of the picker is secured
by the novable rails, the twist of the picker can be prevented. As

descri bed above, according to the enbodi nrent of the 20 present invention, a

pluralityi@bl pFckdp unint pdriGelact iyebyrioyed wmpwBed ard dowmwasslr py using
only one servonotor. Therefore, the apparatus has the sinple structure. -

26 The ghphi freaty QR idfed Nt SERUCHYERER! ithN&ARPAT BLUS opeaUsas: [Hige NuNber
of parts to be reduced, thereby reducing the volunme and wei ght of the

appar at u I NPpr.ovi he ;.relLabili f,t . Furth he
producti@?@@gfnqgjﬁg%u é%tugfngh?ﬁeIg%%grgfusggsq£%%$%%%%1 Fu?bhg@%%ée,

sihce particular, since the picker is fixed to the pickup unit,

5 the rotation or twist of the picker is prevented.

That is, as described above, the picker should be
provided with a bumper for absorbing impact that is
generated from the lifting unit. According to the
embodiment of the present invention, the wuniting unit 26

10 that includes the solenoid 48 and the uniting core 46 copes
with the bumper clearance of the picker 16.

Since the uniting units 26 are provided between the
pickup units 18 and the 1lifting unit 24, the bumper is
provided outside the pickup unit 18. For this reason, the

15 picker 16 can be fixed to the rectangular structure that is
formed by the upper and lower support frames 28 and 36.
Further, since the moving path of the picker is secured by
the movable rails, the twist of the picker can be pfevented.

As described above, according to the embodiment of the

20 present invention, a plurality of pickup units is

selectively moved upward and downward by using only one
servomotor. Therefore, the apparatus has the simple

structure.



requiring a small space, the conpact apparatus is advantageous in
processes. In addition, the elastic spring that is used to fix the pickup
unit is also used to prevent backlash. Accordingly, 10 a separate device
for preventing backlash does not need to be added, which nakes it possible
to further make the apparatus sinple. Further, since the solenoid and the
uniting core of the wuniting unit formthe structure for coping with the
bunmper 15 cl earance when the package is picked up, a separate device for
coping with the bunper clearance dogszgog need to be added. Furthernore,

t he picker does not need to include a“"bunper therein and the bunper is
provi ded outside the pickup 20 unit, so that the picker can be firmy fixed
to the | ower support franme provided on the path of the novable rail.

Therefore, it The posdp bl £i ¢t poRVET thHOUBkeactnem aSEUEheNtGhppdrioeesses
due to the rotation or twist of the picker. - 27 - WHAT IS CLAIMED IS: 1. A

pi ck and-phace BRRATRnibe COSPr hakRY: +3 LPPLELuBLACK thidalpys MAytded 1n a
stationary frane of a pick and place system and provides a stationary 5
Structurgye volume and weight of the apparatus and improving the
reliability of the apparatus. Further, the productivity in
5 manufacturing the apparatus is improved. Furthermore, since
requiring a small space, the compact apparatus is
advantageous in processes,
In addition, the elastic spring that is used to fix the
pickup unit is also used to prevent backlash. Accordingly,
10 a separate device for preventing backlash does not need to
be added, which makes it possible to further make the
apparatus simple.
Further, since the solenoid and the uniting core of the
uniting unit form the structure for coping with the bumper
15 <clearance when the package is picked up, a separate device
for coping with the bumper clearance does not need to be
added.
Furthermore, the picker does not need to include a
bumper therein and the bumper is provided outside the pickup
20 unit, so that the picker can be firmly fixed to the lower
support frame provided on the path of the movable rail.
Therefore, it is possible to prevent troubles from occurring

in processes due to the rotation or twist of the picker.



pi ckup units that slide through the support block so as to be noved upward
and downward, each of the pickup units including novable rails that are
provided with a picker holding a package at one end of the novable rail; 10
alifting unit including a lifting frame that is united wth the pickup
units, a servonotor that drives the lifting franme, and a power transm ssion
unit that transmts power of the servonotor to the |lifting frame so as to
nove the lifting frame upward and downward; and 15 uniting units
controlling the union between the pigk?ﬁ _units and the lifting frane by
usi ng el ectromagnetic forces so that e pickup units are selectively noved
upward and downward during the upward and downward novenent of the [lifting
frame united with the pickup units. 20 2. The pick and pl ace appar at us

accor di NGVHAT dKIODALMEDMIEY:ei n each of the pickup units includes: an upper
support frame that is fixed to upper portions - 28 of the novable rails and

provi ded above thg bitk Bad padRe 22pdrdthewebmpaBRaml:frame that is fixed
to | ower portions of the novable rails, so as to have the shape of a

framework. 55 suypport block that is provided in a stationary frame

of a pick and place system and provides a stationary
5 structure;
pickué units that slide through the support block so as
to be moved upward and downward, each of the pickup units
including movable rails that are provided with a picker
holding a package at one end of the movable rail;

10 a lifting unit including a lifting frame that is united
with the pickup units, a servomotor that drives the lifting
frame, and a power transmission unit that transmits power of
the servomotor to the 1lifting frame sc as to move the
lifting frame upward and downward; and

15 uniting units controlling the union between the pickup
units and the lifting frame by using electromagnetic forces
so that the pickup units are selectively moved upward and
downward during the upward and downward movement of the
lifting frame united with the pickup units.

20

2. The pick and place apparatus according to claim 1,
wherein each of the pickup units includes:

an upper support frame that 1s fixed to upper portions



3. The pick and place apparatus according to claiml or 2, wherein the
power transm ssion unit includes: rack bl ocks extending below the lifting
frame, having 10 racks, and guided so as to be noved upward and downward
t hrough the support bl ock; and pinion bl ocks connected to the servonotor and
having pinions that are engaged with the racks to transmt the power of
the servonotor to the racks. 15 4. The pick and pl ace apparatus according to
claim3, further conprising: lifting rails that are provided outside the
rack blocks, respectively, so as to_shigde upward and downward through the
20 support block. 5. The pick and place apparatus according to claim 2,
wherein each of the uniting units include: - 29 a uniting core that is
fixed to the lifting frame; and a solenoid that is fixed to the upper
support feamshgnaovafitedrailis ehd mravidpdtozleoves GheThHd fdiiglg afitkpe ace
apparatus according to claimb5, further conprising: elastic springs that
are provided around the novabl e

a lower support frame that is fixed to lower portions

of the movable rails, so as to have the shape of a framework.

3. The pick and place apparatus according to claim 1
or 2,
wherein the power transmission unit includes:
rack blocks extending below the lifting frame, having
10 racks, and guided so as to be moved upward and downward
through the support block:; and
pinion blocks connected to the servomotor and having
pinions that are engaged with the racks to transmit the
power of the servomotor to the racks.
15
4. The pick and place apparatus according to claim 3,
further comprising:
lifting rails that are provided outside the rack blocks,
respectively, so as to slide upward and downward through the

20 support block.

5. The pick and place apparatus according to c¢laim 2,

wherein each of the uniting units include:



rails, respectively, one end of each of the elastic springs being supported
by the support block and the other thereof 10 being supported by the upper
support frame, wherein the backlash between the racks of the rack bl ocks
and the pinions of the pinion blocks is prevented fromoccurring. 15 7. The
pi ck and pl ace apparatus according to claim®6, wherein union forces
generated between the uniting cores and the solenoids of the uniting units
are set to be snmaller than repul sive forces of the elastic springs when
the pickup units pass pickup positionsyg2Q 8. The pick and pl ace apparatus
according to claim?2, further conprising: an alignment bar that is
hi nge- connected to an upper - 30 portion of the stationary frane so as to
be rotated with respect to the stationary frame; and alignment springs that
are provi ded bet wedi ittge costeattitertariys firixed &ied thee L6l fitgimeentrame:, &dvher ein
the alignnent bar pushes down the upper support frane by the alignnent
spring at a pi akugplsnandbythadsiis dinixesf tdeh® clpypenuppdrt Tiheane cdnand
pl ace apparatus according to claim 2,

united with the uniting core.

5 6. The pick and place apparatus according to claim 5,
further comprising:
elastic springs that are provided around the movable
rails, respectively, one end of each of the elastic springs
being supported by the support block and the other thereof
10 being supported by the upper support frame,
wherein the backlash between the racks of the rack
blocks and the pinions of the pinion blocks is prevented

from occurring.

15 7. The pick and place apparatus according to claim 6,
wherein wunion forces generated between the uniting
cores and the solenoids of the uniting units are set to be
smaller than repulsive forces of the elastic springs when
the pickup units pass pickup positions.
20
8. The pick and place apparatus according to claim 2,
further comprising:

an alignment bar that is hinge-connected to an upper



10 further conprising: bunper pads that are provided on the lifting franme so
as to absorb inpact between the lifting frame and the upper support franes.
15

- 30 -

portion of the stationary frame so as to be rotated with
respect to the stationary frame; and
alignment springs that are provided between the
stationary frame and the alignment bar,
5 wherein the alignment bar pushes down the upper support
frame by the alignment spring at a pickup standby position

of the pickup unit.

9. The pick and place apparatus according to claim 2,

10 further comprising:
bumper pads that are provided on the lifting frame so
as to absorb impact between the lifting frame and the upper

support frames.

15



