-1- PI CK AND PLACE APPARATUS BACKGROUND OF THE | NVENTION 1. Field of
the Invention 5The present invention relates to a pick and pl ace
apparatus, and nore particularly, to a pick and place apparatus that
i ndependently perforns pickup by a servonotor, thereby inproving the
reliability and productivity of the apparatus through the
simplification of the structure 10thereof. 2. Description of the

Rel ated Art In general, a pick and place systemis used to
accurately nmount, transfer, or sort payts. Specifically, a matrix
type printed circuit board 15 having a plurality of rows is used in a
sem conduct or package, and a sawi ng process is performed on the

sem conduct or package after a nol di ng process. Then, a process for

pi cki ng up each of the packBges 7dd FLAER BPBRRMESI he packages in a

tray, or a process for sorting inferior

BACKGROUND QF 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. Descripticon of the Related Art
In general, a pick and place system 1is 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 9performed 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.



20 packages is perfornmed in the pick and place system The pi ck
and place systemincludes a transfer table for holding the packages
and a pickup device for separating the packages fromthe transfer
tabl e, as nmin conponents. - 2 - In particular, the pickup
devi ce includes pickup units that are arranged in several rows in
order to pick up a plurality of packages, and each of the pickup
units includes an i ndependent driving part in order to selectively
pick up 5 the package. That is, each of the pickup units

i ncl udes a picker that uses vacuun1préé%d?e in order to hold the
package, and a driving part that noves the picker upward and
downward. The driving part includes a pinion that is fixed to a 10
rotating shaft ah gasetvaakor thangi akupchketiad ik fereredidxuph@nits
pi cker. Accordingly, while the servonotor is driven, each of the

pi ckup uni teat sameved rpwarad andsdounyar doapd kol sisddhe tpagkage By a
usi ng vacuum pressure. As a result, each of the pickup units includes

one 15 driylag Pady .o FPadilige s, easaneatndepensenti driy/ i g farircicadse
the weight of the systemto be increased and the manufacturing

productivi by theseeiddo: detBFiry At in ordel ttherse1@aehvefi vt Reck up
driving parts includes a nenber for preventing backlash. The backl ash
I S engagenent package.
That 1s, each of the pickup units includes a picker
that uses wvacuum 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 1is fixed to a
10 rotating shaft of a servomotor, and a rack that is formed on
the picker, Accordingly, while the servomotor is driven,
gach 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 |Dbacklash. The backlash is 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 controlled, and



20 tolerance that is formed between gears (rack and pinion) and
required to drive the gears, and nmeans cl earance between the teeth of
the gears. The backlash prevents the lifting distance of the picker
frombeing accurately controlled, and - 3 - 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 conduct or manuf act uri ngequi pnent ( Kor eanPatent 5 application No.
10- 2003- 0015632) has been proposed as @ conventional pick-and place
systemto sol ve the above-nentioned probl ens. 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 pi ni omsuleshatsareomml exkiarspdinr $he pick HoheMerce sivs¢emeach pair
of the rack and the pinion should be provided with an i ndependent
servonotor 4, ithd scdinplegity tamdsoluegs hevedlghvie- aEnttilonedyprobl e
caused by 15 the servonotors.
problems to be solved. A pick & place system for
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 palr of the rack and the pinion. Therefore, double tine
is required for performing a pickup process. Further, it is

20 possibkble 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 addition, the nunber of the servonotors 4 is reduced, but double
pickup tine is required for the stroke driving of one pair of the
rack and the pinion. Therefore, double tinme is required for
perform ng a pickup process. Further, it is 20 possible to obtain
advant ages caused by the servonotors, but it is not possible to
obtain advantages in process time that is an inportant factor in
processes. - 4 - Further, as shown in FIG 1B, vacuumlines 6
are formed in the guide pins 5 that are rails for securing the
lifting paths of the pickup units 3, arid the racks are allowed to
al ways be engaged with pinions by using the suction forces 5 thereof,
t hereby preventing backl ash. However, the vacuumlines for the
above- nment i onedrbatkbéashaprevent ilon FIGi.t $Bcauseuthel iocnplex ey fofrmetie
apparatus. That is, peripheral devices that control the vacuum|i nes
and mai ntalm the gebds ngid I hehatacuten taiies fldy avee-urdaug reged ldfd ing
is also difficult to formthe vacuum |i nes. For this reason,
t he conpl exatiys o6 ft haestprivkupr @niissndt, said sflect pacity sekvedlbyedhec
conventional system Further, since causing the reliability and
productiviadywafs tihe sygiged 16ito déheonhorByensthe casplsexitiynhd@srbeen
a problemto be sol ved. Meanwhi | e, anot her problem of a general
pi ck argd ptheesappatatiedyi prehatt andusgerl fsor, control ling the
positional error of a picker causes another positional error.
However, the wvacuum lines for the above-mentioned

backlash prevention units cause the complexity of the
apparatus. That is, peripheral devices that control the
vacuum lines and maintain the sealing of the wvacuum lines

10 are required, and it is also difficult to form the vacuum
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 is that a bumper for controlling the positional

error of a picker causes another positional error.

20 That is, the 1lifting distance of chip picker caused by
the rack-pinion driving should be controlled in
consideration of wvarious disturbances. Accordingly, the

lifting distance is not a determined distance, and is set



20That is,
t her ack- pi

the lifting distance of chip picker caused by
ni ondri vi ngshoul dbecontrol | edi n consi deration of various

di sturbances. Accordingly, the lifting distance is not a determ ned

di st ance,

and is set -5 within an allowable range.In particular, if

the chip picker is excessively noved downward so as to pass by the
pi ckup 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. Ther ef ore, the noving distance of

t he picker

may vary within the allowabl® Tange, and the picker is

provided with a bunper that reduces the excessive pressure by using a
spring. 10ln this case, the bunper clearance of the picker should

10

15

20

within an allowable range. In particular, 1f the chip
picker is excessively moved 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.
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.

In this case, the bumper clearance of the picker should
be formed only in a vertical direction, and the picker
should notf be twisted (rotated). The reason for this is
that the edges o©of the package are damaged 1f the picked-up
chip (package} 1is rotated when the picker transfers the
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 locseness of the picker

occurs. As a result, troubles occur in processes.

SUMMARY OF THE INVENTION

The present invention has been solve the above-



be formed only in a vertical direction, and the picker should not be
tw sted (rotated). The reason for this is that the edges of the
package are damaged if the picked-up chip (package) is rotated when

t he picker transfers the 15 package to the tray. Accordi ngly,

t he novi ng distance of the picker nmay vary by using a key way or the
like in order to allow the picker to nove only in a vertical
direction. Since repeated pickup causes clearance, the tw st or

| ooseness of the picker 20 occurs. As a result, troubles occur in
processes. SUMVARY OF THE | NVENTI ON - % - nentioned probl ems, and it
is an object of the present invention to provide sinple pickup units
t hat i ndependently perform pi ckup by only one servonotor and a pick
and pl ace appatates probhiesb, elasti dtf otcesnr egiged tod fiXet heresent
pi ckup 5 units also prevent the backlash, the units that are provided
to i ndependenthyich i ve phevpidekspmpind t5i@hgo Fertee @ tbutpessendand 1§
bunper clearance is provided outside rails, thereby sinplifying the
structure pbefent poprayibg bheyr ehkabelkivbyotsnd ar@ducipivikt wridheneet.
10According to an aspect of the present invention, a lifting frane is

moved upwakgpang gowmaiit dy anetser Yoreeor re@uptdd ald tHi0ftHY ghidRup
units that 1s independently separated fromone another is provided to

the |ifd4ingnitanglsanskdventpittleupadriibshanghsé henddd timge fL8mH - ded
connected to each
to independently drive the pickup units alsc serve as
bumpers, and a bumper clearance 1is provided outside rails,
thereby simplifying the structure thereof improving the
reliability and productivity thereof.
10 According to an aspect of the present invention, a
iifting 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 lifting 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 eleciromagretic
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 thrcugh 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



15 other by electromagnetic clutches so that the pickup units are
selectively united with the lifting frame by intermtting electric
power applied to the el ectromagnetic clutches. Therefore, the pickup
units are selectively noved upward and downward by only one
servonotor. 20In this case, the pickup units are provided on a
support bl ock 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 oppqiite to the downward novenent
of the pickup units. For this reason, the elastic springs also serve
as backl ash prevention nenbers for preventing backlash from occurring
bet ween racks and pinions. Therefore, even though a separate device
for 5 prevenwhagrdackiasdnt sohdtheagdednpt heied ast Fer spnisgsead®ny the
prevent backl ash from occurring between racks and pinions. As a
result, thelappatatpsingsf wlidrerssivpl béi edcklasaddidevemtdaah fndere
uniting units using el ectromagnetic clutches includes a sol enoid, and
a uniting ¥orcqoirevehatings HasEIdd FRbe tdeuselegoiskwargbsepachs ednd
fromthe solenoid. Since the uniting units are provi ded between a

lifting unF&na@ﬂsthe PhekkdPoudi t Ssevdhetaopgnatd oe@harbhie upeving ore
that is allowed to sone extent during the operation of the sol enoid
can proyi deravbufDes WhtR1£68Pe6t 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 1is inserted into the solenoid and separated from
the sclenoid. Since the uniting urits are provided between
a lifting unit and the pickup units, the separation of the
uniting core that 1is 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



15 to the noving distance of the pickup unit. Accordingly, since the
bunper clearance is excluded fromthe picker and is formed outside
the pickup unit, the picker is satisfactorily and firmy fixed to the
| ower support frame of the pickup unit. As a result, it is possible
to prevent 20 troubles fromoccurring in processes due to the tw st
or | ooseness of the picker. - 8 - FIG 1 is a perspective
view of a conventional pick and place system FIG 2 is a
view showi ng the external appearance of, a pick and place apparatus
according to an enbodi nent of the 5 pr &sént i nvent | on; FIG 3
is a conceptual viewillustrating a lifting unit of the pick and
pl ace apparatus according to the enbodi nrent of the present invention;
FIG 4 is a congeptual ivi ewelspsitriated ngepi ckup contentlilorofl tpHekpaok
and pl ace apparatus according to the enbodi nent of the present
invention;place sydfdem; 5 is a viewillustrating that the lifting unit
shown in FIG 3 and the pickup units shown in FIG 4 are assenbled to
each other; 15FIFGs.62i 9 sa £onceptsredwiigewhel lassterabilngrpkarapesatifon
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 inventiony;

PIG. 4 is 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
agsembled 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 1is a cross-sectional view dillustrating the

operation of the pick and place apparatus according to the

20 embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBCDIMENTS

The most preferred embodiment of the present invention



of the pick and place apparatus according to the enbodi ment of the
present invention; and FIG 7 is a cross-sectional view
illustrating the operation of the pick and pl ace apparatus according
to the 20 enbodi ment of the present invention. DESCRI PTION OF THE
PREFERRED EMBCODI MENTS - 9 - will be described in detail belowto
allow those skilled in the art, to which the invention pertains, to
easily carry out the invention. The object, advantages, other

obj ects, and characteristics of the present invention will becone 5
apparent through the follow ng descrrp@ién of the preferred

enbodi nent . An enbodi ment to be disclosed in this specification
is the nost preferred enbodinent that is selected fromvarious

embodi mentg; of Bdeady@sondd ifveldiaan elakl @y Bhese skidskedkiQlea ihe
art to easily understand the present invention. The scope and sprit

of the pregeantaipverbi qmiahe 11y Lhvédedd opdhe igidodigreshs i Fyr thery
vari ous changes and nodifications of the enbodi nent can be nade

Wi thout depayting fLroOBhENEn SCORBcanh ek | Tad@fan'(:ﬁ@e!sDV%lﬁtthQn,ob@@dts,
ot her equival ent 15 enbodi nents can be made. FIG 2 is a view

showi ng t hg, ext-gpRaktappeas @nce rof tide Pheksant plracetapparalUs become
according to an enbodi nent of the present invention, and FIGS. 3 to 6

?LeFlegsarz gsshLanaeptitidugt e ofolNfiRiChicardipkacs agpamal YeThevad
embodiment.

An embodiment to be disclosed in this specification is
the most preferred embodiment that 1s selected from various
embodiments 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 limited to
the embodiment. Further, wvarious changes and modifications
of the embodiment can be made without departing from the
scope and spirit of the invention, and other equivalent

15 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,

20 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



20 FIGS. 3 to 6 schematically show the pick and pl ace apparatus for
t he purpose of the clear understanding and description of the present
invention. In FIGS. 3 to 6, peripheral conponents are omtted, and a

di stance between units or the - 10 - operation thereof is
exaggerated to sone extent. Specifically, FIG 3 is a
conceptual viewillustrating a lifting unit of the pick and pl ace
appar atus according to the enbodi nent of the present invention, and
FIG 4 is a 5 conceptual viewillustratjng pickup units of the pick
and pl ace apparatus according to the enbodi mnent of the present

i nvention. Further, FIG 5 is a viewillustrating that the

lifting unit shown in FIG 3 and the pickup units showmn in FIG 4 10

are assenbbgskdto eacherbbér isFekagdeisal aencepkuaktghew illustrating
the operation of the pick and pl ace apparatus according to the

embodi ment of thgepiesently NVEIG) aN. iF|G cohdeptalr Osisws eQlliBrabhtYhew
illustrating the operation of the pick and pl ace apparatus according

to the enmbodimBfinpfurdix tde PHeSENdk i el apparatubhedeiogkiagdto
pl ace apparatus according to the enbodi nent of the present invention

i ncl udes acsalppRbbdbhOeK 32, theCkpiedatit Siddsnigidd, fting wnct 24,iand
uniting units 26. The support block 12 is provided in a stationary

frane ) oforkeRiickvodyl Rhaget sysieM padeuPr aMi €8S oF St | DSk Y and
structure. The pickup units 18 slide through the support block 12 so

as to be npves upyesdhang soveward: ERChhOf ehbedPhEkUPoENkLS ipaeludes
an elastic spring 14 that is provided on the
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 e=ach other. FIG., & is a conceptual view
illustrating the operation of the pick and place apparatus
according to the embodiment of the present invention. TFIG.
7 is a cross-sectional view illustrating the operation of
the pick and place apparatus according tc 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

tc be moved upward and downward. FEach of the pickup units

includes an elastic spring 14 that is provided on the



support block to maintain an el evated position of the pickup unit
noved upward fromthe support block 12, and a picker 16 that picks up
an object such as a package. The lifting unit 24 includes a lifting
frame 20 and a servonmotor 22. The 5 lifting 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 ﬁ{th the lifting 10 frame 20 by
intermtting electric power so that the pickup units 18 are

sel ectively noved upward and downward in synchronization with the
upward and downward novenent of the lifting unit 24. Specifically,
each of theugpakupluid $cl&adhtahe abowee vdSedrenddioned e@muoreptiskup
i ncl udes an upper support franme 28 provided in a direction crossing
the liftimgnit amere2D upanddndcabl eheaslsp3tk aslodi Xed tandoet hiekds 06
t he upper support frame 28. Further, one of the novable rails is
provi ded wilidt pipikekerp o ahdeatvaaunms i aepdZkapnnected tidttihg 20it
pi cker. Furthernore, each of the novable rails 30 passes through the
support blagkiA2lvdés aa qutferingaifradd, i ghd ski deswemctthe @g.er The
circunferential surface of the novable rail, so that a noving path of
the movabl gifgidg | Sr&@eupedis prbdideln taddidd=an, tide | PYEKUSURROLE 18
frame 36 is fixed to | ower ends of the novable rails. (See FIG 4)
Meanwhi | e, o ¥ @lg ] 0CKS 088, MhieGh eagd Bay@omotdekozari@ pFoMidledoathe

both ends of the lifting frane 20 of the lifting

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 wupward and downward in

synchronization with the upward and downward movement of the
lJifting 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 via 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 ot her
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_engs_of the lifting frame 20.
Quter rails 34 15 are provided in the d pport block 12 so that the
lifting paths of the lifting rails 40 are secured. Meanwhi | e,
t he upper surface of the lifting frame of the lifting unit conmes in
contact wi th theitower surdvacesugiporhe fupper3suppof txdd amesl ofert kads
pi ckup units due to the 20 uniting units. Accordingly, bunper pads 52
are provi ded onetihevdbid inxg lfsr.anmse20Fs®. as) t 0o absorb the i npact
caused by the collision between the upper support franmes 28 and the
lifting frame. Meah®hilkurthek, pachkof38 hevhinit igrphuMdw26G Wiicsh are
selectively unite the pickup units 18 with the lifting frame 20,
i ncl udes apuoirideg soOrebd add afsahenQidt48g Theame 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 1s 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
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 lifting
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

1ifting frame.



uniting core 46 is fixed to the lifting frame 20. The 5 solenoid 48 is
fixed to the upper support franme 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
pi cker is noved downward by the rack and the pinion. The pi cker
is moved downward due to the operation of the uniting unit. In this
case, if the picker is excessively nbv downward and excessively
presses a package 15(chip), the uniting core 46 slides so as to be
separated fromthe solenoid 48. For this reason, a bunper, which is
fornmed of a cl emtigfieer andeachpridfy ptloyvi deditbhna camdesnt i ohédl pwoken,
is substituted with the uniting unit. That is, the uniting unit 26 is
a bunper. Wendthe =29 hhfitenghenplcRdp isnimyvead dawmwerhe dveniay drame
pi ckup finish position where the picker 16 finishes picking up an
obj ect, theybuiperuabs ows thecdndttogeunist &4dt @ beoreveidi dednwar tihe
whil e the separation of the uniting core 46 fromthe

uniting core 46 1is fixed to the lifting frame 20. The

5 solenoid 48 is fixed te the upper support frame 28 of each

pickup unit, and selectively united with the uniting cocre 46

by intermitting electric power, (See FIGS. 3, 4, and 6)

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

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

The picker 1is moved downward due to the operation of
the uniting 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 solencid 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 1is, the uniting unit 26 is a bumper. When the

20 lifting unit 24 is moved downward even at a pickup finish
position 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 wuniting core 46 from the



- 14 - solenoid 48 causes the picker 16 to be maintained at the

pi ckup finish position. Furt her, since the bunper is provided
in the picker 16 but in the uniting unit 26, that is, the bunper
clearance 5 is excluded fromthe picker and is forned outside the

pi ckup 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 tw st of

not

t he picker

16 is prevented, and it is possible to prevent troubles

fromoccurring in processes due to the,;]0_rotation or twi st of the
pi cker.
frombeing rotated, and the uniting unit 26 allows the lifting unit
24 to be noved downward while maintaining the picker 16 at the pickup
fini sh posselomiduéd heansee, thee biskeyr 16 proviedetg It dined dett Kee
pi ckup unit 18 in order to integrally fix the picker to the pickup

unit

18.

That is, the bunper is a nmenbei for preventing the picker

pickupgvemitsinl @ostihéost ationary franme 10 is provided with an

al i gnnent bar 50 that conmes in contact with the upper support franes
and a receivi ngFgrobee, 54ditdmttreedeimpes thep20vsdd@nuoddsi M lien porcder
to align the pickup units 18. Further, brackets 56 are fixed to
t he stati ohé@rlyut riames kO, urdnid nigh@nalti §dpebbabais 50ches himygs: cdreseened
to the brackets so as to be rotated. Further, alignnent springs 58 -

15 -

5

10

15

20

is excluded from the picker and is formed cutside 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 in processes due to the
rotation or twist of the picker. That is, the bumper is a
mempber for preventing the picker from being rotated, and the
uniting unit 26 allows the 1lifting unit 24 to be moved
downward while maintaining the picker 16 at the pickup
finish position, Furthermore, the bumper 1is provided
outside the pickup unit 18 in order to integraliy 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
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



are provi ded between the brackets 56 and the alignnment bar 50. (See
FIG 4) Accordi ngly, for exanple, when the servonotor is driven
fromthe uppernost 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 alignnment springs and
aligns the pickup units at the pickup positions. Meanwhile, the

al i gnnent bar 50 and the pickup units 18 10 conme in contact with each
other due to the elastic springs 14 of the pickup units, and each of
the elastic springs 14 has a separaté& f8nttion other than a function
to maintain the pickup unit at the elevated position. That is, the

el astic forces of the elastic springs 15 serve as elastic forces that

al low the pagkpapdidde Bebhesnt enal vexskeoaesEnanantaet avitfmeachbar
ot her during tﬁe rack-pinion driving, so that the elastic springs

al so preveph bagkd asi;, Agcordingly, each of the elastic springs 14 is
used as 20 a backl ash prevention nenber that prevents the backl ash of

the racks and the-BirAiARSyOf tbPeetdddiid)d whiht thE OB 0G6ME £ NG W viche
pi ckup units are united wth the lifting unit by the uniting units
26. - 16 from the uppermost position, which 1s a pickup standby
5 position, tc 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.
Meanwhile, the alignment bar 50 and the pickup units 18
10 come 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 maintain
the pickup unit at the elevated position.
That 1is, the elastic forces of the elastic springs
15 serve as elastic forces that allow the rack and the pinion
to 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

i

the uniting units 26.



As descri bed above, the present invention provides sinple pickup
units that independently perform pickup by only one servonotor 22,
and a pick and place apparatus in which elastic forces required to
fix the pickup units also 5 prevent the backl ash, thereby inproving
the reliability and productivity of the apparatus through the
sinmplification of the structure thereof. FIG 2 is a view
showi ng the external appearance of a pick and place apparatus to

whi ch all of the devices and 10 units are assenbl ed, and shows that
the lifting unit 24, the pickup units , and the uniting units 26
are assenbled to one another. The lifting unit 24 includes a
relatively long lifting frame 20, which is included in a pick and

pl ace system annsi siemueidbadgpwabdvand dewnmpaedeby olrereserivonoopv2@ed 5
in the stationary frame 10 in order to secure a stationary structure
of the appsimgilus. pTheupi ckupsunitist 18ndependerependertifyrpr qvideg soy
as to be separated fromthe lifting frame 20, and the el evated
positions @ily hengi s&kupormid:s 18, mawed aupviarkd frrdonpl dee sapparatid otk
12 are 20 mmintained by the elastic springs 14. Each of the uniting
units 26 iwielddes]astsial efi b ABrddiairads tan &l:ectionagoktpcuciuschliso
Each of the sol enoids selectively unites each of the pickup units 18
with the |pfdieng fotaemoadikingsh,- therebyntieprott hggtekectkeiiebpbdivey. and
Pneurmati c devices that are provided to i ndependently supply vacuum
pressure twrddigtpiviker fl6Gheardbositisonhsenghr shengtingphadnrathat afe
used to control the positions 5 of the pickers to pickup standby
positions ghe thepitekeptpesebfons, and the like are applied like in
t he conventional apparatus. Accordingly, the detail ed-description
thereof will beromitiedsi o thies SpeeihycahboBxternal 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 is included in a pick and place
system and is moved upward and downward by one servomotor 22
15 1in the stationary frame 10 in order to secure a stationary
étructure of the apparatus. The pickup wunits 18 are
independently provided so as to be separated from the
'lifting frame 20, and the elevated positions of the pickup
units 18 moved wupward from the support block 12 are
20 maintained by the elastic springs 14. Each of the uniting
units 26 includes a solenoid 48 that is an electromagnetic
clutch, Each of the solenoids selectively unites each of

the pickup units 18 with the 1lifting frame 20 by



Further, the servonotor 22 has been directly connected 10 to the
pi nion block so as to performthe rack-pinion driving in the
drawi ngs, but a pulley driving nethod using a timng belt nay be
applied. Wien the pulley driving nmethod is applied, the servonotor 22
can be received in the stationary frame 10 serving as a case.
Accordingly, it is possible to 15 nake the structure conpact. The
conponents of the pick and pl ace apparatus according to the
enbodi ment of the present invention @ﬁh be described in nore detai
bel ow. As shown in FIGS. 2 and 3, the Fifting unit 24 includes rack
bl ocks 38, which have 20 racks, provided at both ends of the [ifting
frame 20. Further, the lifting frame 20 is connected to the support
bl ock 12, whiehnptoMigles extirdfceperee.position in the stationary
structure, by using the lifting rails 40 so that
Pneumatic devices that are provided to independently
supply vacuum pressure to the pickers 16, and position
sensors (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 is
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 compeonents 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 lifting unit 24 includes rack blocks 38, which have
20 racks, provided at both ends of the lifting frame 20.
Further, the lifting 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



- 18 - alifting path is secured. For this purpose, each of the
lifting rails 40 is conposed of a bar type rail, and the support
block 12 is provided with the outer rails 34 through which lifting
rails 5 40 pass and slide. Each of the outer rails may be provided

wi th a bearing. Meanwhi | e, 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 bl ocks
42 is connected to the servonotor 22, and the servonotor 22 is fixed
to and supported by the stationary frafe-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). 15The

lifting franmer2hnd spdixed txduheqrack bl ocks 38 in a direction
crossing so as to cross the stationary frame, and the uniting cores

46 of the unitimg Uphis ZRrdoBef i X&thi ockhaHd fihpgifganm 2@ sppagst o
protrude fromthe lifting frame. 20Further, for exanple, a ring

shaped bugBgpopad 82 IS PEPVeYed aaouNd ;each Hyf &Lhepdwd t hNYc-£ONeS is
46. The bunper
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 Dblocks 42 is connected to the servomotor 22, and the
servomotor 22 is fixed to and supported by the stationary
frame 10. In this case, the rotating shaft 44 passes
through the sidewalls of the staticonary frame 10 and the
support block 12 through bearings {not shown).

135 The lifting frame 20 is fixed to the rack blocks 38 in
a direction crossing 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



pads 52 are provided to absorb the inpact, which is caused by the

collision between the upper surface of the lifting - 19 - frame 20
and the | ower surfaces of the upper support franes, during the
operation of the uniting units. When the servonotor 22 is

driven, the pinion blocks 42 connected to each other by the rotating
shaft 44 are rotated. 5 Accordingly, the rack blocks 38 are linearly
noved upward and downward, so that the lifting frame 20 fixed to the
rack bl ocks and the uniting cores 46 are noved upward and downward.
Particularly, as shown in FIGS. 4 and %? sach of the 10 pickup units
18 includes the upper support franme 28 provided in the direction
crossing the lifting frame 20, and the sol enoi ds 48 where which the

uni ting coresnd&@r£énd raed Yidwserdedaand separat @shar esipp@et tiraide,
upper support franme. Wien electric power applied to the solenoids is

15 i nterm §hethg eaedh Ofetha csobenehdsuddt add aws ttishe uniting core 46
to be freely inserted thereinto and separated therefrom Wen

electric pover iggeapRhbedet-@ohBEos0pENOE dgriwach e thie i tHiRGKeoues
46 is united with the solenoid 48. As a result, the upper support
frame 28 apdntéierdd fid "hch 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
bPleocks and the uniting cores 46 are moved upward and
downward.
Particularly, as shown in FIGS. 4 and 3, each of the
10 pickup units 18 includes the upper support frame 28 provided
in the direction crossing the 1lifting frame 20, and the
solenoids 48 where which the uniting coxes 46 are freely
inserted and separated are fixed to the upper support frame.
When electric power applied to the solenoids 1is
15 intermitted, each of the solencids 48 allows the uniting
core 46 to be freely inserted thereinto and separated
therefrom., When electric power is applied to the solencids,
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



20 frame 20 are attached to each other. The nmovable rails 30
used as sliding nenbers are fixed to both ends of each of the upper
support franes 28, and one of the novable rails 30 is provided with
the picker 16 and - 20 - the vacuumline 32 connected to the picker.
The vacuum line 32 is connected to the pneunatic device 54.
Further, the support block 12 is provided with the outer rails 34
that secure the lifting paths of the novable 5 rails 30, and the
novabl e rails 30 are accurately noved gpmard and downward whil e being
supported by the support block 12. (S@ FIG 6) In this case,
the elastic springs 14 are fitted to the novable rails 30, and the
el astic springs 14 are provided on 10 the support block 12 so as to
apply el ashecvioungeslime t e appsrctedppor ther pireke?8. The vadien |ldwer
support frame 36 is fixed to | ower ends of the novable rails, which
pass throgghikheostupposd 4 atle bAcumatibadetie |omwer ends of the
novable rails are connected to 15 each other. Accordingly, the
novabl e rails 3Fhmanexf i roy fhyedrby Hllekupper isuppostidedneiand dhee
| ower support frame, so that the upper and | ower support frames and
t he novabketeai FaifermireakangykbarestiisiIClUf€ing paths of the movable
5 ralls 30, and the movable rails 30 are accurately moved
upward and downward while being supported by the support
block 12, (8See FIG. &)
In this case, the elastic springs 14 are fitted to the
movable rails 30, and the elastic springs 14 are provided on
16 the support block 12 sc 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
ralls 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



Meanwhi | e, the alignnent bar 50 is disposed on the 20 upper support
frames 28, and the alignnment bar is connected to the stationary
frame. Since the pickup units 18 are i ndependently provided to the
support bl ock 12 through the elastic springs 14, the alignnent bar is
provided to align - 21 - the pickup units 18. In addition, the
pi ckup process may be divided into a pickup standby position and a

pi ckup position. In general, the pickup standby may be perforned at

t he uppernost 5 position. Wen being_neﬁeg downward to the pickup
position, the alignnment bar noves the pickup units 18 downward so
that the pickup units are positioned at the pickup positions.

For this purpose, the alignnent bar 50 is hinge-connected to the
brackets 58hewhichimrmiftisxdd.to the 10 stationary frane, in order to
nove the pickup units 18 to pickup positions. The alignnent springs
58, which apply Inoadicidgricmpvithg tHiekppckupcanst sagowewaridrigledutinthe a
brackets to the pickup positions, are provided to both ends of the

al i gnnment backsf. stidtdby hpss Tlasey asl shawrkup tdwes idrian.ngsin hdergeral,
shafts are connected to both ends of the alignnment bar 50, and a

t hrough hokéet hpbeigle whs tcdndthe hiayge bghaberpasses istf ortived uppesacist
of the brackets 56, so that the above-nentioned hinge connection is
achi evefl. 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 1is 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
load 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-mentioned
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



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

i ndependently noved upward and downward with respect to the support

bl ock, and the lifting unit that - 22 - includes the lifting frame
20 crossing the pickup units. The lifting frame 20 and the upper
support frames of the pickup units are connected to each other by the
uniting units 26. 5Accordingly, as shown in FIGS. 6 and 7, when

pi ckup begins to start, the servonotor _is driven, so that the pinion
bl ocks 42 and the rack bl ocks 38 ar€ drfiven. As a result, the lifting
frame 20 is noved upward and downward. In this case, when electric
power is not applied to the 10 sol enoids 48, each of the uniting
cores 46 haclneety tiheserifdinit ordhe 20| enaighiand sepapatedpl nomtshe
sol enoid. For this reason, the pickup units 18 are nmai ntained at the

el evat ed phsi tiighsngy fdwenee! 26t kAdSPendHpkd. {(H8soF GErdMes | B the
contrast, when electric power is applied to the
pickup units are connected to each other by the uniting
units 26,

5 Accordingly, as shown in FIGS. 6 and 7, when pickup
begins to start, the servomoter 1is driven, so that the
pinion blocks 42 and the rack blocks 38 are driven, As a
result, the lifting frame 20 is moved upward and downward.
In this case, when electric power is not applied to the

10 solenoids 48, each of the uniting cores 46 is freely

inserted into 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 sclenoids 48, the solenoid is united with the uniting 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 is



15 sol enoids 48, the solenoid is united with the uniting core 46 by a
magnetic force. Wen 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 novable rails 30 fixed to
t he upper support 20 frames 28 are noved together with the lifting
frame 20 while sliding through the outer rails 34 in the support
bl ock 12. (See FIG 7B) The electric power applied to the sol enoi ds
48 is - 23 - intermtted by a control,,unit (not shown) and relay
switches. In addition, the control unit operates the vacuumlines 32
of the pickup units to which electric power is applied, and perforns
pi ckup by the pickers 16. 5Meanwhil e, when the pickup units 18 are
moved dowdwaedmbitedhedbwind t¢ontaml tuni26, (nbheshbunt i endpréhys dwlitches.
continuously generate el astic forces against the downward novenent of
t he pi ckupnuriddd tign, Theeelcasitivolf aindés cpausbethéheacksuamd itihes 32
pi nions to be always engaged with each other during the 10
rack- pi ni ofi dhevipngkupndnptevent wbackl asdéctric powdmn paldhpkloigd,t ked
sol enoids 48 and the uniting cores 46 provi de bunpers that absorb
i npact cawpsedobysthechud thynghenictic®4rduténg the pickup of the pickers
16. That is, when each of the pickers 16 is excessively noved al ong
the no¥%i ng 15 patanwdiidet hehkenf thegpunkup t bustaphd | &se | vade ® ndoirtwaed
surface of the chip, repulsive forces of the elastic springs 14
becone | akgeththanitummonui Dr<est gerier atledthet epennghel dnconngncordy
46 and t he sol enoi ds 48.

generate elastic forces against the downward movement of the

pickup units 18. The elastic forces cause the racks and the
pinions to be always engadged 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 lifting
unit 24 during the pickup of the pickers 16. That is, when
each of the pickers 16 is excessively moved along the moving

15 path and the lifting unit thus applies load conto the surface
of the chip, repulsive forces of the elastic springs 14
become larger than union forces generated between the
uniting cores 46 and the solenocids 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

sclenoids 48, the lifting frame 20 attached to the solenoids



Therefore, when the lifting frane 20 provided with the 20 uniting
cores 46 is initially noved downward while the union forces are
mai nt ai ned between the uniting cores 46 and the sol enoids 48, the
lifting frane 20 attached to the solenoids - 24 - 48 is al so noved
downward and the pickup units 18 are al so noved downward. VWi | e
t he pickers 16 are noved downward to a predeterm ned pickup finish
position together with the 5 lifting frane 20, the elastic springs 14
are conpressed. For this reason, the repulsive forces of the elastic
springs 14 are increased against the I%%tlng frame 20. If the
lifting frame 20 continues to be noved downward and passes the
predeterm ned pickup finish position, so that 10 the repul sive forces
of the el astiis syrdongsoviedl bdoomaddarger thwmnpidleipuniant or&esre also
generated between the uniting cores 46 and the sol enoids 48, the
uniting coresddGoaneasgparated fromthe sol enoids 48. Accordingly,
even though the lifting frame 20 continues to be noved downward, the
sol enoids 48 While the pickers 16 are moved downward to a
predetermined 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 hkecome larger

than the unicn forces generated between the uniting cores 46

and the solencids 48, the uniting cores 46 are separated

from the solenoids 48. Accordingly, even though the lifting

frame 20 continues to be moved downward, the solenoids 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 in the solenoid 48, for
example, the values of a voltage and current applied to the

20 solenoids 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



15 are not noved downward any nore.
Theabove- nent i onedoper ati oni sexperinentally determned in
consideration of the union force caused by the anmount of the current
flowing in the solenoid 48, for exanple, the values of a voltage and
current applied to the 20 sol enoids and the repul sive force of the
el astic spring 14 caused by the conpression, and may be
sati sfactorily achi eved. Accordingly, the structure of the picker 16
is more - 25 - sinplified. In particylar, a variable nmenber and a
bunper, which are provided in the pic er”in order to cope with the
bunper cl earance, do not need to be provided. In nore particular,
since the picker is fixed to the pickup unit, 5 the rotation or tw st
of the piekeplisipsevenhedarticular, a variable member and a bumper,
which are provided in the picker in order to cope with the
bumper clearance, do not need to be provided. In wore
particular, since the picker is fixed toc the pickup unit,
5 the rotation or twist of the picker is prevented.

That 1s, as described above, the picker should be
provided with a bumper for absorbing impact that 1is
generated from the lifting unit, According to the
embodiment of the present invention, the wuniting unit 26

10  that includes the solencid 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 ke prevented.

As described above, according to the embodiment of the

20 present invention, a plurality of pickup units 1is
selectively moved upward and downward by using only one

servomotor. Therefore, the apparatus has the simple

structure.



That is, as described above, the picker should be provided with a
bunmper for absorbing inpact that is generated fromthe lifting unit.
According to the enbodi nent of the present invention, the uniting
unit 26 10 that includes the solenoid 48 and the uniting core 46
copes with the bunper clearance of the picker 16. Since the
uniting units 26 are provi ded 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 cag be fixed to the rectangul ar
structure that is formed by the uppér 8nd | ower support franmes 28 and
36. Further, since the noving path of the picker is secured by the
novable rails, the twst of the picker can be prevented. As descri bed
above, accordi myet osinpd idiloadiimantofof thdies 2upresendbfi nwentdmraratus
plurality of pickup units is selectively noved upward and downward by
usi ng onl yaoses senyonuimber BHerpefrarse,tot e appRicaid)s taadiie widgdiag
structure. - 26 - The sinplification of the structure of the
appar at us taaused uibe anhbeeight part cHeo dHepaeicedand hanghyviaguaihag
t he vol une and wei ght of the apparatus and inproving the reliability

of the appatakbslithuréhetihet BppProguct i ViU HaY 5 v aeiudyiRg tihen
apparatus is inproved. Furthernore, since requiring a small space,

t he cospaghknappat tiisy thadUAGRRUSsi InPrOCO&SSeSFurthermddl, since
addition, the elastic spring that is used to fix the pickup unit is
al so usedrkgupravent sbackhash. Ageeedi nghy, compact apparatus is
advantageous in progesses,
In addition, the elastic spring that is used to fix the
pickup unit is alsc used to prevent backlash. Accordingly,
10 a separate device for preventing backlash deoes 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 fthe bumper
15 c¢learance 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 cutside 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.



10 a separate device for preventing backl ash does not need to be
added, which nmakes it possible to further make the apparatus sinple.
Further, since the solenoid and the uniting core of the uniting unit
formthe structure for coping with the bunper 15 cl earance when the
package is picked up, a separate device for coping with the bunper

cl earance does not need to be added. Furt hernore, the picker
does not need to include a bunper therdi-n and t he bunper is provided
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, wahri $5PESSINE 150 prevent troubles fromoccurring in

processes due to the rotation or tw st of the picker. -27- WHAT IS
CLAIMED IS 1. A p!z%iaﬁdaahagﬁa@@%@tﬂ%ugog&ﬁéﬁgﬁg: a support
bl ock that is provided in a stationary frane of a pick and pl ace

system and providespost allRMakhagt EHCHHERIded in a RikekuPnaFy t srdnfaat
slide through the support block so as to be noved upward and

downwar d, ed@chaofpiidie phekupldud t sybbehudindg poyvabdses rai | sthhadnane
provided with a picker holding a package at one end of the novable
rail; structure;

pickup 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 raii;

a lifting unit including a 1lifting frame that is
united with the pickup units, a servomotor that drives the
lifring frame, and a power transmission unit that transmits
power of the servomotor to the lifting Zrame so as to move
the l1ifting frame upward and downward; and

uniting units controlling the union between the pickup
units and the lifting frame by using electromagnetic forces
so that the pickup units are sgelectively moved upward and

downward during the upward and downward movement of the

lifting frame united with the pickup units.

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

an upper support frame that is fixed to upper portions



alifting unit including a lifting frame that is united with the

pi ckup units, a servonotor that drives the lifting frame, and a power
transm ssion unit that transmts power of the servonotor to the
lifting frane so as to nove the lifting frame upward and downwar d;
and uniting units controlling the union between the pickup
units and the lifting frame by using el ectromagnetic forces so that
the pickup units are selectively noved3upward and downward during the
upward and downward novenent of the lifting frane united with the

pi ckup units. 2. The pick and place apparatus according to claim1,
wherein eacly Q%etQ%vaQEUPaEﬂéténar%%éU%ﬁ%d ABMNRPEheSYRPOE hq f £ AR ;
that is fixed to upper portions the novable rails and

provi ded ahgye the lifting frame; and a | ower support frane
that is fixed to | ower portions of the novable rails, so as to have
the shape of a f4 arRwer kuppdrt Theahé Ckhand PlAcejappanates seeoIsHNg
to claim2, wherein the power transm ssion unit includes: rack
bl ocks ext esmdi pgebeho@mitike Lhilds ng dor ape, thavinager acks, sHaghegubfied so
as to be nmoved upward and downward through the support bl ock; and

pi ni on bl ocksmeeanected to the servonotor and having pinions that are
engaged with the racks to transmt the power of the servonotor to the
racks.

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

wherein the power transmission unit includes:

rack blocks extending below the lifting frame, having
racksg, and guided sco as to be moved upward and downward
through the support block; and

pinion blocks connected to the servomotor and having
pindions that are engaged with the racks to transmit the

power of the servomctor to the racks.

4. The pick and place apparatus according to claim 32,
further comprising:

lifting rails that are provided outside the rack
blocks, respectively, so as to slide upward and downward

through the support block.

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

wherein each of the uniting units include:



4. The pick and pl ace apparatus according to claim3, further

conpri si ng: lifting rails that are provided outside the rack
bl ocks, respectively, so as to slide upward and downward t hrough the
support block. 5. The pick and pl ace 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
t he upper support frame and united wi-2A-the uniting core. 6.
The pick and pl ace apparatus according to claim 3, further

conpri si ng: el astic springs that are provided around the

novabl e rails, respectihyeldre ARQreNE PfxLAGR Qhet her @l APt CrePr LAGS
bei ng supported by the Support block and the other thereof being

supported by the uppencsHPRALE fikAMBixed to WhErggh:t hauhrekl ashre
bet ween the racks of the rack bl ocks and the pinions of the pinion

bl ocks i s prevemntwed fiem @6eUifitlithg core. 7. The pick and place
appar atus according to claim6, wherei n union forces generated
bet ween the uniting cores and the sol enoids of the uniting units are
set to be smaller than repul sive forces of the elastic springs when
t he pickup unit$.paseepptiipapbsilzicenspparatus according to c¢laim 3,
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
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.

7. The pick and place apparatus according tec claim 6,
wherein union forces generated between the uniting
cores and the sclenoids of the uniting units are set to be
smaller than repulsive forces of the elastic springs when

the pickup units pass pickup positions.

8. The pick and place apparatus according to claim 2,
further comprising:

an alignment bar that i1s hinge-connected to an upper



8. The pick and pl ace apparatus according to claim2, further
conprising: an alignnment bar that is hinge-connected to an upper -
30 - portion of the stationary frane so as to be rotated wth respect
to the stationary frane; and al i gnnent springs that are

provi ded between the stationary frame and the alignnent bar,

wherein the alignnment bar pushes down the upper support franme by the
al i gnnent spring at a pickup standby -gdsition of the pickup unit.

9. The pick and pl ace apparatus according to claimz2, further

conpri si ng: bunper pads that are provided on the lifting frame

so as to ag%%?oﬁ mpact npeteenchhe, | ELLEDgsET aae (and,d N URRYY witn
support franes.
respect to the stationary frame; and
alignment springs that are provided bhetween the
stationary frame and the alignment bar,
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,
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.



