SEMICONDUCTOR PACKAGE LOADING APPARATUS AND METHOD BACKGROUND (a)
Technical Field The present invention relates to a semiconductor package loading apparatus 5 and
method. More particularly, it relates to a semiconductor package loading apparatus and method, which
can shorten time needed for a package loading process and improve the productivity, by reducing the

total prOCESSi”§€ﬁf§d%ﬂ%ﬁ%ﬂﬁg)&&%f%}fﬂlNé‘;" Rﬁﬁiﬁﬂﬂ%‘%ﬂrﬁf@%@ﬁeﬁgcm packages

transferred after previous processes such as sawing and vision inspection 1 ) Background
Art Generally, the fabrication of semiconductor packages includes a series of steps including
manufacturing a semiconductor chip in which high density integrated circuits such as transistors and
capacitors are formed on a semiconductor substrate formed of silicon, attaching the semiconductor

chip to strip materials such as lead 15 framﬁiegﬁiﬁﬁglqbcuit boards, electrically connecting

between the semiconductor chip and the st g wire, and then molding the
semicon%yjtor dw) Hﬂﬂga?p%)aresin to protect the semiconductor chip from external environments.
Semiconductor paciages are packaged in the form of matrix-type arrangement in strip materials, and
the packages in the strip materials are cut and

The present invention relates to a semiconductor package loading apparatus

5 and method. More particularly, it relates to a semiconductor package loading
apparatus and method, which can shorten time needed for a package loading
process and improve the productivity, by reducing the total processing steps that are
sequentially performed in a process of loading semiconductor packages transferred
after previous processes such as sawing and vision inspection into a tube.

10 (b) Background Art
Generally, the fabrication of semiconductor packages includes a series of
steps including manufacturing a semiconductor chip in which high density integrated
circuits such as transistors and capacitors are formed on a semiconductor substrate
formed of silicon, attaching the semiconductor chip to strip materials such as lead
15 frames or printed circuit boards, electrically connecting between the semiconductor
chip and the strip materials using wire, and then molding the semiconductor chip
using epoxy resin to protect the semiconductor chip from external environments.
Semiconductor packages are packaged in the form of matrix-type

arrangement in strip materials, and the packages in the strip materials are cut and



separated from each other. The packages separated into pieces are selected according to
predetermined quality standards, and then loaded onto a tray to be transferred to subsequent
processes. The above process can be performed by a sawing & placement apparatus 5 among
semiconductor fabrication apparatuses, which performs a sawing process of cutting the strip materials
into separated packages and a process of loading the separated packages onto a tray according to the

predeterpépriAudlitystanstiagisotee. savig Sddregee Reprpaiaduminc|piepanssloasiesisd

supplying strip materials, a chuck table for seating the strip materials that are supplied, a sawing unit

for cutting 10 the strip materials on the chuck table into individyal pieces af packages, and a handler
it for IGARAE TG & S SR Y LSSk rar e 5l B & Fravlen B Ui

includes a turntable picker that transfers individual packages to a turntable, a turntable that transfers
the packégestereed dpkapseaHsTtseeas§asicker, a vision device for the package inspection, and a

sorting picker that 15loads the packages from the turntable to the tray after the vision inspection.

After the sawing PRACEBBVEI MISIOSsI ERE SO R dPoIACA Y aliiaTe ROpRREABAS ippartauyed in

the handler unit, and then the packages are loaded onto a tray according to the predetermined quality

dard b f f Xt | : h . when th k h
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on the turntable and moves to the vision device, and the vision device inspects defects on the
undersur€adtings the midkageierials into separated packages and a process of loading the

separated packages onto a tray according to the predetermined quality standards.
The sawing & placement apparatus includes an onloader for supplying strip materials,
a chuck table for seating the strip materials that are supplied, a sawing unit for cutting
10 the strip materials on the chuck table into individual pieces of packages, and a
handler unit for loading the pieces of packages to the tray after vision inspection.
Here, the handler unit includes a turntable picker that transfers individual
packages to a turntable, a turntable that transfers the packages to a working area of a
sorting picker, a vision device for the package inspection, and a sorting picker that
15 loads the packages from the turntable to the tray after the vision inspection.
After the sawing process, the vision inspection for the individual pieces of
packages is performed in the handler unit, and then the packages are loaded onto a
tray according to the predetermined quality standards to be transferred for the next

process.



50nce the vision inspection is completed, the sorting picker classifies the packages into good products
and bad products according to the result of the vision inspection and then loads the packages onto the
tray. When the semiconductor packages after the sawing (or singulation) and the vision
inspection are loaded into a tube for transfer and storage, a separate loading 10apparatus is needed in
order to load the packages into the tube. The above information disclosed in this Background

section is only foiheffignegsrenvhtHndRisiskagey e baskaraaplef e invertionandshgrefore it
may contain information that does not form the prior art that is already known in this country to a

person of rgpary skibin e ot 15 SUMMARY OF THEDISCLORUER, . . The gresen pyention
provides a EMicoRductor pacEggg Foading apparaﬂ% Ria RethS : WRich caR ShoNeER time needed for

a package loading process and improve the productivity, by reducing the total processing steps that
are sequiiiifié@ible and moves to the vision device, and the vision device inspects defects on

the undersurface of the packages.

5 Once the vision inspection is completed, the sorting picker classifies the
packages into good products and bad products according to the result of the vision
inspection and then loads the packages onto the tray.

When the semiconductor packages after the sawing (or singulation) and the
vision inspection are loaded into a tube for transfer and storage, a separate loading

10  apparatus is needed in order to load the packages into the tube.
The above information disclosed in this Background section is only for
enhancement of understanding of the background of the invention and therefore it
may contain information that does not form the prior art that is already known in this

country to a person of ordinary skill in the art.
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SUMMARY OF THE DISCLOSURE

The present invention provides a semiconductor package loading apparatus
and method, which can shorten time needed for a package loading process and

improve the productivity, by reducing the total processing steps that are sequentially



performed in a process of loading semiconductor packages transferred after previous processes such
as sawing and vision inspection into a tube. In one aspect, the present invention provides a
semiconductor package loading apparatus including: one or more transfer pickers for pickingup a 5
semiconductor package and transferring the semiconductor package in one direction; a transfer block
having a package seating part where the semiconductor package picked up by the transfer picker is

seated apd@nerdNPEE FRIVETS PAICSIMGPEHIIBEH BOctONJAeKagb ot steneandtyr prabiss with
respect to a transfer direction of the transfer picker; and a pusher loading the semiconductor package

seated in trhe 10 transfer blockv\i/pto ar'% bvef ?nr(]j.lri]nearl i rﬁ(fi roc%ti%%, wherein the pusher loads the
semiconcﬁ’uggc?rssggk%ug% iffo TAL HET I’OUSg thengc 8ge s(e)zﬁinug part and moves backward through
the return space as the transfer block moves after the semiconductor package is loaded into the tube.
In another aspedf) tR@PraseRClnVER GHigseNidEyasEnidYRNides: pasrayeongustdinefaparatus
including: a vision device inspecting the quality of a semiconductor package according to certain

quality cnigRidingnaspdraissirangiriinekeradoropiciibecurrassrtcickior Rrckarimnddpnaferring
the semiconductor package in one direction according to an inspection result; a transfer block having a

package seating part where the semiconductor kage picked up by the transfer picker is.seated and
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transfer direction of the transfer picker; a pusher loading the semiconductor package seated in the

transfer [dotRmsferallank arayving:aripaeksige ceiaiinaumhe wdieoetiibgosenncentiutier idckageect to

the transfer direction of the transfer picker, wherein the pusher loads the semiconductor package into
the picked up by the transfer picker is seated and one or more return spaces on an upper

portion thereof, and orthogonally movable with respect to a transfer direction of the

transfer picker; and a pusher loading the semiconductor package seated in the

10 transfer block into a tube and linearly reciprocating, wherein the pusher loads the

semiconductor package into the tube through the package seating part and moves

backward through the return space as the transfer block moves after the
semiconductor package is loaded into the tube.

In another aspect, the present invention provides a semiconductor package

15 loading apparatus including: a vision device inspecting the quality of a semiconductor

package according to certain quality criteria; one or more transfer pickers for picking

up a semiconductor package and transferring the semiconductor package in one

direction according to an inspection result; a transfer block having a package seating

part where the semiconductor package picked up by the transfer picker is seated and

20 one or more return spaces on an upper portion thereof, and orthogonally movable



5 tube through the package seating part and moves backward through the return space as the transfer
block moves after the semiconductor package is loaded into the tube. In an exemplary
embodiment, while the pusher is moving backward through the return space, a semiconductor
package picked up by the other transfer picker may be seated in the package seating part of the
transfer block that is vacant. In another exemplary embodiment, the transfer picker may include a

first transfatrpiekeievidie seapmsstenairsdliskebiansbtheparhiehorermave arwrssdinguge the

return space when the semiconductor package seated in the package seating part by a first transfer
picker is loaded into the tube and then the transfer hlock may mave tq a second transfer picker to seat
the sem SNHCEI SRR B4 cRER D ol L e lae Bar TS i UL g el LT part o
the transfer block. ~In still another exemplary embodiment, a distance between the package
seating p@R¢iRrRrLaings@nd splsk artippenayamevabisnaitbrrasnee! desthadebstaredinagiéonaisfer

picker and the pusher. In yet another exemplary embodiment, the semiconductor package

loading apRataiHsiElayibkdRenRetate melpnsnbalsaiactivelyaprishaneislopasiaier miathef an
upper portion of the semiconductor package seated in the package seating part of the transfer block to

Bnothor By T B TGO CUMLBAA DRe AR TN e ) bePRGRod
product, and the semiconductor package temporarily loaded into the tray may be a rework product.
as the transfer block moves after the semiconductor package is loaded into the tube.
In an exemplary embodiment, while the pusher is moving backward through
the return space, a semiconductor package picked up by the other transfer picker
may be seated in the package seating part of the transfer block that is vacant.

10 In another exemplary embodiment, the transfer picker may include a first
transfer picker and a second transfer picker, and the pusher may move backward
through the return space when the semiconductor package seated in the package
seating part by a first transfer picker is loaded into the tube and then the transfer
block may move to a second transfer picker to seat the semiconductor package

15 picked up by the second transfer picker in the package seating part of the transfer
block.

In still another exemplary embodiment, a distance between the package

seating part and the return space may be equal to or smaller than a distance between

the transfer picker and the pusher.



In a further exemplary embodiment, the return space may be formed parallel 10 to a longitudinal
direction of the package seating part at one or both sides of the package seating part. In another
further exemplary embodiment, the return space may be a recessed part or a stepped part formed in
an upper surface of the transfer block such that the pusher moves therein. 15In still another aspect,
the present invention provides a semiconductor package loading method including: seating a

semiconductor prckageinisiked erdnislag/ iemsfedipiekf! tha askagrdkeAlNpackhgba dadater block

having one or more return spaces; moving the transfer block in which the semiconductor package is

seated to_a loading position: loading the semiconductor kage seated in the 20package seating part
of the tran B 0B e (e R B A o el PR om0
the other transfer picker after the semiconductor package is loaded into the tube; moving backward the
pusher tH¥baghERerRaricspathesasinandy dier Ranskagriseriegdokhgopriegrgeplinbarather

transfer picker in the package seating part of the transfer block that is vacant. 5 In a further aspect,

the presesft iRYEPARSIEN BIEIRSD $REVEANDERRIPacKap e adingdbhetiRtbinsdentnge loagieg meertain

semiconductor package to a tray according to whether the semiconductor package is a good or bad
product; pickin a resiqlual semiconductor package to seat the semiconductor package in a
packt‘age §akl §F8 P&Q%Tblock having one or more return spaces; moving the transfer 10
block in which the semiconductor package is seated to a loading position; loading the semiconductor
package seated in thtlpyetagocibeting et earabetbmsiotk theo aabeonsivgtarppsissageat
linearly reciprocates; moving the transfer block to the other transfer picker after the semiconductor

fha;cziﬁé%%%%% ?ﬁ;fat%@etﬁﬁ@; LY IR PRCKWEAC HRERIEEN e By NsBIRi EAR BRCEScRAgeSeating
temporarily loaded into the tray may be a rework product.

In a further exemplary embodiment, the return space may be formed parallel

10 to a longitudinal direction of the package seating part at one or both sides of the
package seating part.

In another further exemplary embodiment, the return space may be a
recessed part or a stepped part formed in an upper surface of the transfer block such
that the pusher moves therein.

15 In still another aspect, the present invention provides a semiconductor
package loading method including: seating a semiconductor package picked up by
one transfer picker in a package seating part of a transfer block having one or more
return spaces; moving the transfer block in which the semiconductor package is

seated to a loading position; loading the semiconductor package seated in the

20 package seating part of the transfer block into a tube using a pusher that linearly



15 package picked up by the other transfer picker in the package seating part of the transfer block that
IS vacant. In an exemplary embodiment, while the pusher is moving backward through the return
space, the semiconductor package picked up by the other transfer picker may be seated in the
package seating part that is vacant. In another exemplary embodiment, the return space may be
formed parallel to a longitudinal direction of the package seating part at one side or both sides of the

package geaREaRE; moving stilcaneiheraxarpiRnieiheditrit, aalistancpibedveghdneatpgackage 5

seating part and the return space may be equal to or smaller than a distance between the transfer

picker and the pusher. In_yet anather exemplary embadiment, the semiconductor package loaded
o he rag TG L0 doton BAE R R S e B e bR B e e
may be a good product. In still yet another exemplary embodiment, the return space may be a

recessedPRrtSHENsERASSY pad Reaiiyinhen seipiosfster dpalskatn Siekemb sy Hiigapthepusher

moves therein. Other aspects and exemplary embodiments of the invention are discussed infra.
transfer picker in the package seating part of the transfer block that is vacant.

5 In a further aspect, the present invention provides a semiconductor package
loading method, including: loading a certain semiconductor package to a tray
according to whether the semiconductor package is a good or bad product; picking up
a residual semiconductor package to seat the semiconductor package in a package
seating part of a transfer block having one or more return spaces; moving the transfer

10  block in which the semiconductor package is seated to a loading position; loading the
semiconductor package seated in the package seating part of the transfer block into a
tube using a pusher that linearly reciprocates; moving the transfer block to the other
transfer picker after the semiconductor package is loaded into the tube; moving
backward the pusher through the return spaces; and seating the semiconductor

15 package picked up by the other transfer picker in the package seating part of the
transfer block that is vacant.

In an exemplary embodiment, while the pusher is moving backward through
the return space, the semiconductor package picked up by the other transfer picker

may be seated in the package seating part that is vacant.



15 BRIEF DESCRIPTION OF THE DRAWINGS The above and other features of the present
invention will now be described in detail with reference to certain exemplary embodiments thereof
illustrated the accompanying drawings which are given hereinbelow by way of illustration only, and
20thus are not limitative of the present invention, and wherein: FIG. 1 is a plan view illustrating a
semiconductor package loading apparatus according to an embodiment of the present invention; FIG.

2 is a perspectivihvagtibistedimg i tjanatssdifnek o tifeseniarsgdedmay backigretppaiatidinparatus
according to an embodiment of the present invention; 5FIG. 3 is a view illustrating a transfer block

moving from ARAding RARKASHLR HS'SLAREISE ReaHRY BadeLAJNE! Si800F R Xiies of the

package seating part.
In still another exemplary embodiment, a distance between the package
5 seating part and the return space may be equal to or smaller than a distance between
the transfer picker and the pusher.

In yet another exemplary embodiment, the semiconductor package loaded to
the tray may be a rework product, and the residual semiconductor package loaded
into the tube may be a good product.

10 In still yet another exemplary embodiment, the return space may be a
recessed part or a stepped part formed in an upper surface of the transfer block such
that the pusher moves therein.

Other aspects and exemplary embodiments of the invention are discussed

infra.
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BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will now be described in
detail with reference to certain exemplary embodiments thereof illustrated the
accompanying drawings which are given hereinbelow by way of illustration only, and

20 thus are not limitative of the present invention, and wherein:



FIG. 4 is a view illustrating a stepped part formed as a return space according to an embodiment of the
present invention; FIGS. 5A and 5B are views illustrating a process in which semiconductor 10
packages picked up by a transfer picker are seated in a package seating part of a transfer block
according to an embodiment of the present invention; FIGS. 6A through 6E are views illustrating a
package loading process according to an embodiment of the present invention; FIGS. 7A

through 7E are vie@s 1llustiasiag @ipackR@e iomding Juetesadiring pddkagieningtappaciage
loading apparatus according to another embodiment of the present invention; and FIGS. 8A and 8B
are views iéléjosrtrargin aa%omn%(r)ig% %ft an i éervglsbe{vlveveenn | nusher and a transfer picker at other side
and an in?ervapbgween e end ofa Erang{er BIocKAnd's package seating part according to

another embodiment of the 20present invention.
FIG. 2 is a perspective view illustrating a transfer block of a semiconductor

package loading apparatus according to an embodiment of the present invention;
5 FIG. 3 is a view illustrating a transfer block moving from a loading position to a
first transfer position under a first transfer picker;
FIG. 4 is a view illustrating a stepped part formed as a return space according
to an embodiment of the present invention;
FIGS. 5A and 5B are views illustrating a process in which semiconductor
10 packages picked up by a transfer picker are seated in a package seating part of a
transfer block according to an embodiment of the present invention;
FIGS. 6A through 6E are views illustrating a package loading process
according to an embodiment of the present invention;
FIGS. 7A through 7E are views illustrating a package loading process using a
15  semiconductor package loading apparatus according to another embodiment of the
present invention; and
FIGS. 8A and 8B are views illustrating a comparison of an interval between a
pusher and a transfer picker at other side and an interval between the end of a
transfer block and a package seating part according to another embodiment of the

20 present invention.



Reference numerals set forth in the Drawings includes reference to the following elements as further
discussed below: 1 : semiconductor package 3 : tray 520 : package transfer device 22 : second
transfer picker 31 : tube 41 : transfer block 43 : clamp

10
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Reference numerals set forth in the Drawings includes reference to the

following elements as further discussed below:

1 : semiconductor package 2 : storage box

3 :tray 11, 12 : vision device

20 : package transfer device 21 : first transfer picker
22 : second transfer picker 30 : tube supply device

31 : tube 40 : transfer device

41 : transfer block 42 : package seating part
43 : clamp 44 : suction aperture

45 : first return space 46 : second return space
47 : guide suit 48 : guide groove

50 : package loading device 51 : pusher

It should be understood that the appended drawings are not necessarily to
scale, presenting a somewhat simplified representation of various preferred features
illustrative of the basic principles of the invention. The specific design features of the
present invention as disclosed herein, including, for example, specific dimensions,
orientations, locations, and shapes will be determined in part by the particular

intended application and use environment.

10



1045 : first return space 47 : guide suit 50 : package loading device 2 : storage box 11, 12 : vision
device 21 : first transfer picker 30 : tube supply device 40 : transfer device 42 : package seating part
44 : suction aperture 46 : second return space 48 : guide groove

In the figures, reference numbers refer to the same or equivalent parts of the

present invention throughout the several figures of the drawing.

DETAILED DESCRIPTION

5 Hereinafter reference will now be made in detail to various embodiments of
the present invention, examples of which are illustrated in the accompanying
drawings and described below. While the invention will be described in conjunction
with exemplary embodiments, it will be understood that present description is not
intended to limit the invention to those exemplary embodiments. On the contrary,

10 the invention is intended to cover not only the exemplary embodiments, but also
various alternatives, modifications, equivalents and other embodiments, which may
be included within the spirit and scope of the invention as defined by the appended
claims.

The above and other features of the invention are discussed infra.

15 Hereinafter, exemplary embodiments of the present invention will be
described in detail with reference to the accompanying drawings.

The present invention relates to a semiconductor package loading apparatus
and method, which can shorten time needed for a package loading process and

improve the productivity, by reducing the whole process stages that are sequentially

11



51: pusher It should be understood that the appended drawings are not necessarily to 15 scale,
presenting a somewhat simplified representation of various preferred features illustrative of the basic
principles of the invention. The specific design features of the present invention as disclosed herein,
including, for example, specific dimensions, orientations, locations, and shapes will be determined in
part by the particular intended application and use environment. In the figures, reference

numbersggfeiriadbacrRiag seitiviaietioppisiidee PERRIBIEY IMERHEBIROIGNPH dBesRYsihfigures
of the drawing. DETAILED DESCRIPTION 5Hereinafter reference will now be made in detail to various

embodimaesptss (\?vfi rt]he pr slesrllt }]nlventieor,gi, exam zlietﬁjgfe which are illustrated in the accompanying
drawings Bncrdesarbed beow R the Ihvention will be described in conjunction with exemplary

embodiments, it will be understood that present description is not intended to limit the invention to
those exemplaryfeRSSiasetitseciathdedhaitgned by one cycle compared to a process in

which a transfer stage and a return stage are separately performed, by returning a
5 pusher for loading the semiconductor package into the tube to the original condition
while the semiconductor package is being transferred from the transfer picker.
Hereinafter, one cycle operation means an operation processing including
moving a transfer block from a loading position to a transfer position, seating
packages on the transfer block by a transfer picker, again moving the transfer block to
10 the loading position, and loading the packages delivered by the transfer picker into
the tube through forward and backward movement of a pusher. When the pusher is
withdrawn from the forward position after pushing the package to a waiting position
before pushing the package, one cycle operation may be completed.
More specifically, when two transfer pickers are used at both sides of the
15  transfer block, packages that are cut may be pushed from the first transfer picker to
the pusher, and may be inserted into the tube, and the transfer block may move to the
second transfer picker. Thereafter, the pusher may move backward and return to
the waiting position through the return space while the packages are being seated

from the second transfer picker to the transfer block.
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10 the invention is intended to cover not only the exemplary embodiments, but also various
alternatives, modifications, equivalents and other embodiments, which may be included within the
spirit and scope of the invention as defined by the appended claims. The above and other features of
the invention are discussed infra. 15 Hereinafter, exemplary embodiments of the present invention will
be described in detail with reference to the accompanying drawings. The present invention relates

to a semiconducispakage |padiatyaprriaig precaihaccavbinl eansn@tepddnecneasiethior a

package loading process and improve the productivity, by reducing the whole process stages that are

sequentlal (ié forme .10 Ioad seml onduct ackageos traensfe regd aft?akplr?wous Br?ceasl%s such as

R mnven IO opera edle I'H%
sawmg andvision |nspec n |n O proces can rrened py one cycle

compared to a process in which a transfer stage and a return stage are separately performed, by
returningRRGk @B EMtN6dblR; the semiconductor package into the tube to the original condition
while the semiconductor package is being transferred from the transfer picker. Hereinafter, one

cycle operation rrgans &) HPRIALIABWIAGERSINEY REYIshRESREVERS RoRRES aeknioapsaradig
position to a transfer position, seating packages on the transfer block by a transfer picker, again

moving the transfer block
OVI g taecéoargf'ns tg % é(r)nbodlment of the present invention. FIG. 2 is a perspective view

illustrating a transfer block of a semiconductor package loading apparatus according
to an embodiment of the present invention.
The semiconductor package loading apparatus may be achieved by
improving a typical tube-type package loading apparatus for loading semiconductor
10 packages 1 (see FIGS. 3 through 5) having undergone previous processes such as
sawing and vision inspection into a tube 31. Particularly, return spaces 45 and 46
may be additionally formed in the upper surface of a transfer block 41. The return
spaces 45 and 46 may serve as a withdrawal movement (return) path of the pusher
51. Thus, after the movement of the transfer block 41, the returning process of the
15  pusher 51 and the package seating process by the transfer pickers 21 and 22 may be
simultaneously performed.
Referring to FIG. 1, the loading apparatus for loading semiconductor
packages into the tube 31 having undergone the transfer process, and vision devices

11 and 12 may be shown.
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10 the loading position, and loading the packages delivered by the transfer picker into the tube through
forward and backward movement of a pusher. When the pusher is withdrawn from the forward position
after pushing the package to a waiting position before pushing the package, one cycle operation may
be completed. More specifically, when two transfer pickers are used at both sides of the 15 transfer
block, packages that are cut may be pushed from the first transfer picker to the pusher, and may be

inserted into the iybg, adkihg teansieliieskoneiameartoshessarepddinsiepaiskage Thergager, the

pusher may move backward and return to the waiting position through the return space while the

packages a d(e? belng seated frgm the s co d transfer %c the tran fer block. Also..i i the
n

a §awing (s ua ion ce i sfelre LS an spection e
package 1o process Aceordi rgg 0 an ebm% e fhe presen INVenton: One cyclé pe’ratlon

may be repeated certain times to load the packages into the tube. FIG. 1 is a plan view illustrating a
semicon@isidnpackaye UOSETa afpiarainsBEatioo: /e &h davinrsinidnab A prddwiemiention.

FIG. 2 is a perspective view illustrating a transfer block of a semiconductor package loading apparatus

accordingHg m%mﬂm@ntgddmg@éeﬁw IS ied inthesEMBRRUNICERIRRREKEIEIRREITD

apparatus may be achieved by improving a typical tube-type package loading apparatus for loading
semlcon% 4/ % cka %H(f% e FIG 3thr0ug£1 qurﬁ ﬁfﬁ{g dergone prevroug{grocesses such as
sawing aRd lf' ‘fc% PRSI IUREENG Mo fINP LRl 28'4RE ABHRL) AL Titionally
formed in the upper surface of a transfer block 41. The return spaces 45 and 46 may serve as a
withdrawberalagsifiedti ptertirg e htpast di@podhead1amhiewafie ngrding\asdiianad roeessing. block
41, the returning process of the 15 pusher 51 and the package seating process by the transfer pickers
21 and 22 may he giRWRNEQHap RAskEREEay be transferred to a loading position by transfer
pickers 21 and 22 of a package transfer device 20 to load and store the packages by
good, bad, and rework products. When packages are good products satisfying the
10  quality criteria, the packages may be loaded into the tube 31 by a loading apparatus
and method according to an embodiment of the present invention.
On the other hand, when the packages are bad products, the packages may
be transferred by the transfer pickers 21 and 22 to be received in a storage box 2.
When the packages are rework products, the packages may be loaded in a separate
15 tray 3 orthogonally movable with respect to the transfer direction of the transfer
pickers 21 and 22, and then may be carried out for a subsequent process.
Even when the packages are rework products, the packages may be
temporarily loaded in the tray 3 for the subsequent process, and then may each be

loaded into the tube 31 by the loading apparatus and method according to the

20 embodiment of the present invention like the good products.
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Referring to FIG. 1, the loading apparatus for loading semiconductor packages into the tube 31 having
undergone the transfer process, and vision devices 11 and 12 may be shown. In a sawing and
placement apparatus, semiconductor package having undergone a sawing (singulation) process may
be transferred to an inspection region, and then may undergo vision inspection by vision devices 11
and 12. Thereafter, the semiconductor packages may be classified into two types of good products

and 5 bad prodygss gsseiBing Hboredaisnmazringualiyrategantan sRviN® rRIGN nesréagiden
classified into three types of good, bad, and rework needing additional processing. In this case,

the packages ma be tra fer d to a loadi osjtion rs 21.and 22 of a i kage
transfer é&vme%g 0 n)aéénd §tor e Egciga(‘gee(sﬂt;@ gg%id adg('gl)?]:k l?@v\/ornkdprrra)ad\ﬁg'gg ﬁ/hstr% packages
are good products satisfying the 10 quality criteria, the packages may be loaded into the tube 31 by a
loading aypdealdiraaiionewittraseeddie thediassies direation: thé ipdedutripanf4d andAthe other
hand, when the packages are bad products, the packages may be transferred by the transfer pickers

21 and 2 haisacaivesiisha sBragerve HAMHRar R RREKAGRIR GsorasTk products, the packages
may be loaded in a separate 15 tray 3 orthogonally movable with respect to the transfer direction of

the transfer plck 22 andt en ma |ed out for a bse roce ven when
the packages ard IS OAMB AR AU BALR OIS BenBHIE T At s dy 3 MPhe
subsequent process, and then may each be loaded into the tube 31 by the Ioadlng apparatus and
method satteptindadcre30, a transfer device 40, and a package loading device 50. The
package transfer device 20 may transfer semiconductor packages to the loading
position. The tube supply device 30 may supply the tube 31 receiving packages to
the package loading position. The transfer device 40 may move packages loaded

10  from the transfer pickers 21 and 22 to the loading position where the packages can be
loaded into the tube 31. The package loading device 50 may push packages
longitudinally aligned in the transfer device 40 into the tube 31. Here, the package
transfer device 20 may include one or more transfer pickers 21 and 22 that suction
and pick up packages to transfer the packages in one direction.

15 The transfer pickers 21 and 22 may be provided in plurality, and may pick up
semiconductor packages to transfer the packages in one direction. The transfer
pickers 21 and 22 may serve as a sorting picker for transferring good, bad, and
rework products sorted by vision inspection. In the embodiment of FIG. 1, the

transfer pickers 21 and 22 may be provided so as to move between the loading

20 position of the sorting region and the inspection region. The transfer pickers 21 and
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20embodiment of the present invention like the good products. As described above, the loading
apparatus may have one or more return spaces 45 and 46 in the upper surface of the transfer block
41, and may move in the vertical direction with respect to the transfer direction. The return spaces 45
and 46 may allow the pusher 51 to move backward to the waiting position. 5The loading apparatus
may include a package transfer device 20, a tube supply device 30, a transfer device 40, and a

package fgagiag aevmeci®ind he pasksigsctianstantryie REbmay diesasionsemirensiagitigasiages to
the loading position. The tube supply device 30 may supply the tube 31 receiving packages to the

package loading position. The transfer device 40 may mav ckages loaded 10 fram the transfer
i, e R s B SRS R o
package loading device 50 may push packages longitudinally aligned in the transfer device 40 into the
tube 31. leaginghanRaieég® transfer device 20 may include one or more transfer pickers 21 and 22 that

suction and pick up packages to transfer the packages in one direction. 15The transfer pickers 21 and

22 may be provideg ippkiralipp Rk gy iEkwigemieopaHcRa PRrkagestggsrstaethepagkages in

one direction. The transfer pickers 21 and 22 may serve as a sorting picker for transferring good, bad,
0 52 A B AN Gen SePEAAH T YD oS B 1 e USRI SRS e
inspection region. The transfer pickers 21 and
may have a configuration similar to that of a typical tube supply device. The tube 31
may be longitudinally disposed at the package loading position in the tube supply
device 30 along an extension line of a direction (loading and moving direction in the
transfer device) in which the packages are pushed by the package loading device
10  (pusher) 50 that can linearly reciprocate.
The tube supply device 30 may be configured to supply the vacant tube 31
and discharge the tube 31 holding a package, i.e., loaded with the package into a
tube loading box.
The transfer device 40 may include the transfer block 41 on which packages
15 transferred by the transfer pickers 21 and 22 of the package transfer device 20 after
the vision inspection are put. The package seating part 42 that is a space in which
the packages are seated in a row by the transfer pickers 21 and 22, and one or more
return spaces 45 and 46 may be formed on the upper surface of the transfer block 41.

Particularly, the transfer block 41 of the transfer device 40 may have a

20 mechanism in which the transfer block 41 sequentially moves to the positions of each
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22 may move in the X-axis direction, that is, horizontal direction on the drawing, but may also move in
the Y-axis direction according to the arrangement structure of the loading apparatus. The tube supply
device 30, which is a part that fixedly supports the tube 31 5 upon loading of packages while

supplying tube 31 where the packages are loaded, may have a configuration similar to that of a typical
tube supply device. The tube 31 may be longitudinally disposed at the package loading position in the

tube suppixrigsicpiskeatong amextensiosdisentialBirastisind prdikegasdiroaying dvestipmistéhe
transfer device) in which the packages are pushed by the package loading device 10(pusher) 50 that

can linearly reciprocate. .. The tu uppl vice 30 may be capfigured to supply the vacant tube
1 anc AREREr g e R0 O A A B R R A age into = e foading box.
The transfer device 40 may include the transfer block 41 on which packages 15 transferred by the
transfer pickers 1 #tg 2258 theepaaasiertRlnsterddetiay Joaiteithingisisripripdiestaneni. The

package seating part 42 that is a space in which the packages are seated in a row by the transfer

pickers 2ﬂe§€§o¥¥® el PARSRE MRS TRINIOY Shatrm4feAPRKE sy Bedermedrae thendritasiseKace of
the transfer block 41. Particularly, the transfer block 41 of the transfer device 40 may have a

2O I I e i S & e Ve NS R RS PR HINS oL he to

position (hereinafter, referred to as transfer position) where packages can be
delivered from the transfer pickers 21 and 22.
Although it is shown in the embodiment of FIG. 1 that the transfer pickers 21
and 22 move in the X-axis direction and the transfer block 41 moves in the Y-axis
10 direction, the opposite (the transfer pickers 21 and 22 move in the Y-axis direction,
and the transfer block 41 moves in the X-axis direction) may be implemented
according to the arrangement structure of the loading apparatus.
The transfer block 41 may be configured to move between the two transfer
pickers 21 and 22 such that packages can be sequentially loaded from the two
15  transfer pickers 21 and 22 to the package seating part 42. During the operation, the
location of the transfer block 41 may be controlled to be located at two transfer
positions where packages can be delivered from the transfer pickers 21 and 22 and
one loading position where packages are loaded into the tube 31.
Packages picked up by the first transfer picker 21 may be controlled to be

20 located at a first transfer position (close to the first transfer picker) where the
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transfer pickers 21 and 22 to sequentially receive packages from the two transfer pickers (e.g., sorting
picker) 21 and 22 by driving of an actuator. In this case, the transfer block 41 may move in the
vertical direction with respect to the transfer direction of the transfer pickers 21 and 22. The transfer
block 541 may move in the Y-axis direction, i.e., the vertical direction in FIG. 1 to move to a position
(hereinafter, referred to as transfer position) where packages can be delivered from the transfer

pickers 23rd@es can béheadbuitistabuekadeeseatbriardf ARG ckdges hieksansiebpiekers 21
and 22 move in the X-axis direction and the transfer block 41 moves in the Y-axis 10 direction, the

opposite éthe trgntsfer ickers, 21 22 move in t?re %— x,[|§1 (gree?(t)lggfea(ljnd the transf%ftt)lock 41 moves

. €C0o ansfer_pigker may, be-contro at @ secona transfer..
in the X-axis direction ma9 BE imp emente according to earrangemen% Sri&ere's {he?oadlng

apparatus.  The transfer block 41 may be configured to move between the two transfer pickers 21
and 22 soesitien (eleradgestbanseeard lieniiay Rielked herenthevpagisaganstanprskéradeddiad 22 to

the package seating part 42. During the operation, the location of the transfer block 41 may be

controllegH® padragée st pErNAEr PTREQRICKAIRES RRFGUES Grh hieckalivesedifryplie 4ansfer

pickers 21 and 22 and one loading position where packages are loaded into the tube 31.
o s TR SO SR P S Al gonser
loaded into the tube 31 by the package loading device (pusher) 50.

In a typical configuration, since two transfer pickers (sorting picker) 21 and 22
are located at both sides of the transfer block 41, the loading position may be
configured to be disposed between the first transfer position and the second transfer

10  position.

FIG. 3 is a view illustrating the transfer block 41 moving from the loading
position to the first transfer position under the first transfer picker 21.

The package seating part 42 in which the semiconductor packages 1 are
inserted and seated may be formed to have a groove in the upper surface of the

15 transfer block 41. The package seating part 42 may be longitudinally disposed in
the movement direction of a pusher 51 described layer, i.e., the X-axis direction of
FIG. 1. When the pusher 51 of the package loading device 50 moves forward and
pushes the packages 1 aligned along the package seating part 42, the packages 1

may be loaded into the tube 31.
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packages can be loaded to the package seating part 42. Packages picked up by the second transfer
picker 22 may be controlled to be located at a second transfer position (close to the second transfer
picker) where the packages can be loaded to the package seating part 42. The packages loaded to the
package seating part 42 5 may be controlled to be located at a loading position where the packages
can be loaded into the tube 31 by the package loading device (pusher) 50. In a typical

configuration, singe s WansfeF Igekerstrpriamipiekaicidr apackagaeltensief apparatsislansy the

transfer block 41, the loading position may be configured to be disposed between the first transfer

position and the second transfer 10position FIG. 3.is,aMew illustrating the transfer blogk 41
oving 10 P TAEh ot et T el Y B8 RSB IR e e
package seating part 42 in which the semiconductor packages 1 are inserted and seated may be

formed tdrBastes Blerlve h and UppetubiataupRly tievisardhsfel BRQ@UICE SHE ddckage Baueng part 42

may be longitudinally disposed in the movement direction of a pusher 51 described layer, i.e., the

X-axis diggtenebble 4B Whesomeeushatd the package iaasting rriceob8maMesievsrd and

pushes the packages 1 aligned along the package seating part 42, the packages 1 may be loaded into
the tube 31. S nin FIG. 1, the semiconductor acé;a e loading gpparatus ma Ejr her
initble 2 BGOSR i GEie A DRV o DB dH A RRR T G e, LSO e e
supply device 30. The guide suit 47 may have a guide groove 48 that connects between the package
seating phit a2 thedpreintetrtsice thereof.

The guide suit 47 and the guide groove 48 in the upper surface thereof may
serve to guide the packages 1 moved along the package seating part 42 of the
transfer block 41 by the pusher 51 to the inlet of the tube 31, and may be configured

10  such that the packages 1 moving along the guide groove 48 are inserted into the tube
31.

As described later, the pusher 51 may move from the fully-advanced position
to the guide groove 48 of the guide suit 47 upon loading of the packages 1, and may
be completely withdrawn from the package seating part 42.

15 FIGS. 5A and 5B are views illustrating a process in which semiconductor
packages 1 picked up by the transfer pickers 21 and 22 are seated in the package
seating part 42 of the transfer block 41 according to an embodiment of the present
invention.

As shown in FIG. 2, a pair of clamps 43 may be further provided at both sides

20 of the package seating part 42. The pair of clamps 43 may selectively open or close
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5 the tube 31 of the tube supply device 30 at the loading position of the transfer block 41 on the upper
surface thereof. The guide suit 47 and the guide groove 48 in the upper surface thereof may serve
to guide the packages 1 moved along the package seating part 42 of the transfer block 41 by the
pusher 51 to the inlet of the tube 31, and may be configured 10 such that the packages 1 moving
along the guide groove 48 are inserted into the tube 31. As described later, the pusher 51 may

move frog the dubiragy ans e Sasied torder i dmeareexr48rottibeauide)suitating patoading of the
packages 1, and may be completely withdrawn from the package seating part 42. 15FIGS. 5A and 5B

are views |IIusetrr]?tér%§al g{.ocesfsthnewhlc seml?.onductor packages 1 picked up by the transfer pickers

21 and 2D'&re SeatF A tRe Backa g%e%%l% part 42 of the transfer block 41 according to an

embodiment of the present invention. As shown in FIG. 2, a pair of clamps 43 may be further
provided at both Algespleraliy phekalersaasnyisstdXorvaguirosuriiaphaihasaskraesdly open
or close all or a part of the packages 1 inserted and seated in the package seating part 42 to prevent

separation £f the arg}aERPdlong the bottom surface of the package seating part 42. When
5 the vacuum pressure is supplied through the suction aperture 44, the packages 1
inserted into the package seating part 42 may be suctioned and fixed to the bottom
surface of the package seating part 42.
Hereinafter, operation of the clamps 43 and the suction aperture 44 will be
described in detail. When the packages 1 are seated from the transfer pickers 21
10 and 22, as shown in FIG. 5A, the pair of clamps 43 may operate in an opened state.
After the packages 1 are seated, as shown in FIG. 5B, the clamps may be closed to
cover an upper portion of the packages 1 in the package seating part 42. The
separation of the packages 1 may be prevented thereafter.
In this condition, a vacuum pressure may be applied to each suction aperture
15 44 to suction and fix the packages 1, and then the transfer block 41 may move to the
loading position while the packages 1 are being suctioned and fixed.
Thereafter, when the package 1 are loaded into the tube 31 from the loading
position, the vacuum pressure applied through the suction aperture 44 may be
removed to release the suction state of the suction aperture 44, and the pusher 51

20 may passes between the closed clamps 43. In this case, the pusher 51 may push
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Also, a plurality of suction apertures 44 for vacuum-suctioning the packages 1 may be disposed along
the bottom surface of the package seating part 42. When 5 the vacuum pressure is supplied through
the suction aperture 44, the packages 1 inserted into the package seating part 42 may be suctioned
and fixed to the bottom surface of the package seating part 42. Hereinafter, operation of the
clamps 43 and the suction aperture 44 will be described in detail. When the packages 1 are seated

from the {rRnplesieigiers 2loHy and PAcRagh@wating”KarbAR the Ipal o6l pamagasnpymparase in an

opened state. After the packages 1 are seated, as shown in FIG. 5B, the clamps may be closed to

cover an upper.portign of the packages 1 in,the package seatin rt 42. The separation of.the
packaged ey be LDl Ve 116 HASRERSndtba bRcRIRY BRSO ey B pplied
to each suction aperture 15 44 to suction and fix the packages 1, and then the transfer block 41 may
move to SRPRIAHRE position while the packages 1 are being suctioned and fixed. Thereafter, when the

package 1 are loaded into the tube 31 from the loading position, the vacuum pressure applied through

the suction aperyremE0REIFRMTVER t9dEkages thessestcttaie Mdhd surdinstapsidere 44, and
the pusher 51 20 may passes between the closed clamps 43. In this case, the pusher 51 may push
5 returns to the transfer position where the packages 1 can be delivered from the
transfer pickers 21 and 22, the clamps 43 may again open.
For reference, an example of the transfer block 41 is disclosed in Korean
Patent No. 0548692, entitled “package loading block of tube-type package loading
apparatus” and filed by the applicant of the present invention.
10 In the present invention unlike the reference patent, the return spaces 45 and
46 that are withdrawal movement paths of the pusher moving forward along the side
of the package seating part 42 may be further provided in the upper surface of the
transfer block (loading block) 41.
In this case, the return spaces 45 and 46 may be disposed parallel to the
15 longitudinal direction of the package seating part 42 at one side or both sides of the
package seating part 42 of the transfer block 41. The return spaces 45 and 46 may
be a recessed part formed in the upper surface of the transfer block 41, or may be a

stepped part which is stepped such that the pusher can move on the upper surface of

the transfer block 41.
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the packages 1 along the package seating part 42 to load the packages 1 into the tube 31. During the
loading, the packages 1 may be prevented from being separated. When the loading of the
packages 1 is completed, and the transfer block 41 5 returns to the transfer position where the
packages 1 can be delivered from the transfer pickers 21 and 22, the clamps 43 may again open.

For reference, an example of the transfer block 41 is disclosed in Korean Patent No. 0548692, entitled

"package loadingrbRickfAulRitgpenpaciass $padiey 4pRAEUE are hitadrdyghe curdrnpheithe

present invention. In the present invention unlike the reference patent, the return spaces 45 and

46 that are i&;da al mpvement pat ofa: usher maving forward along the side of the package
ceating ARG iy B e Ao S S AP e h et o 1
this case, the return spaces 45 and 46 may be disposed parallel to the 15 longitudinal direction of the
package Skttt dresousheneaidaoraothibicleppetise facrafd i tangisalogloftthe transfer block

41. The return spaces 45 and 46 may be a recessed part formed in the upper surface of the transfer

block 41, or mayTha&igpPregeas whishds48enRgbeuehindl IRpRIENES irrheappasiieadaper

surface of the transfer block 41. In FIGS. 2 and 3, the return spaces 45 and 46 are shown as
recessed parts. In FIG, 4 thI turn.spac and 46 are shown as stepped part w§ich are stepped
et D T SRR Ao RS el Bt AN P RS SREk DA Bt s 45
and 46 may be formed in plurality in the upper surface 5 of the transfer block 41. Like in FIGS. 2 and
3, two refarmsgh@ng4ikann BEahay Adrttaugiu/ En@nikg eiurnapaza 4irduay be fomeadturhhpace 45

may be formed. The number of the return spaces 45 and 46 may increase according to the number of
transfer RigkQser of the return spaces 45 and 46 may increase according to the number of

transfer pickers.
When the pusher 51 moves backward in a state where the return spaces 45
10 and 46 are formed, the pusher 51 may move backward while the front end of the
pusher 51 is being inserted into the return spaces 45 and 46.

The pusher 51 may move forward along the package seating part 42 to allow
the packages 1 to be loaded into the tube 31. Then, when the pusher 51 is
completely separated from the transfer block 41 to the guide suit 47, i.e., from the

15 package seating part 42 to the guide groove 48, and the transfer block 41 moves to
the transfer position where the transfer block 41 can receive the packages 1 from the
transfer pickers 21 and 22, the pusher 51 may move backward to the waiting position
along the return spaces 45 and 46.

Generally, since the pusher 51 may linearly reciprocate along a path of one

20 axis by driving of an actuator during forward and backward movement, the return
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When the pusher 51 moves backward in a state where the return spaces 45 10 and 46 are formed, the
pusher 51 may move backward while the front end of the pusher 51 is being inserted into the return
spaces 45 and 46. The pusher 51 may move forward along the package seating part 42 to allow
the packages 1 to be loaded into the tube 31. Then, when the pusher 51 is completely separated from
the transfer block 41 to the guide suit 47, i.e., from the 15 package seating part 42 to the guide groove

48, and thpdrrRsier Meckesthayoye sdadiedirainiespnsdiparaher eotiretiongiridmesikitdctam wiceive

the packages 1 from the transfer pickers 21 and 22, the pusher 51 may move backward to the waiting

position qﬁo areturn %aces 4§f§nd 46. Generally, since the pusher 51 may linearly
reciprocate ong agpa%ﬁ (9n%a£ axis by driving of an actuator during forward and backward

movement, the return spaces 45 and 46 may be longitudinally formed parallel to the longitudinal
direction of the pAlSitagiinsgatie) isansier. blociakd isintever vaiistdrdnstar 4108itaBveRdRy tHetransfer

position under the transfer pickers 21 and 22, and then the pusher 51 moves backward along the

return 5 spasste GG 61 thadasRtigRfHER IREPUSIRACSS ARoaBd BaoKRHrBeaRsh dataelosatien on the

upper surface of the transfer block 41 where the transfer block 41 can be aligned along the withdrawal
path.of (e BUsh L WhenJRoVEd 1o R TP BF F198HioR (AR SN o M BE LR B
location on the upper surface of the transfer block 41 where the transfer block 41 can
be aligned along the withdrawal path of the push 51 when moved to the transfer
position.
In this case, when the transfer block 41 moves to the transfer pickers 21 and
10 22, the return spaces 45 and 46 may be matched with the withdrawal path of the
pusher 51. Accordingly, the return spaces 45 and 46 may be located at the opposite
side of the corresponding transfer pickers 21 and 22, a distance between the package
seating part 42 and the transfer pickers 21 and 22 may be configured to correspond
to a distance between the loading position of the package seating part 42 and the
15  return space (withdrawal path) of the pusher 51.
Since the pusher 51 is located at the loading position, and the transfer pickers
21 and 22 are located at the transfer position, an interval between the package

seating part 42 and the return spaces 45 and 46 may be configured to correspond to

an interval between the pusher 51 and the transfer pickers 21 and 22.
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10 22, the return spaces 45 and 46 may be matched with the withdrawal path of the pusher 51.
Accordingly, the return spaces 45 and 46 may be located at the opposite side of the corresponding
transfer pickers 21 and 22, a distance between the package seating part 42 and the transfer pickers
21 and 22 may be configured to correspond to a distance between the loading position of the package
seating part 42 and the 15return space (withdrawal path) of the pusher 51. Since the pusher 51 is

located at the logehipgepRETO W the lsansiepricke 523 rand draredessied phifte ik@nsigrosition,

an interval between the package seating part 42 and the return spaces 45 and 46 may be configured

to correspond ta.an,interval between the pusher 51 and the transfer pickers, 21 and 22,
partculaty e 16 UG Load s ara e i B SSRRE s R Sect pither 50
has to return while being inserted into the recessed part. Accordingly, an interval dl between the

package Aea@rdjneiy: 47 dRtetval rdtdeebvesarih erdraehagrcenting arrubhandude dargsaed to be

equal to an interval d2 5 between the pusher 51 and the transfer pickers 21 and 22 (in FIGS. 3 and

6A, di = ¢rts (rétisth haEkIe4SlumyYSRBCRTaf LRNEdHTigircticRPBe RYlRlKS BIGiMetihg rusher 51

has only to return over the stepped part. Accordingly, the interval dl between the package seating part
42andtl§a te e%%\?rts return spaces) 45 and 10 46 may, be configur be, smalley than or equal
o 08 intERANAE) IER BAR b S BF AR BIEr PSR Bend 22 IS S RS0 ) THere,
the interval dl between the package seating part 42 and the stepped parts 45 and 46 may be based on

the innerddd (at the side of the transfer picker) of the stepped parts 45 and 46 as shown in FIG. 4.
15If two transfer pickers (sorting picker) 21 and 22 are disposed at both sides of the transfer block 41

as shown in FIGAls ANgiBA HROSBURIOSE Adels £9igy a8 B anSMHELBVRAFRNRKY PRSIIANSHEVO

return spaces 45 and 46 may be formed side by side at both sides of the package seating part 42.

pusher 51 has only to return over the stepped part. Accordingly, the interval d1
between the package seating part 42 and the stepped parts (return spaces) 45 and

10 46 may be configured to be smaller than or equal to the interval d2 between the
pusher 51 and the transfer pickers 21 and 22 (in FIG. 4, d1 < d2). Here, the
interval d1 between the package seating part 42 and the stepped parts 45 and 46
may be based on the inner end (at the side of the transfer picker) of the stepped parts
45 and 46 as shown in FIG. 4.

15 If two transfer pickers (sorting picker) 21 and 22 are disposed at both sides of
the transfer block 41 as shown in FIG. 1, and the transfer block 41 is configured to
move to two transfer positions, two return spaces 45 and 46 may be formed side by
side at both sides of the package seating part 42.

Hereinafter, the return space 45 that is aligned with the withdrawal path of the

20 pusher 51 when the transfer block 41 reaches the first transfer position will be
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Hereinafter, the return space 45 that is aligned with the withdrawal path of the 20pusher 51 when the
transfer block 41 reaches the first transfer position will be referred to as a first return space, and the
return space 46 that is aligned with the withdrawal path of the pusher when the transfer block 41
reaches the second transfer position will be referred to as a second return space. The package loading
device 50, which is a part that mechanically pushes the 5 packages 1 aligned over the transfer block

41 into the fepedBiotatpadivre sauNsusligonpackaestdrintgestuleetRAt MBayligAve avienfiguration

similar to a typical configuration. The packages 1 may be loaded into the tube 31, and the pusher 51

that can lingarly reciprogcate.and the actuator (not shown), for the linear reciprocatin tion.of the
pusher ey Rl OF bl B AT A St R PREr IS RS R R
reciprocating motion along the X-axis direction, i.e., horizontal direction on the drawing. When the

actuator ppeftipeshdeneiniedicansesqoavatdirppaekages 1 aligned over the transfer block 41

may be pushed to the tube 31 by the pusher 51, and thus the packages 1 may be loaded into the tube

31. 15As describpeabaviea dasl eaing" §dvBa 601 aVRIdaNsadhalenadhmBaskata pepiRafarhd2, and
may simultaneously push the packages 1 into the tube 31. Thereafter, the guide suit 47 may move to

fre or SAOBF Baheior S, GG pURRel Sy OIS AeckiSrcBiordthe Hot o PGS 45 and
the semiconductor packages 1 into the tube 31, may have a configuration similar to a
typical configuration. The packages 1 may be loaded into the tube 31, and the
pusher 51 that can linearly reciprocate and the actuator (not shown) for the linear
reciprocating motion of the pusher may be provided.

10 In the embodiment of FIG. 1, the pusher 51 may perform linear reciprocating
motion along the X-axis direction, i.e., horizontal direction on the drawing. When the
actuator operates and the pusher 51 moves forward, the packages 1 aligned over the
transfer block 41 may be pushed to the tube 31 by the pusher 51, and thus the
packages 1 may be loaded into the tube 31.

15 As described above, the pusher 51 may move forward along the package
seating part 42, and may simultaneously push the packages 1 into the tube 31.
Thereafter, the guide suit 47 may move to be completely separated from the transfer
block 41. Then, when the transfer block 41 moves to the first or second transfer

position, the pusher 51 may move backward along the first return space 45 and the

20 second return space 46 to return to the waiting position.
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20second return space 46 to return to the waiting position. Hereinafter, the loading processing will
be described in more detail with reference to FIGS. 6A through 6E. First, as shown in FIG. 6A, in
order to load semiconductor packages transferred by the first transfer picker 21, 1) the transfer block
41 may move from the 5 loading position to the first transfer position at the side of the first transfer
picker 21 (moving downward on the drawing), and 2) the pusher 51 that has moved forward to load

packages into thpidubie3ldr threpisating |pestegsitrp Witlysaode snitevaid inihe lefeineqtien on the
drawing along the first return space 45 to return to the waiting position, and simultaneously, the
packages icked u ansfer picker 21 may be seated into the package seating part 42 of
the trans¥ FBIOCK 4 %bpll@i @gl\oﬁ{% s the transfer block 41 moved from the loading position to
the first transfer position, the pusher 51 moved to the waiting position that is an initial position of the
cycle after finishingstheasadpr the Facka§és imnthergesvioudandp sentichediRageaqkiades up by
the first picker 21 and seated in the transfer block to 15be transferred. In this case, the packages

deliverecyfzprtéhds tﬂ@é'fffl%ft migkeret loforyrer inpettratiaisiBe lackape magting RarkdA eléhe
transfer block 41 in a line, and may be longitudinally allgned in the horizontal direction on the drawing.

A o e e et et O gt o
(moving downward on the drawing), and 2) the pusher 51 that has moved forward to
load packages into the tube 31 in the previous loading step may move backward in
the left direction on the drawing along the first return space 45 to return to the waiting
position, and simultaneously, the packages picked up by the first transfer picker 21

10 may be seated into the package seating part 42 of the transfer block 41.

FIG. 6A illustrates the transfer block 41 moved from the loading position to the
first transfer position, the pusher 51 moved to the waiting position that is an initial
position of the cycle after finishing the loading of the packages in the previous step,
and the packages picked up by the first picker 21 and seated in the transfer block to

15  be transferred.

In this case, the packages delivered from the first transfer picker 21 may be
inserted into the package seating part 42 of the transfer block 41 in a line, and may be
longitudinally aligned in the horizontal direction on the drawing.

As shown in FIG. 6B, in order to load the packages delivered from the first

20 transfer picker 21 into the tube 31, 3) the transfer block 41 may move from the first
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transfer position to the loading position (moving upward on the drawing) while the packages are being
seated therein. As shown in FIG. 6C, 4) the pusher 51 may move forward in the right direction on
the drawing by the driving of the actuator, and the front end of the pusher 51 may 5 move along the
inside of the package seating part 42 to forcibly push the packages that are being aligned. Thus,
the packages may be sequentially loaded into the tube 31, and the loading of the packages transferred

by the firstdreisfesdrkear 23 it hedingepdtimmy frcanpiaiaiitiehandharasint)evatinyerrperation
steps 1) through 4). As shown in FIG. 6D, in order to load semiconductor packages transferred by
the second tkansferé)icléer 22 5%@8 ansfer block 41 may move from the loading position to the

3 e

second t'5HE 39805|{%n A 8GR0 e econd transfer picker 22 (moving upward on the drawing),

and 6) the pusher 51 that has moved forward to load packages into the tube 31 in the previous loading
step may move BRI i EheGeftdifecauanss SHeraramayaltaiyaid kebsntdetairesiase 46 to

return to the waiting position, and simultaneously, the packages picked up by the second transfer

picker 22omadaraQatRfopth harRasiadarse abnsarsyt 42ohiberansiRy Blagk plisher F1GndP

illustrates the transfer block 41 moved from the loading position to the second transfer position, the

push5er S%n%gglglropr?gv ‘?ﬁ'et ?ntgll%élv 8*“{?11% %%%Egaeafstggting part 42 to forcibly push the packages

that are being aligned.

Thus, the packages may be sequentially loaded into the tube 31, and the
loading of the packages transferred by the first transfer picker 21 into the tube 31 may
be completely finished through the above operation steps 1) through 4).

10 As shown in FIG. 6D, in order to load semiconductor packages transferred by
the second transfer picker 22, 5) the transfer block 41 may move from the loading
position to the second transfer position at the side of the second transfer picker 22
(moving upward on the drawing), and 6) the pusher 51 that has moved forward to
load packages into the tube 31 in the previous loading step may move backward in

15 the left direction on the drawing along the second return space 46 to return to the
waiting position, and simultaneously, the packages picked up by the second transfer
picker 22 may be seated into the package seating part 42 of the transfer block 41.

FIG. 6D illustrates the transfer block 41 moved from the loading position to the

second transfer position, the pusher 51 again moved to the waiting position after
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finishing the loading of the packages in the previous step, and the packages picked up by the second
picker 22 and seated in the transfer block to be transferred. In this case, the packages delivered
from the second transfer picker 22 may be inserted into the package seating part 42 of the transfer
block 41 in a line, and may 5be longitudinally aligned in the horizontal direction on the drawing. As
shown in FIG. 6E, in order to load the packages delivered from the second transfer picker 22 into the

tube 31, Ahidieigpasdeioniel b thaypackegsehtiitesseandusastsisr Aegitinn tadhadeadyiekpasition

(moving downward on the drawing) while the packages are being seated therein As shown in FIG

6C, 8) thea[?é r SSlerr(l)a y,moye f%rgvard in thf-:- Oagmdlr Ct'r?s S }he dra ba/ %he driving of the
actuator ¥HeFron endpf: e puseh t BI: may move & ong {he INsi e o?t e package seating part 42

to forcibly push the packages that are being aligned. Thus, the packages may be sequentially loaded
into the tube 31, Ianﬂmrm§1®o£@mwgaﬂkmepa@ﬁb\g@§@émmjwmg&aﬁ@mﬁ§@r PRe2 into
the tube 31 may be completely finished through the above operation steps 5) through 8). finally, in

the loadipg appatatlmanthe'sHira geeeisting isatha 2aiadimandrel e dNadent Auastiand eng cycle of
processing step in which packages transferred by the first transfer picker 21 and the second transfer

plcker 22bar?o |nr;“a |>>’a?8988| in the horizontal direction on the drawing.

As shown in FIG. 6E, in order to load the packages delivered from the second
transfer picker 22 into the tube 31, 7) the transfer block 41 may move from the second
transfer position to the loading position (moving downward on the drawing) while the
packages are being seated therein.

10 As shown in FIG. 6C, 8) the pusher 51 may move forward in the right direction
on the drawing by the driving of the actuator, and the front end of the pusher 51 may
move along the inside of the package seating part 42 to forcibly push the packages
that are being aligned.

Thus, the packages may be sequentially loaded into the tube 31, and the

15 loading of the packages transferred by the second transfer picker 22 into the tube 31
may be completely finished through the above operation steps 5) through 8).

finally, in the loading apparatus and method according to the embodiment of
the present invention, one cycle of processing step in which packages transferred by
the first transfer picker 21 and the second transfer picker 22 are sequentially loaded

20 into the tube 31 may include total eight steps of 1) through 8). The total number of
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20into the tube 31 may include total eight steps of 1) through 8). The total number of processing steps
sequentially (time-separately) performed during the cycle may be reduced by moving backward the
pusher 51 by the return spaces 45 and 46 without an interference while the packages are being
seated, compared to a typical method in which the pusher 51 moves backward to return to the waiting
position through the 5 package seating part 42 after the loading, and then moves to the picker to

receive paciaaring\etopdinglyudainieyKing sreemeantb sheronedddradring wailcebisiengy ean be

achieved. In the loading apparatus and method according to the embodiment of the present

invention, since the pusher 51 is,configured to return,from the first and 10 second transf ositions of
e el SRR B g B e B e e A R Sl Span e A AR WP e
seating of the packages on the first and second transfer positions and the returning of the pusher 51

can be siguifdedeNRimiBa. nRckaeRsye e pgceistgoaspakdity dhwinaimetirBdneduced

compared to a typical method. 15Thus, time needed for the loading of the packages can be reduced,

and the REPGRICtMEY SisshBE BMRHRRSE baclterd ifcariiientty Grod AskppediioAUFfoligWaHeproducts
may also be separately loaded into the tube 31 through the above loading process after temporary
Ioadi5ng Orf)géﬁaf)gaé: lé%%?ﬁléor;g?t térl%ye?fter the loading, and then moves to the picker to receive
packages. Accordingly, the working time can be shortened, and the work efficiency
can be achieved.
In the loading apparatus and method according to the embodiment of the
present invention, since the pusher 51 is configured to return from the first and
10  second transfer positions of the transfer block 41 to the waiting position using the first
and second return spaces 45 and 46, the seating of the packages on the first and
second transfer positions and the returning of the pusher 51 can be simultaneously
performed. Accordingly, the processing steps during one cycle can be reduced
compared to a typical method.
15 Thus, time needed for the loading of the packages can be reduced, and the
productivity can be improved.
Also, in addition to good package products, rework products may also be

separately loaded into the tube 31 through the above loading process after temporary

loading of the packages to the tray 3.
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When packages having undergone vision inspection are determined as rework products requiring
additional processing, the packages may be primarily loaded to the tray 3 by the transfer pickers
(sorting pickers) 21 and 22, and then may be loaded into the tube 31 through the above loading
process including, for example, 5supplying the packages from the tray 3 to the transfer block 41 by two
transfer pickers 21 and 22 and loading the packages into the tube 31 by the pusher 51. Since it is

possible to sort reyeik paskideso ashigeomdsryttctulisiod ansibervieraperadicloaid @ogdsproducts

to the tray 3, it is apparent that temporary loading to the tray 3 will not be significantly limited within the

scope of g piesenipdiventionng Al syeRpad aroducts can e daaded iodne e 3 through
the same ?oad'indoprocess after 'belggqoa edintd a separaqé ray RREEE ST diE gtorag% BoR"Y
FIGS. 7A through 7E are views illustrating a package loading process using a semiconductor package

loading dppaedus diedraing By Ahethansiebpgkesst epeaiBiskeieheihaastidd. and thenishay

embodiment, a return space 46 may be formed in the upper surface of a transfer block 41 only at one
side of a pagkagecsRASELAIbEZ TTHRJIBHH MHPaBBVADI BRI MRERIEEESS8E RAIHg, for example,

5 supplying the packages from the tray 3 to the transfer block 41 by two transfer pickers
21 and 22 and loading the packages into the tube 31 by the pusher 51.

Since it is possible to sort rework products to load them into the tube 31 and
then temporarily load good products to the tray 3, it is apparent that temporary
loading to the tray 3 will not be significantly limited within the scope of the present

10  invention.

Also, even bad products can be loaded into the tube 31 through the same
loading process after being loaded into a separate tray instead of the storage box 2.

FIGS. 7A through 7E are views illustrating a package loading process using a
semiconductor package loading apparatus according to another embodiment of the

15  present invention.

In this embodiment, a return space 46 may be formed in the upper surface of
a transfer block 41 only at one side of a package seating part 42. The return space
46 may be a recessed part.

Except that the return space 46 is formed only at one side of the package

20 seating unit 42, the return space 46 may be similar to that of the previous
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Except that the return space 46 is formed only at one side of the package 20seating unit 42, the return
space 46 may be similar to that of the previous embodiment in shape, structure, and location. When
the return space 46 is formed only at one side, it is more efficient in movement distance of the transfer
block 41 that the first transfer picker 21 and the second transfer picker 22 are provided at one side of
the transfer block 41 side by side. 5Also, the return space 46 may be formed parallel to the longitudinal

direction ginthedinekade srapegfaittzeand@ptdasal With&rethadeige st 48t 4a8ripsg@nfigured

to correspond to an interval with a pusher in one of two transfer pickers 21 and 22. In this
embod|mer] i%e |nterv I gtgl'%/vr%%rr} ethe Irgitur spag\eeéhgls tn tIISSt |?r{r_|1 (r)qeq Wlt 6?00 ie%)a}rt and
the packag fat |ng pa may be con ure ev5e ca the'interval Between the second

transfer picker 22 and the pusher 51. However, since the. return space 46 is formed only at one
side, whédheofiestisasrieprirken2 saath thensicoad dtan piarkeigks in 2harp arRiifiedcaitPioepSIfe 2 of 15

the transfer block 41, the pusher 51 may return through the return space 46, and then when the other

transfer piekes Zhssrishricamiserdbgisirpackages in the package seating part 42 of the transfer
block 41, the pusher 51 may return through a lateral space of the transfer block, i.e., a location where

n interferen ith the transfer block
an| 5te erence Vﬁsot ﬁ1teare U %82(1:0534 Vr%lg)?%e formed parallel to the longitudinal direction

of the package seating part 42, and an interval with the package seating part 42 is
configured to correspond to an interval with a pusher in one of two transfer pickers 21
and 22.
In this embodiment, the interval between the return space 46 that is
10 implemented with a recessed part and the package seating part 32 may be
configured to be identical to the interval between the second transfer picker 22 and
the pusher 51.
However, since the return space 46 is formed only at one side, when one
transfer picker 22 seats semiconductor packages in the package seating part 42 of
15  the transfer block 41, the pusher 51 may return through the return space 46, and then
when the other transfer picker 21 seats the semiconductor packages in the package
seating part 42 of the transfer block 41, the pusher 51 may return through a lateral
space of the transfer block, i.e., a location where an interference with the transfer

block is avoided.
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More specifically, as shown in FIG. 8A, since a distance d3 between the other transfer picker 21 and
the pusher 51 is greater than a distance d4 between the package seating part 42 and the end of the
transfer block 41 (d3 > d4), when the transfer block 41 transfers to the other transfer picker (more
distant from the package 5 seating part 42) 21 to seat packages, the pusher 51 may not interfere with
the transfer block 41. In this embodiment, a loading position may be configured to locate at a side

of two transfer ppsdienspissitRrilpfdecaitwmpiwegnghe irsidraniées masiigbenvbie thecom@transfer
position. The location of the pusher 51 may be set to a location 10 where the pusher 51 completely

deviate fiom {he, Uaneler blodk 31yin e Iateral liection whep ihe Irapgier blogls 41 maves [adhe other
transfer plgker?ﬁrgﬁrans er picker GeSCHbEd A er? A Apso, e Tecased par of the retin space
may be replaced with a stepped part. In this case, the stepped part may be formed only at one side of

the pack®gekasestintinganasd 4Rsarbineiem@f4hedrangipedioatt mhybe fofhbavoiey dhene side,
not both sides of the package seating patrt. In the embodiment shown in FIGS. 7A through 7E,

although ipagsteiusbERaAcE AhisTdes e thariynal therpeppitksidenertngidish trensfendiskek2debased
on the package seating part 42, i.e., at the side of the second transfer picker 22 from the package
S e D R3S A58, M BBRG S NG SPRSFIRHRe in H FdRp e
block 41.
In this embodiment, a loading position may be configured to locate at a side of
two transfer positions instead of locating between the first transfer position and the
second transfer position. The location of the pusher 51 may be set to a location
10 where the pusher 51 completely deviate from the transfer block 31 in the lateral
direction when the transfer block 41 moves to the other transfer picker (first transfer
picker described later) 21.
Also, the recessed part of the return space may be replaced with a stepped
part. In this case, the stepped part may be formed only at one side of the package
15 seating part 42. As shown in FIG. 4, the stepped part may be formed only at one
side, not both sides of the package seating part.
In the embodiment shown in FIGS. 7A through 7E, although one return space

46 is formed only at the opposite side to the first transfer picker 21 based on the

package seating part 42, i.e., at the side of the second transfer picker 22 from the
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FIG. 8B illustrates the transfer block 41 in which return spaces are formed at both sides of the package
seating part 42 similarly to that of FIGS. 2 through 6E. 5 However, when the transfer block 41 also
has a structure of d3 > d4, the transfer pickers 21 and 22 may be disposed side by side at one side of
the transfer block 41. FIG. 8B illustrates return space 46 by which the pusher returns when the second
transfer picker 22 seats semiconductor packages in the package seating part 42 of the transfer block

4l. heisiagleseatisrpaaNRIGNS PACKASDHRAITINEHCESS Wl foentieseihrg dppetiibwite,
reference to FIGS. 7A through 7E. First, as shown in FIG. 7A, in order to load semiconductor
packages transferred by the first t nsfe |ck 1) the transfer block 41 may move from the loading
position {6 thein?s tradr?%f)e#:ﬁ]pgs?r |"?){rtrﬁil gﬂh ’rr e first transfer picker 21 15 (moving downward on
the drawing), and 2) the pusher 51 that has moved forward to load packages into the tube 31 in the

previous loadingfsfep $Ralflustaéasalkievasa stethelask dileitivihich tedldrasRagaRraRyfPEN@@ Rl space

of the transfer block 41 to return to the waiting position, and simultaneously, the packages picked up

by the firgioiiRR¥RISPETKTE2 bABRARE SeatRg PR RAsKRER 8aling RPATERZD! thenkangties20block

41. FIG 7A illustrates the transfer block 41 moved from the loading position to the first transfer
Fniafing TG 1BAIng ORI e PR 50 418D, Sad o DRk e o he T Bty s
picker 21 and seated in the transfer block to 5be transferred
pickers 21 and 22 may be disposed side by side at one side of the transfer block 41.
FIG. 8B illustrates return space 46 by which the pusher returns when the second
transfer picker 22 seats semiconductor packages in the package seating part 42 of
the transfer block 41.
10 Hereinafter, a semiconductor package loading process will be described in
detail with reference to FIGS. 7A through 7E.
First, as shown in FIG. 7A, in order to load semiconductor packages
transferred by the first transfer picker 21, 1) the transfer block 41 may move from the
loading position to the first transfer position at the side of the first transfer picker 21
15  (moving downward on the drawing), and 2) the pusher 51 that has moved forward to
load packages into the tube 31 in the previous loading step may move backward in
the left direction on the drawing through a lateral space of the transfer block 41 to
return to the waiting position, and simultaneously, the packages picked up by the first

transfer picker 21 may be seated into the package seating part 42 of the transfer

20 block 41.
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In this case, the packages delivered from the first transfer picker 21 may be inserted into the package
seating part 42 of the transfer block 41 in a line, and may be longitudinally aligned in the horizontal
direction on the drawing. As shown in FIG. 7B, in order to load the packages delivered from the first
10 transfer picker 21 into the tube 31, 3) the transfer block 41 may move from the first transfer position
to the loading position (moving upward on the drawing) while the packages are being seated therein.

As shown in FIGFKS:, 7A ihespusbe tivd traag o Errwpid dudbdriahtisirReitin ppdbrishayime by the
driving of the actuator, and the front end of the pusher 51 may 15move along the inside of the package

seating part.42 to forcibly push the packa that are heing aligned., Thus. the packages may be
M L s B SR i R R Rl T

picker 21 into the tube 31 may be completely finished through the above operation steps 1) through 4).
As showR@sIHEB. IBhe eyeler aiesdinisdvnigShaderdipadkaties Rraieiaa® b eherevisitistepster
picker 22, 5) the transfer block 41 may move from the loading position to the second transfer position

at the sidgref the paeragdsanisiesPigkey2héniesingcuByanidar the-AsaningeansheidheBerher 51 that
has moved forward to
5 be transferred.

In this case, the packages delivered from the first transfer picker 21 may be
inserted into the package seating part 42 of the transfer block 41 in a line, and may be
longitudinally aligned in the horizontal direction on the drawing.

As shown in FIG. 7B, in order to load the packages delivered from the first

10  transfer picker 21 into the tube 31, 3) the transfer block 41 may move from the first
transfer position to the loading position (moving upward on the drawing) while the
packages are being seated therein.

As shown in FIG. 7C, 4) the pusher 51 may move forward in the right direction
on the drawing by the driving of the actuator, and the front end of the pusher 51 may

15 move along the inside of the package seating part 42 to forcibly push the packages
that are being aligned.

Thus, the packages may be sequentially loaded into the tube 31, and the

loading of the packages transferred by the first transfer picker 21 into the tube 31 may

be completely finished through the above operation steps 1) through 4).
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5 load packages into the tube 31 in the previous loading step may move backward in the left direction
on the drawing along the return space 46 to return to the waiting position, and simultaneously, the
packages picked up by the second transfer picker 22 may be seated into the package seating part 42
of the transfer block 41. FIG. 7D illustrates the transfer block 41 moved from the loading position to the
10 second transfer position, the pusher 51 again moved to the waiting position after finishing the

loading of the pagkagrswn the-fEeiDysrsiRBep RS einassaaa Do haekky daesersdedcker 22 and

seated in the transfer block to be transferred In this case, the packages delivered from the
second tr nsfer picker 22 te% to the e |n art 42 of.the transfer block 41 in
a line, andﬁ mayCJEﬁ?et S“H&t%rd n'g ?ra ighe iy pr orlzo%ﬁqc irection %mﬂe dfra{)v(/rl]n{gﬁ 8364 ARhown in

FIG. 7E, in order to load the packages dellve.red from the second transfer picker 22 into the tube 31, 7)
the trans@&ﬂ@@kwltlnea§eﬂ@od fransthe pesting wanbrsisisBbIN® $ReQ0ddiranpietitieken@dng
downward on the drawing) while the packages are being seated therein. As shown in FIG. 7C, 8)

the pushemaiiftav foRvgl HralendohbABes|iaROpUBREH BWiRgHR I Mbvied Rirbgradigator,

and the front end of the pusher 51 may move along the inside of the package seating part 42 to
o P e L o0 A oS TS SRR R RS S TRl fpaded

|nt0 et
the left direction on the drawing along the return space 46 to return to the waiting
position, and simultaneously, the packages picked up by the second transfer picker
22 may be seated into the package seating part 42 of the transfer block 41.
FIG. 7D illustrates the transfer block 41 moved from the loading position to the
10 second transfer position, the pusher 51 again moved to the waiting position after
finishing the loading of the packages in the previous step, and the packages picked
up by the second picker 22 and seated in the transfer block to be transferred.
In this case, the packages delivered from the second transfer picker 22 may
be inserted into the package seating part 42 of the transfer block 41 in a line, and may
15  be longitudinally aligned in the horizontal direction on the drawing.
As shown in FIG. 7E, in order to load the packages delivered from the second
transfer picker 22 into the tube 31, 7) the transfer block 41 may move from the second

transfer position to the loading position (moving downward on the drawing) while the

packages are being seated therein.
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loading of the packages transferred by the second transfer picker 22 into the tube 31 may be
completely finished through the above operation steps 5) through 8). finally, in the loading
apparatus and method according to the embodiment of the present invention, one cycle of processing
step in which packages transferred by 10 the first transfer picker 21 and the second transfer picker 22
are sequentially loaded into the tube 31 may include total eight steps of 1) through 8). The total

number of proceagirgiGiaPmTEIBGIETUay (ieeustiamialh pertareriditiig the extledraytmreduced
to eight steps compared to typical ten steps. In the semiconductor package loading apparatuses and

methods ac rding 15 the embodiments of the present inyenti ince, th usher IS, figured to
ot rel A L B R B e R T DR e RS R e e
seating of the packages on the transfer position and the returning of the pusher can be simultaneously
performedoxecalenggihetisisio siskiapariroeaseodinedurddt edmpeieibiorug/pibe prakages

Thus, time needed for the loading of the packages can be reduced, and the productivity can be
improvedhat ar‘gk@eiﬁ\gegﬁ@(ﬁbaas been described in detail with reference to exemplary embodiments
thereof. However, it will be appreciated by those skilled in the art that 5 changes may be made in

these embodiments without departing from rinc nds ofth |nv tion, the scope of which
o cined m the AendhR BRTRAOK o B sosinialn ToaBed Thid Hhe TbS "1 aR6 Pl

loading of the packages transferred by the second transfer picker 22 into the tube 31
may be completely finished through the above operation steps 5) through 8).
finally, in the loading apparatus and method according to the embodiment of
the present invention, one cycle of processing step in which packages transferred by
10  the first transfer picker 21 and the second transfer picker 22 are sequentially loaded
into the tube 31 may include total eight steps of 1) through 8). The total number of
processing steps sequentially (time-separately) performed during the cycle may be
reduced to eight steps compared to typical ten steps.
In the semiconductor package loading apparatuses and methods according
15 the embodiments of the present invention, since the pusher is configured to return
from the transfer position of the transfer block to the waiting position using the return
space, the seating of the packages on the transfer position and the returning of the
pusher can be simultaneously performed. Accordingly, the processing steps can be

reduced compared to a typical method.
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WHAT IS CLAIMED IS: 1. A semiconductor package loading apparatus comprising: at least one
transfer picker for picking up a semiconductor package and transferring the semiconductor package in
one direction; a transfer block having a package seating part where the semiconductor package picked
up by the transfer picker is seated and at least one return space formed on an upper portion thereof,
and orthogonally movable with respect to a transfer direction of the transfer picker; and a pusher
loading the semiTppdytipePassass seetrd ibdbmy visies Packdges aibpansditey ) arreipigcating,
wherein the pusher loads the semiconductor package into the tube through the package seating part
and moves %cl*w%rdctahr%u?qp thre \r/etéjrn space as the transfer block moves after the semiconductor
package R 8RGEY M EFThETUBE 2 K s emiconductor package loading apparatus comprising: a vision

device inspecting the quality of a semiconductor package according to certain quality criteria;
The invention has been described in detail with reference to exemplary

embodiments thereof. However, it will be appreciated by those skilled in the art that
5 changes may be made in these embodiments without departing from the principles
and spirit of the invention, the scope of which is defined in the appended claims and

their equivalents.
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at least one transfer picker for picking up a semiconductor package and transferring the semiconductor
package in one direction according to an inspection result; a transfer block having a package seating
part where the semiconductor package picked up by the transfer picker is seated and at least one
return space formed on an upper portion thereof, and orthogonally movable with respect to a transfer

directionw ti%”é A i Bigd pusher loading the semiconductor package seated in the transfer
block intoa%ewrdﬁn@ﬁym‘procating; and a tray orthogonally movable with respect to the
transfer direction of the transfer picker, wherein the pusher loads the semiconductor package into the
tube through the package seating part and moves backward through the return space as the transfer

block ft ' ' | .Th icond k
oacing apparat o AP B Arie e ST ety | e through he fetur

| icond K ) : _ for i : ) :
oot of the ranehir Bck e e B e e BB R T o
2, wherein the tEm&éﬁmﬁ 8%%@8&&@(&} gﬁ%%qﬁ%ﬂei@g%ﬁ&ﬁmd transfer picker, and

wherein when the trans ock moves to a seco nsrer pi 0 s€éat the semiconductor package

picked up by the sgepne. rays Inﬂﬁ{gﬁg@gﬁ“&&ﬂ&éﬁﬁg@%ﬁ@?ﬁ&?ﬁ%% RS hisgaligethe

semiconductor package seate age se a first transfer picker i1s loaded into the

tube, the pushe %%%%}?gﬁ@ggﬂg&ﬁ&‘%i@%ﬁ%%?”g?%@&e ie sEARACANECR EIR) RAG 3R IRading

apparatus of cldim 4, etweenh the package seating part and the return space is

equal to or smallgr, than 3 AisiABRe L BRYIEOHIA "HFaRT SHaNSIR dYoKEn A SIERHS ARk
respect to a transfer direction of the transfer picker; and
a pusher loading the semiconductor package seated in the transfer block into a
tube and linearly reciprocating,
wherein the pusher loads the semiconductor package into the tube through the
package seating part and moves backward through the return space as the

transfer block moves after the semiconductor package is loaded into the tube.

2. A semiconductor package loading apparatus comprising:

a vision device inspecting the quality of a semiconductor package according to
certain quality criteria;

at least one transfer picker for picking up a semiconductor package and
transferring the semiconductor package in one direction according to an
inspection result;

a transfer block having a package seating part where the semiconductor
package picked up by the transfer picker is seated and at least one return
space formed on an upper portion thereof, and orthogonally movable with

respect to a transfer direction of the transfer picker;
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6. The semiconductor package loading apparatus of claim 1 or 2, further comprising a clamp that
selectively opens and closes all or a part of an upper portion of the semiconductor package seated in
the package seating part of the transfer block to prevent the semiconductor package seated in the
package seating part from being separated therefrom. 7. The semiconductor package loading

apparatus of ooy F UIGIEIA R SRTICSIAN BRSHPaRIoAced g 1S LeIR A Bl pipRve:. and 2

semiconductor p ge to worked is tempora ray.. e semiconductor

package loadin laim.1 or 2.. (é:_e in the return space is formed parallel to a longitudinal
direction of the %ac ag‘g@|t slﬂgé:%rq? p%zr:{%a%gégw éﬁﬁ sides of the package seating part. 9. The

or 5 siopped paa T REa R I b o M AR ARR e Ao~

therethrough. l%i&glemiconductor package loading method comprising: seating a semiconductor
package picked up by one transfer picker in a package seating part of a transfer block having at least

on e s BRI BATRTRNET N B PSR Sl g oo

position; loading the semiconductor package seate seali r block

into a tube using & pusfer GLINEaHY J6GIRSCAE Backward through the return space as the

transfer block moves after the semiconductor package is loaded into the tube.

3. The semiconductor package loading apparatus of claim 1 or 2, wherein while
the pusher is moving backward through the return space, a semiconductor
package picked up by another transfer picker is seated in the package seating

part of the transfer block that is vacant.

4. The semiconductor package loading apparatus of claim 1 or 2, wherein the
transfer picker comprises a first transfer picker and a second transfer picker,
and wherein when the transfer block moves to a second transfer picker to seat
the semiconductor package picked up by the second transfer picker in the
package seating part of the transfer block after the semiconductor package
seated in the package seating part by a first transfer picker is loaded into the

tube, the pusher moves backward through the return space.

5. The semiconductor package loading apparatus of claim 4, wherein a
distance(d1) between the package seating part and the return space is equal
to or smaller than a distance(d2) between the respective transfer picker and

the pusher.
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moving the transfer block to the other transfer picker after the semiconductor package is loaded into
the tube; moving backward the pusher through the return space; and seating the semiconductor
package picked up by the other transfer picker in the package seating part of the transfer block that is
vacant. 11.A semiconductor package loading method, comprising: seating a certain semiconductor
package to a tray according to whether the semiconductor package is a good or bad product; picking
up a residual semiconductor package to seat the semiconductor package in a package seating part of

fep.block [ : nQVi I [ |
cemicontiictor N ags N CHEILE SHSRANE \GEHIEN AR T Sorataruted PRk oy ELated n

the package seat| f ' i that linearly reci tes;

moving the van G Bl c B TR Aasaie M SAREs Sh BdREr el 6Fh Bt ST o
the tube; portion of the semiconductor package seated in the package seating part of
the transfer block to prevent the semiconductor package seated in the

package seating part from being separated therefrom.

7. The semiconductor package loading apparatus of claim 2, wherein a
semiconductor package loaded into the tube is a good product, and a

semiconductor package to be reworked is temporarily loaded into the tray..

8. The semiconductor package loading apparatus of claim 1 or 2, wherein the
return space is formed parallel to a longitudinal direction of the package

seating part at one or both sides of the package seating part.

9. The semiconductor package loading apparatus of claim 1 or 2, wherein the
return space is a recessed part or a stepped part formed in an upper surface of

the transfer block such that the pusher moves therethrough.

10. A semiconductor package loading method comprising:
seating a semiconductor package picked up by one transfer picker in a
package seating part of a transfer block having at least one return space;
moving the transfer block in which the semiconductor package is seated to a

loading position;

40



moving backward the pusher through the return spaces; and seating the semiconductor package
picked up by the other transfer picker in the package seating part of the transfer block that is vacant.
12. The semiconductor package loading method of claim 10 or 11, wherein while the pusher is moving
backward through the return space, an incoming semiconductor package picked up by the other

loating mothod B LB 1) 87 T hREEAR, P oIir Sence 1 T AR S bR drocton
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package sealing il A 5 JELulh SRAGEIS RAUBIO Y SRAUEE el AFHNESIER) bihussa e

respective transfer picker and the pusher. e semicon I package loading metho claim 11,

wherein the semj r the tray is a rework product, and the rest of the
e e

semiconductor Into € are good products. 16. The semiconductor package
loading method qof clai ' j Cess art or a stepped part
formed in an up&o&iﬁ%ﬂ)&%lﬁ&% Fﬁa%?éﬁ&%?ci%ﬂ%hiﬂ%ﬁ%#@@u%er meéj{}gs therein.

seating the semiconductor package picked up by the other transfer picker in

the package seating part of the transfer block that is vacant.

11. A semiconductor package loading method, comprising:
seating a certain semiconductor package to a tray according to whether the
semiconductor package is a good or bad product;
picking up a residual semiconductor package to seat the semiconductor
package in a package seating part of a transfer block having one or more
return spaces;
moving the transfer block in which the semiconductor package is seated to a
loading position;
loading the semiconductor package seated in the package seating part of the
transfer block into a tube using a pusher that linearly reciprocates;
moving the transfer block to the other transfer picker after the semiconductor
package is loaded into the tube;
moving backward the pusher through the return spaces; and
seating the semiconductor package picked up by the other transfer picker in

the package seating part of the transfer block that is vacant.
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12.

13.

14.

15.

16.

The semiconductor package loading method of claim 10 or 11, wherein while
the pusher is moving backward through the return space, an incoming
semiconductor package picked up by the other transfer picker is seated in the

package seating part that is vacant.

The semiconductor package loading method of claim 10 or 11, wherein the
return space is formed parallel to a longitudinal direction of the package

seating part at one side or both sides of the package seating part.

The semiconductor package loading method of claim 10 or 11, wherein a
distance(d1) between the package seating part and the return space is equal
to or smaller than a distance(d2) between the respective transfer picker and

the pusher.

The semiconductor package loading method of claim 11, wherein the
semiconductor package loaded to the tray is a rework product, and the rest of

the semiconductor packages loaded into the tube are good products.

The semiconductor package loading method of claim 10 or 11, wherein the

return space is a recessed part or a stepped part formed in an upper surface of

the transfer block such that the pusher moves therein.

42



