-1- SYSTEM FOR PROCESSI NG ELECTRONI C DEVICES Field of the Invention 5 The
I nvention relates to apparatus and net hods for processing el ectronic

devi ces such as sem conductor packages, and in particular, to the handling,
i nspection, sorting and of fl oading of the el ectronic devices. 10 Background
and Prior Art The sorting of sawn packages on tape is one of the key
back-end processes for the manufacture of electronic packages |ike

Chi p- Scal e Packages ("CSP") when a tapd -sawing nethod is adopted. A CSP
sem conduct or package 15 conprises a lead or ball side for making el ectrical
connections wth other devices, as well as a nold side conprising an
encapsul ant for protecting the internal circuitry. The nold side is al so
commonly referred t SYSTEM RORKPRQCESSINGELEGHRONIGDEMIGES i nf or mat i on may
be marked onto this surface of the package. Inspection results on the

| ead/ bal | side and nol d/ marking side is a 20 comon criteria used when
sorting diffRuldief tHedokadien t hat have been fornmed to determ ne whether
packages _have been satisfactorily assenbled. Therefore, an inportant
perfornaﬁce i ndex for a machine processing CSP packages is its inspection

and sorting THar PNERIDH reldtes toPastiratls S hRithodsOfdri racslskige BRecRBRicoy one of
two nmethods. The first nethod is to align the sawn &z!i_)cka es on an adhesive

mount i ng t aeVviEee BUEh@s seacandyector pagkageseiand inwaitiotiasntor the haaging.and
i nspect the "E,’s,?ﬁe{cﬁm?rs°“’?‘@%d°&ﬂ5mqma?ﬁ5%%w£@g§@w packages are then

pi cked up fr e nounting tape a pic Then, the pick head
noves to a position where a nold/ mark 30 side inspection optics systemis

;(positionl%d té)acik' SR i d/ marked sides of picked packages. After that,
good packages al 0 a container, such as a tray or tube

container, and rejected packages are disposed of in a reject bin. Further,

reworked uniid MB¥ndSr S Bh&lg8S ohapl % BRE of HYkeY bdtkknd frocesses
for the manufacture of electronic packages like Chip-Scale Packages (“CSP”)
when a tape sawing method is adopted. A CSP semiconductor package

15 comprises a lead or ball side for making electrical connections with other
devices, as well as a mold side comprising an encapsulant for protecting the
internal circuitry. The mold side is also commonly referred to as a marking
side as labels or other information may be marked onto this surface of the
package. Inspection results on the lead/ball side and mold/marking side is a

20 common criteria used when sorting different packages that have been formed
to determine whether packages have been satisfactorily assembled.
Therefore, an important performance index for a machine processing CSP
packages is its inspection and sorting throughput.

25 Typically, current sorting systems employ one of two methods. The first
method is to align the sawn packages on an adhesive mounting tape with the
balls or leads facing away from the tape, and inspect the balls or leads on the
packages. The sawn packages are then picked up from the mounting tape
with a pick head. Then, the pick head moves to a position where a mold/mark

30 side inspection optics system is positioned to inspect the mold/marked sides
of picked packages. After that, good packages are offloaded to a container,
such as a tray or tube container, and rejected packages are disposed of in a
reject bin. Further, reworked units may be transferred to another tray or bin.
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Using this first method, it is difficult to avoid sequential operations

I nvol vi ng package alignnent on tape, lead or ball side inspection and
finally nold or nmarking side inspection. The result is long cycle time and
| ow t hroughput. In order to acconmpdate such operations in sequence, a |long
traveling distance 5 is comon for this nethod, and therefore the cycle tine
is further increased. A conmmopn way to shorten the cycle tinme is to provide
mul tiple pick heads (for exanple, four2to ten pi ck heads) nounted on
transfer arnms. The drawback of this approach is that the | oadi ng and
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econd neth jnvol ye i ckin ackages. nounted on a hesi ve
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si des of the picked packages are then inspected at another 20 |ocation al ong
the rotati n@xpaple. furitaderppick headskmeented onttranséar armge TBadfawbackickages are

of f1 0aded t i bbhRizER's HANIA 1B8diAg 8RE ebMpitY 6f it i intesseaeanidl et hod
involves a relatively conplex desfgn. Long alignnent and ITB.Ch_I ne setup tine
i s i ncurr ed ngsessietesua langsr gaavessionttime frapl prosessing onamackage pizekoheads have
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heads of the two turrets and turnta 0 be changed if
package si zé@ackageysitesseregatibly. For t he sanme reason, the conversion kit

woul d be nore expensive. 30 After pick-up, inspection and/or other checking
processes, the packages have to be sorted and offl oaded to an of fl oadi ng
system Usudlhkeyseddmar methice Involves ypieling fupo savn aphickgges trhmgdded rmahy

of 10201 10 Apbig ATy S P BB pdRecRod BRELTEER, TPt 0
15 usually comprises more than eight pick heads. The picked packages are
placed onto a turntable including holders where ball or lead side inspection
will be performed. A second turret with pick heads (again, with usually more
than eight pick heads) picks up the packages from the turntable. The
mold/mark sides of the picked packages are then inspected at another
20 location along the rotating path of the pick heads of the turret. Thereafter,

packages are offloaded to different containers according to quality

This second method involves a relatively complex design. Long alignment
and machine setup time is incurred as two turrets and one turntable of

25 numerous pick heads have to be aligned. There is also increased conversion
time since the many pick heads of the two turrets and holders of the turntable
have to be changed if package sizes vary frequently. For the same reason,
the conversion kit would be more expensive.

30  After pick-up, inspection and/or other checking processes, the packages have
to be sorted and offloaded to an offloading system. Usually, there are two
types of offloading methods, namely offloading to tray and offloading to tube.
The good packages are put into trays, tubes or other offloading formats. The
reworked packages will usually be put into trays or reworked bins, while the




rewor ked packages will usually be put into trays or reworked bins, while the
-3- rejected packages are put into reject bins. Usually, for packages of

| arger sizes (say, 6mm x 6mmor |arger), trays are preferred as the

of fl oading format for good and rewor ked packages. For snaller packages,
(say, 5nmm x 5mmor smaller), the tube offload format is usually preferred
for good packages, while 5 the bin format is selected for reworked and

rej ected packages. Therefore, the of f I dad configuration required nmay often
vary fromone user to another and it would be desirable to provide nore

t han one of U o] r a%ﬁ t
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TR 16 e binaRredl i SPeSRe b holled i Al hrckepRe TThesaioRadBe such ¢ hat
the third teHRabdohfgetafiéh reyuired ndy Sredrevhard Sromn dREUSef @ adthey &nd!ie. | n case
smal | er packages that are only suitable for tube offload are used, the

of f | oadi ng ¥P&idbe fegiraple to %%V"lj%ﬁ'tj’é@ thappng offleading:format/ior edi§eli st ance and
time is longer and there is no option of repositioning the tube offload
nearer to the packages being offloaded. Summary of the Invention 25 It is
thus an obj detprigr thhéﬁfﬁmén e ponfigusakilitytof theooiflgading sysipmsitaie ntid a

met hod qf | ‘ﬁéﬂﬁfété ﬂé'ﬁl 3' ﬂ'ga éfﬂHé&R@@Hﬁﬁquratﬂ:%VMs% Eé‘é‘étgﬁ?{ﬂbﬂ's some  of
t he shortcom ngs o oresal d prior I'S anot her object of the
i nventi on t befosektheo rmmna:les abuiltnaney exicej builtora gwangec ivhnollnadiog
separating Cid C f '
efficientl y%bﬁﬁélfr%n rg ﬁ?“'g)ﬁjnpécgg n@%@ﬁﬁ'g nve%'?l %%dr?ltgtt%g%g%i@éﬁpr ovi de a
conf i gur abl madeﬁrﬁémaldngtg apparatus that is nore flexible in use as conpared
to the prior art.
15  Furthermore, due to this inflexibility, the offload configuration may only be
suitable for one type of packages. For example, a tray-tray-tube configuration
may be made to handle large packages such that the third tube offload format
is treated as a spare for future use. In case smaller packages that are only
suitable for tube offload are used, the offloading cycle time will be longer,
20 since the traveling distance and time is longer and there is no option of

repositioning the tube offload nearer to the packages being offioaded.

Summary of the invention

25 |t is thus an object of the invention to seek to provide an apparatus and a
method of inspecting and handling semiconductor devices that avoids some
of the shortcomings of the aforesaid prior art.

It is another object of the invention to seek to provide an improved ejector
30 mechanism for separating electronic devices from an adhesive mounting tape

more efficiently.

it is yet another object of the invention to seek to provide a configurable
offloading apparatus that is more flexible in use as compared to the prior art.




-4- According to a first aspect of the invention, there is provided an
apparatus for inspecting an electronic device conprising: a holder for
supporting the electronic device; a driving nechanismfor noving the

el ectroni c device 5 between an onl oading position where the electronic
device is placed onto the holder and an of fl oading position where the

el ectronic device is renoved from the holder; a first optical system

bet ween t he onl oadi ng and of f| oadi ng posﬁfions configured to inspect a
first surface of the electronic device while it is supported by the hol der;
and a second optical system between the onl oading 10 and of fl oadi ng
positions configured to inspect a second surface of the electronic device
that is opposAC@DI‘diogtthe firstraspesuofithe énvehtions thereiis psavigest aredpparatusifer hol der .

According to S 4 | et hod
for 15 i nspe@?ﬁ%‘ﬁ?@n gl g’%&&%‘ﬂ% &ed’i‘{? %éﬁ'@&)%rﬁgl Sl E‘% cfeﬁefsog "E’ gﬁ’% Zhepportl ng
t he el ect ronelectﬂmdc cdewdet, ha ajnlvmlgdafephamymngart meviagettier eleicronieviededet ween
onl oadj osition where the.electro vice is placed onto.the hol der
and “an o 11 SafeEn B GReR S WEels Be itsTiook el s RS « om t he
hol der; i nsm&memmﬁ bff@tadmgrﬁoamenwhewmeeélésttdrmu&wd@w refnodet i it is on
t he hoI der and 20 bei ng noved fromthe onloading to the offl oadl%dg posi tion;

and i nspect i nf€aNoldgsoAdfirst oplied §¥5t?rﬁeb%tr”§€f‘r'6"ﬁ?l enigadingeang Lffloadingnosi t e

to the first ?&lﬁ&%econﬂ'guﬂeatto irfspbét £fivst S\afdeeld We aBErOiNE DEVIER WA fti®m t he
onloading to the offloading position. 25 According to another aspect of the

i nvention, theyrpdrieddiyoie deltiesnang asecnd optisahayhteibedveensiherenloatingin
el ectroni ?Ode¥h&eofﬁ6émﬁ@2)o%ﬂfaﬁ§' &’&féerfda&? IR%)uscﬁirbngéyaaﬁﬁaYl geopqhé(\/m ch it

iI's mount ed, conprising ej ect or n for ng the

el ectronic deeiectgomln davntertbatt iscoppasitey tof thenfirsh eurdaticewhilesit isaupmrtecbhy which it
I S nount ed; q*%g or cap operative to support the 30 adhesive tape and

el ectronic deV|ce urlng said pushing and lifting; and a flange at a
position where the electronic device is aligned for engagenent with the

ej ector pin er corgmt ttc') %gsetc%%d %lssgct:tro?meclnggr\{ﬁocne tr?er}g i Srrotv{dae 8’ memcatd' for 't

15 inspecting an electronic device comprising the steps of. supporting the
electronic device with a holder; moving the electronic device between an
onloading position where the electronic device is placed onto the holder and
an offloading position where the electronic device is removed from the holder;
inspecting a first surface of the electronic device whilst it is on the holder and

20 being moved from the onloading to the offloading position; and inspecting a
second surface of the electronic device that is opposite to the first surface
whilst it is on the holder and being moved from the onloading to the offloading
position.

25 According to another aspect of the invention, there is provided an ejection
mechanism for separating an electronic device from an adhesive surface of
an adhesive tape on which it is mounted, comprising: an ejector pin for
pushing and lifting the electronic device in a direction away from the adhesive
surface on which it is mounted; an ejector cap operative to support the

30 adhesive tape and electronic device during said pushing and lifting; and a
flange at a position where the electronic device is aligned for engagement
with the ejector pin for abutting the electronic device and partially lifting it.



-5- According to a further aspect of the invention, there is provided an
apparatus for offloading electronic devices for storage, conprising: a
plurality of containers in which electronic devices are storable; a
platformconfigured to receive the plurality of containers, wherein each
contai ner includes a 5 nechani smfor detachably nmounting the container to
the platform and a pick- up device for picking up and sel ectively placing
each electronic device into any one of the containers, or to another

| ocation. It will be convenient to hereinafter describe the invention in
reater detai r '
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i nspecti on appBY ape 8t HecepRingsstas ﬁagéﬂ:"@hlﬁ’ca@@ preferred enmbodi ment of the
invention; Figures 4A-B illustrate a prior art ejection nechanismto aid in
pi cking up sawn packages from an adhesive tape on which the packages are
mount ed, wheltewdll bei epmvenied o hersinafierdesonbejtee inventione rhgreiaten dedaibbyl i n
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of the invention as defined by the claims.

15 Brief Description of the Drawings

Examples of preferred embodiments of the apparatus and methods in
accordance with the invention wili now be described with reference to the
accompanying drawings, in which:

20
Figure 1 is an isometric view of an inspection apparatus according to a first
preferred embodiment of the invention;

Figure 2 is a side view of the inspection apparatus of figure 1,
Figure 3 is a side view of an inspection apparatus according to a second

25 preferred embodiment of the invention;

Figures 4A-B illustrate a prior art ejection mechanism to aid in picking up
sawn packages from an adhesive tape on which the packages are mounted,
whereas figure 4C illustrates an ejection mechanism to aid in picking up sawn
packages according to a preferred embodiment of the invention;

30 Figures 5(a) and 5(b) iliustrate a plan view (in the X-Y axes) and a side view
(in the X-Z axes) representation respectively of an offloading system
according to a preferred embodiment of the invention, which is placed next to
an inspection apparatus;



an inspection apparatus; -6- Figure 5(c) is an isonetric view of a generic
representation of a offloading sub-system and Figure 6(a) to 6(d) show

i sometric views of exanples of different configurations of the offl oading
systemthat can be assenbled. 5 Detail ed Description of the Preferred
Enbodi ments Figure 1 is an isonetric view of an inspection apparatus 10
according to a first preferred enbodinen% of the invention. Figure 2 is a
side view of the 10 inspection apparatus~10 of figure 1. The apparatus 10
conprises a pick head 11 (its driving nechanismis not shown), a circular
platformor tpigur&l& |§?an IsBFHe‘tHH {(igw! ¥4 \RnBAC kaSBsetbita] &f é%ﬁleédr d' ng

el ectronic devices in the form of electrical packages 24, an align

opti cal systeﬁﬁquﬁaﬂﬁﬂﬁ@t optical system such as top surface (Iead/ball)

i nspection opg ng, o 1 S s .po urface
(ol d/ mar k) |Es(%gct | {)aﬁ opt | 6@2 g&l»v %oﬁ%'l'&aweﬁéctﬁgn%gémmgﬁghog B'gfg%?o
drives the tucotfiguraiohd of the affleadingabystem tmate:adrheeaSSemrbladndr cated in order to
nove t he péckages 24 from an onl oading position where they are placed onto
t he package holders 14 to an offloading position where they are renoved
fromthe pack@gtailedDiascaptich of e PrefemgdBriiodinefls i S characterized by its
ability to conduct sinultaneous processing of various handling and

i nspection processes to thereby shorten the processing cycle time. A

pi ck-up devi CEidiié W i9.8n dsaettic eahf bh inEPeRson BEHABRE 1D N&bRIing td8 fir®
conprising an adhesive nounting tape 27 on which 25 the one or nore sawn

packages 24 aPE %@ﬁ'rt%@)"dér’ﬁﬁntpaf:l%%@é“‘fﬁﬁ‘ﬁ'ﬂ@r sFipureyf2 ig (ge sidgr MiewbioE the at t he

onl oadi n91905iﬁsb@&1onT5k?pa?§th§qwarflﬁﬁr%9f” Th@ rbﬁﬁ”ﬁ‘éom&r@eb%bucﬁ}‘réé@m 18
allgns one or nore sawn packages in the X axes Wwth respect to the

package hol defld (it drigingnmgehanisn ﬁ%@@t showmk &t $'M|3TM@f95%RF turetable1 12
preferably pi giehidiky Alive BEkAEE nofield PATYS HoIdTRY Blekffonit 3BGical irfthe! 1BFn

of electrical packages 24, an alignment optical system 18, a first optical

system such as top surface (lead/ball) inspection optics 20 and a second
15 opftical system such as bottom surface (mold/mark) inspection optics 22. A
driving mechanism such as a motor 16 drives the turntable 12 to rotate along
the direction indicated in order to move the packages 24 from an onloading
position where they are placed onto the package holders 14 to an offloading
position where they are removed from the package holders 14.
20
The apparatus 10 is characterized by its ability to conduct simultaneous
processing of various handling and inspection processes to thereby shorten
the processing cycle time. A pick-up device such as a pick head 11 moves
between a wafer ring 26 comprising an adhesive mounting tape 27 on which
25 the one or more sawn packages 24 are mounted, and package holders 14 of
the turntable 12 at the onloading position. The pattern recognition alignment
optical system 18 aligns one or more sawn packages in the X, Y and & axes
with respect to the package holders 14 to ensure correct orientation. The pick
head 11 preferably picks up one package 24 from the mounting tape at a time
30 and places it onto a package holder 14 in one segment of the turntable 12 at
the onloading position, with the lead / ball side facing up. The turntable 12 in
figure 1 is divided into twelve segments or holders 14, but the turntable 12

may comprise any suitable number of segments. An ejector pin 28 of an



30 and places it onto a package holder 14 in one segnent of the turntable 12
at the onloading position, with the lead / ball side facing up. The
turntable 12 in figure 1 is divided into twelve segnents or hol ders 14, but
the turntable 12 nmay conprise any suitable nunber of segnents. An ejector
pin 28 of an -7- ejection mechanism hel ps to separate each package 24 from
the nmounting tape 27 of the wafer ring 26 when it is being picked up by the
pick head 11. The top (lead / ball side)’3surface of a placed package 24 is
i nspected by the 5 top surface inspection optics 20 bet ween t he onl oadi ng

and of {1102 necfi higkRAAkIN 85 KB AN pHBIER! 22 P yRRARLRS DY the

package hol der surface 1 nspecti o IS a wth
respect to a ta@elee‘(géthemwafﬁerrmg%uvmemélsmgrmmckmu;abpma pitloheatbhhst r eam of
the placed position of the package 24 along the rotational direction. The
bottom (mark / nold side) 10 surface of a placed package 24 is inspected and
checked for amye tigd dead biall Btlde) bmadampribae@pbdsamcm mmamdta!;bﬂhe hat is

al i gned Wi%h spegt to a aca ¢ner 14| anoth Qf{‘the
fur btanl o 45 196" 35hed PrdheoRdS (EEs o2 Saeeh rBer SPbaRnera qietind e
i nspection op bﬁﬁor%oarhetmadtfaeanpaéf@adwmm ambdatbﬂl mhermoka?% hbmas al ong

the rotational direction while 15 sup Forted t he packa

However, it i $%alT88 toR8yifanednsRRCtion OPtigH20 hsrﬂ'gﬁﬁfjt"ﬂ '?ﬁP?Qié% 8 Wﬂ%@ﬁ i on

optics 20, 22h6|8eP¢4Yr?6hé%ébﬂn¥nta£t'QB@Qtn&QdaﬁnEt?eam 'b‘ﬂﬂ?ec?laae@%glﬁgﬁo?df at the
same position or segment the turntable 12. In ord he bottom

surface i nspete Rarkage 2&@'@19 the "pfaélpéﬂtd"leﬁ@'boﬂ'b%@@m (sark Aceold sidg) pl aced
package, ggchgpackage, ?@c@@ fﬁ#ﬁ%@é 94 §¢ ?’% ¥cte8Pd SHetkdy o &g&ﬁa@feegs%port i on.

A transparent glass w acco ngly be installed dt eac ackage
hol der 14 to theppottemt sisfasacikapgetion eplich 22 shatt iscalignet dwitmrespact ftace that is
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I nspections, dawhst[mnkagda offdeti froroftid topdeaifatce imspiection optiqee?} betevekoltier 14 of
the turnt abI eo%l ng antLJI ' Bﬁlgadmg 98&9&0 dov‘a”?c'ssr%gr SRE" rotational direction while
15 supported by the package holder 14. However, it is also possible for the top
and bottom surface inspection optics 20, 22 to be vertically aligned so as to

inspect a package 24 at the same position or segment of the turntable 12.

In order for the bottom surface inspection optics 22 to inspect the bottom

20 surface of a placed package, each package holder 14 preferably comprises a
transparent portion. A transparent glass window 30 may accordingly be

( installed at each package holder 14 torsupporl the package 24 such that the

mold/mark surface that is supported on one side of the package holder 14 is
visible on an opposite side of the holder 14 underneath the turntable 12.

25
After completing the inspections, each package 24 is offloaded from its
respective holder 14 of the turntable 12 at a further segment downstream
along the rotational direction. it should be appreciated that other types of
processing or handling can be arranged whenever space allows, for example,

30 package thickness measurement. The above steps are repeated and the
turntable 12 will keep rotating segment by segment so that the simultaneous
activities of the various handling, inspection and offloading processes are
maintained.



along the rotational direction. It should be appreciated that other types of
processi ng or handling can be arranged whenever space allows, for exanple,
30 package thickness neasurenent. The above steps are repeated and the
turntable 12 will keep rotating segnent by segnent so that the sinultaneous
activities of the various handling, inspection and offl oadi ng processes are
mai nt ai ned. -8- A key feature enabling the mark / bottom side inspection to
be conducted as one of the sinultaneous Processes in the above procedure is
thus the glass w ndow installed at the back of the holders 14 on the

turntabl e 12. alayffasture efdtfiiigansardrd? bBﬁ(%%@e %Be&%n%pdé EShduRteRf AT

set - ups of S|n1Iar apparatus. 5 An exanpl e another type of set-up is a
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apparatus 32 acco a second prefe nventi on.
The packages Qulctm deagm feaiyad caobe amnlleahm ameasejtdpsrof simikar appa@tusconpri si ng a
sliding s;gport 36 and the transparent glass support 34. As the upstream
packages are checked by the top surface inspection optics 20 for top

surface (| eadAhaxampleepasdthemtypt td sebupss aanstdEagemoté a phralitg ot hecked
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i nspection optics 20 wl subs be checked by the bottom “surface
i nspecti on opBURROrL. after novi ng the requi red distance. Wth such a
| ayout, sinmultaneous processes including concurrent inspection of both sides
of packages 24 can be conducted, as in the first enbodi nent descri bed
As the upstream packages 24 are checked by the top surface inspection

optics 20 for top surface {lead/ball) inspection, the downstream packages 24
15 are checked by the bottom surface inspection optics 22 for bottom surface
(mold/mark) inspection through the transparent glass support plate 34. The
packages 24 are queued adjacent to one another. A package 24 can
therefore be pushed against an adjacent package by a driving mechanism in
the form of an indexing device 38 to move the queue of packages 24 together
20 by an incremental distance. The upstream packages checked by the top
surface inspection optics 20 will subsequently be checked by the bottom
surface inspection optics 22 after moving the required distance. With such a
layout, simultaneous processes including concurrent inspection of both sides
of packages 24 can be conducted, as in the first embodiment described
25 above.

Figures 4A-B illustrate a prior art ejection mechanism to aid in picking up
sawn packages 24 from an adhesive mounting tape 27 on which the
packages are mounted, whereas figure 4C illustrates an ejection mechanism

30 to aid in picking up sawn packages 24 according to a preferred embodiment
of the invention.

Referring first to figure 4A, during ejection of a package 24 mounted on an
adhesive mounting tape 27, an ejector cap 40 usually acts as a platform to



25 above. Figures 4A-B illustrate a prior art ejection nmechanismto aid in
pi cking up sawn packages 24 from an adhesive nounting tape 27 on which the
packages are nmounted, whereas figure 4Cillustrates an ejection nechani sm 30
to aid in picking up sawn packages 24 according to a preferred enbodi nent

of the invention. Referring first to figure 4A, during ejection of a package
24 mounted on an adhesive nounting tape 27 an ejector cap 40 usually acts
as a platformto -9- hold the packages 229 'typlcally by hol di ng the nounti ng
tape 27 with vacuum suction. Then, one of the packages 24 on the nmounting
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position of an“ejec y position for
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ej ector pip 28 f unced coni cal shape tape 27
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package 24 to pick up the package by vacuum suction. After the package 24
is picked up, the ejector pin 28 returns to its original position. This pickup
15  process is repeated when the next package is indexed to the center of the
ejector cap 40.

Referring next to figure 4C, the embodiment of the invention includes small
steps or flanges 42 on an upper surface of the ejector cap 40 at a position

20 where the package is aligned for engagement with the ejector pin 28. The
flange 42 is preferably formed around a perimeter of a hole that the ejector pin

( 28 passes to engage the package 24. The width of the flanges 42 is
preferably a bit smaller than the width of the packages (about two-thirds of the
package width) and the height of the flange 42 is preferably a bit smaller than

25 the thickness of the package (about one-third to two-thirds of the package
thickness). With the inclusion of the flanges 42, when a package 24 is moved

to the center of the ejector cap 40, the flange 42 abuts the package 24 and
partially lifts it so that partial separation from the mounting tape 27 is
achieved. The ejector pin 28 can then be raised to completely separate the

30 package 24 from the mounting tape 27, and the pick head 11 is lowered onto
the package 24 to pick up the package by vacuum suction. As compared to

the more pronounced conical shape 41 during ejection using the prior art
apparatus ({see figure 4B), the apparatus according to the described



preferably a bit smaller than the width of the packages (about two-thirds of
the package wdth) and the height of the flange 42 is preferably a bit
smal l er than 25 the thickness of the package (about one-third to two-thirds
of the package thickness). Wth the inclusion of the flanges 42, when a
package 24 is noved to the center of the ejector cap 40, the flange 42
abuts the package 24 and partially lifts it so that partial separation from
the mounting tape 27 is achieved. The ej¥®tor pin 28 can then be raised to
conpletely separate the 30 package 24 fromthe nounting tape 27, and the
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ej ection usinm Ihbenqn.mtmg tape 27 wheaitas asgdgeddyfthg ejeetetin 28he appar at us
according to the described -10- enbodi nent of the invention produces a
relatively flattened conical shape 43 in the nounting tape 27 when it is
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15
Figures 5(a) and 5(b) illustrate a plan view (in the X-Y axes) and a side view
(in the X-Z axes) representation respectively of an offloading system 50
according to a preferred embodiment of the invention. In this description, it is
placed next to an inspection apparatus comprising a turntable 12. Figure 5(c)

20 is an isometric view of a generic representation of a offloading sub-system 68.
The offloading system 50 cansists of a plurality of offlcading slots 52, 54, 56
of similar dimensions and mounting format formed on a multi-slot offloading
platform 51. In the described embodiment, there are three offloading slots 52,
54, 56. Each slot 52, 54, 56 can accommodate a container in which the

25 electronic packages are storable, such as a tray 72, tube 74 or other types of
offloading sub-systems 68. Therefore, a flexible configuration is possible to
achieve various combinations of containers, such as tray-tray, tray-tube, tray-
tube-tray and tray-tray-tube. Generally, the tray, tube or other offloading
subsystems (e.g., tape and reel) are designed with overall dimensions within

30 the boundary of a slot 52, 54, 56.

It is preferable that the flexible and modular offloading system meet certain
criteria. The offloading sub-system such as a tray or tube container, has two
important dimensions of width “a” and height “b” (see 61, figure 5(c)) which



20 is an isonetric view of a generic representation of a offl oading
sub-system 68. The offl oadi ng system 50 consists of a plurality of

of fl oading slots 52, 54, 56 of simlar dinmensions and nmounting fornat
formed on a multi-slot offloading platform51. In the described enbodi nent,
there are three offloading slots 52, 54, 56. Each slot 52, 54, 56 can
accommodate a container in which the 25 eI ectronic packages are storabl e,
such as a tray 72, tube 74 or other type§ of offl oadi ng sub-systens 68.
Therefore, a flexible configuration is possible to achi eve vari ous

conbi nati ons gloufPHeAlde" thanSHRN a5 drfiBdr birflhsidris?y e, widtYr Late- tray
and tray-tray-tube. Generally tray, tube or oadi ng

subsyst ens ( eallpwablespeighhdd” eréh? OﬁmdMSﬁgtﬁe(aewGBhfiWerﬁbl) resmwelans Wit hin
30 the boundagy Sl 5, [ i bl e and
nmodul ar offlo-g(f ﬁ%pt@ §tgftnt1h§re%g{°%%' squ"g)}ﬁérﬁt@#tﬁé%(%EIS n '?:ﬁhcé .Q’%g'{ J%é?ﬁ-system
such as a tr agxtend bulselecthet shotnelf thdyasatistyothesentdrianthedirag @) tube f omi dth " a"

and hei ght eg 61. fiqure C whjch -11- oul e Ies th n t he two
o el o okt Aoade R 58 2Ueh b fabfs ol iaes tnl i) Sandre ( no
of fl oadi ng sl plaéed FReaMmBoné bgmeairﬁ(thb)sldtgspemiwrﬁbryauovw benéi&rlﬂhl‘h rafh of t he

of f1 oadi ng sup-s stemr&fl,g lggc% s.not critical as it can _exte
out si de the slpbt d\heig S-Q!q {sletReis actyally 3 scpacpngtttpépe?gtsq%\%ll 74 or 5

ot her of fl oadbﬂﬁe%@@oﬁ%@m £ i8 WS @fpabfsT ﬁ%@pﬁﬁ{?bn 6ﬂ%d%ﬂ9w3~);teﬁan be

placed into a@g one of the first two slots 52, 54, which allow a maxi mum
width "A" Rbq {afgersPe. The |ast slot 56 is actually a space next to the
ut si de | of the second slot 54, and is thus capabl e of accepting an

ffload sub-system 68 of a |larger size. 10 Another preferable criterion is
t hat the of f | Aaethagprejerabim witerionds thatidlke affloading syptesy HA shouit \berahle taand

standar d ounbiile” 6hERRF Shol SHBARS LR MererhAlREAIPSEEHE oo e

the of fl oadin ns) SO vari ous oad -systens
68 can be det ahhdarkiysammtcedemunecbhe bffloabingssubsystems) snstrﬁsvarﬁoushlendﬂfl oadi ng

platform 51 w ott &ﬁb‘édu‘. gl'.tt%'?stgﬁg BfB c%latbI O&gachably mounted into the slots 52, 54,
15 56 of the offloading platform 51 without tedious modifications.

In use, all the offloading sub-systems 68 may first be mounted by screws (not
shown) to the left wall 58 of the slots, and therefore the surface of the left wall
58 of the slot can be used as a reference plane to locate the offloading sub-
20 system 68 in the slot in X-axis. Next, in the Z-axis, a reference block 60 on
the left wall 58 of each offload sub-system acts as a mounting reference plane
( with respect to the upper surface of the left wall 58 of each slot. Third, in the
Y-axis, a reference rod 62 is added onto the upper surface of the left wall 58
of each slot and therefore acts as a reference point to locate the reference
25 block 60 and thus the whole offload sub-system 68 in the Y-axis. The surface
of the walls 58, reference block 60 and reference rod 62 comprise alignment
guides for aligning the offloading sub-systems 68 with the offloading platform

51.

30 The overall working sequence will now be described. A pick-up device in the
form of an offloading pick head 64 picks up packages 24 from the turntable
12. Depending on the inspection results, the offloading pick head 64
selectively places each package 24 into one or other of the offloading sub-
systems 68 in an offloading slot 52, 54, 56, or even into a rework/reject bin 70,



In use, all the offloading sub-systens 68 may first be nmounted by screws
(not shown) to the left wall 58 of the slots, and therefore the surface of
the left wall 58 of the slot can be used as a reference plane to |ocate the
of fl oadi ng sub 20 system68 in the slot in X-axis. Next, in the Z-axis, a
reference block 60 on the left wall 58 of each offl oad sub-systemacts as a
nmounting reference plane wth respect to the upper surface of the left wall
58 of each slot. Third, in the Y—aX|s al%eference rod 62 is added onto the
upper surface of the Ieft wal | of each slot and therefore acts as a
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process Wen a first offloading pick head 64 noves to pick up a package
the other one may 5 move to place a package 24 and vice versa. The

tzﬁr nabl e 2 WidoePL Rl Y Abestiyl Al R o888 ACGRPBlah i 1BPR Package

is picked up so as to nove n the turntaﬂﬁg y one
segnent for pitoiotahiel1g] bclact, tmensﬁbedtngmldcrmeaﬂf 64 ondtheg picksupddevicss@y wit h

respect to fi 0 S Y. es 24
are picked up tn)?g'cj( ﬁ%ﬁ*ﬁ‘{ f'JPEE ?M%ﬁ é@% %i)ggtoﬁﬁep%%&%ﬁglgd 64 or
ot her pick-up tmfexethemyo thebl offbodding pystém Bp. packages 24 from a nounting tape
27 or other location to transfer themto the of fl oadi ng system 50.

15 Figures 6(a) to 6(d) show isometric views of examples of different
configurations of the offloading system 50 that can be assembled. They show
offioading configurations comprising tray-tray-tube (figure 6(a)), tray-tube-tray
(figure 6(b)), tray-tray (figure 6(c)) and tray-tube (figure 6{d}). It should be
appreciated that other configurations are possible without departing from the

20 principles of the invention.

It should be appreciated that the preferred embodiments described above
provide simple apparatus and methods for simultaneous processing of
electronic packages, including package pick up, lead/ball inspection,

25 mold/mark inspection, as well as other processes that may be incorporated
into the apparatus, as desired.

With these advantages, the said embodiments seek to achieve lower cost,
shorter cycle time and higher throughput. Moreover, the simple methods and
30 designs offered by the said embodiments may lead to a more reliable process

and higher yield.

The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that



15 Figures 6(a) to 6(d) show isonetric views of exanples of different
configurations of the offloading system50 that can be assenbl ed. They show
of fl oadi ng configurations conprising tray-tray-tube (figure 6(a)),
tray-tube-tray (figure 6(b)), tray-tray (figure 6(c)) and tray-tube (figure
6(d)). It should be appreciated that other configurations are possible

w t hout departing fromthe 20 principles,of the invention. It should be
appreci ated that the preferred enbodi nent & descri bed above provi de sinple
apparatus and net hods for sinmultaneous processing of electronic packages,

| ncludi ng packmvBhtdh HBudbeal s LaddBBRS Ghodiflatidrns BRUAY BBAotdIGRRAT 1 O, as
wel | as other processes that nmay be | ncorporate Into the apparatus, as
desired. W't h falhwithin theapitit ape scopenef thexabbverdesdiptiont s seek to achi eve | ower
cost, shorter cycle tine and higher throughput. Mreover, the sinple

met hods and 30 designs offered by the said enbodinments nmay lead to a nore
reliable process and higher yield. The invention described hereinis
susceptible to variations, nodifications and/or additions other than those
specifically described and it is to be understood that -13- the invention
includes all such variations, nodifications and/or additions which fal
within the spirit and scope of the above description. -14- CLAIMS: 1. An
apparatus for inspecting an el ectronic device conprising: a holder for
supporting the electronic device; 5 a driving nmechani smfor noving the

el ectroni c device between an onl oading position where the el ectronic device
is placed onto the holder and an offloading position where the electronic
device is renoved fromthe holder; a first optical system between the

onl oadi ng and of fl oadi ng positions configured to inspect a first surface of
the electronic device while it is 10 supported by the hol der; and



a second optical system between the onl oading and offl oading positions
configured to inspect a second surface of the electronic device that 1is
opposite to the first surface while it is supported by the hol der, wherein
t.he hol der includes a transparent portion such that a surface of 15 the

el ectroni c device supported on one side of the holder is visible on an
opposite side of the holder. 2. The appargtus as clainmed in claiml, wherein
the transparent portion of the hol der d4rade of gl ass. 20 3. The apparat us
as claimed in claiml or claim?2, wherein the holder is forned on a

circul ar pl atgogmg:hat is drivable to rotate by the driving mechanism 25
4. The apparatius as clainmed in claim3, wherein the platformincludes at

| east one additional hol der, the holder and the additional hol der each

adapted to ppor, QNI C | ; - Ms.as claimed in
any one of tﬁfé pr é?eéj{b%éagﬁgr@ei&rl\@f%%%5“5@8-5%9]8?%9%3&@@\/i ce for placing
an el ectroni ¢ deviadwldar forrsuppottuhgrthaetéctranicaleviganent optical system for

pi chod up by the. § Sputs bR e ARG BiecBric 8o dEe BREGEE 417 2y one
of the precedintgadiigpositionviveer the dlbetrdnic deviceis plated patocthmei oldgremabl e to
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of fset fromthe fiarfist ppiddl is9stenbbétwebhetha iridaiing abs oficididpoditicigy one of
t he preceding clains, wherein the fiyst and second optical stens are

v W SY.
operabl e to iGP8fg¢ed: I0e iNSPEEL Aofifst suidce el Mie EIRCOLice IRYSE t‘f’%h’ﬁ 11§ 8. The
appar at usjgas guppbfi@dby hetividénan®f the preceding clains, wherein the hol der
is configured to hold aCPI ur_al’i ty of electronic devices arranged next
a second optical system between the onloading and offloading
positions configured to inspect a second surface of the electronic device that
is opposite to the first surface while it is supported by the holder,
wherein the holder includes a transparent portion such that a surface of
15 the electronic device supported on one side of the holder is visible on an

opposite side of the holder.

2. The apparatus as claimed in claim 1, wherein the transparent portion of
the holder is made of glass.

20
3. The apparatus as claimed in claim 1 or claim 2, wherein the holder is
formed on a circular platform that is drivable to rotate by the driving
mechanism.

25 4. The apparatus as claimed in claim 3, wherein the platform includes at
least one additional holder, the holder and the additional holder each adapted
to support one electronic device.

5. The apparatus as claimed in any one of the preceding claims, including

30 a pick-up device for placing an electronic device on the holder and an
alignment optical system for aligning the electronic device with respect to the
holder before being picked up by the pick-up device.



to one another. 9. The apparatus as clainmed in claim8, wherein the driving
mechani sm 15 conprises an indexing device operative to nove the electronic
devi ces by pushing an el ectronic device agai nst an adj acent electronic

devi ce supported by the holder. 10. A nethod for inspecting an electronic
devices conprising the steps of: 20 supporting the electronic device with a
hol der; noving the el ectronic device betwﬁfn an onl oadi ng position where the
el ectronic device is placed onto the hold and an of fl oadi ng position where
the el ectronic device is renmoved fromthe holder; inspecting a first surface

of the electrgnic tﬂﬁybﬁsarumsla% ¢18Pne’] RCrydHeCof 86 PRERECARy I8Nt whaesiol der

and being noved fromthe onloading to the offloading position; and
i nspecting a e Bisl optical syatept ist merebleé?r!awe@t&@/pt@étrewatdq@eoqﬁﬂ)ﬂr&te to
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noved fromthe onloading to t position, 30 wherein the hol der
incl udes a tr dAvipaméatsepeid pesitiosuatset fiam taeﬁmtpaajborbf t he el ectronic device
supported gn one side of the holder is visible on an opposite side of the
hol der. -16- 11. The nethod as clained in claim 10, wherein the transparent
portion of tHe holldeapparatusdes daimgdimsanyldhe dfttbe peedediihgadaicisaiwinedeinn cl ai m

rotary pi att ol T EnRob arie e Bk copfalie oo b B g RRue: on

The met hod as delige methe sante positici?, wherein the rotary platform includes at
| east one additional holder, the holder and the additional holder 10 each
adapted to support one electronic device. 14. The nethod as clained in any

one of cl apns 810 t Phd Apparadlsish Bginidtein ﬁyedme%f Ak ingedatithg E18in®d, iefani C
device with resepect to th? hol der before P F gt
holder is configured to hold a plurality of ele¢tronic devices arranged next

to one another.

9. The apparatus as claimed in claim 8, wherein the driving mechanism

15 comprises an indexing device operative to move the electronic devices by
pushing an electronic device against an adjacent electronic device supported
by the holder.

10. A method for inspecting an electronic devices comprising the steps of:
20 supporting the electronic device with a holder;
moving the electronic device between an onloading position where the
electronic device is placed onto the holder and an offloading position where
the electronic device is removed from the holder;
inspecting a first surface of the electronic device while the electronic
25 device is on the holder and being moved from the onloading to the offloading
position; and
inspecting a second surface of the electronic device that is opposite to
the first surface while the electronic device is on the holder and being moved
from the onloading to the offloading position,
30 wherein the holder includes a transparent portion such that a surface of
the electronic device supported on one side of the holder is visible on an
opposite side of the holder.



it on the holder. 15 15. The nethod as clainmed in any one of clainms 10 to
14, wherein the inspecting of the first surface of the el ectronic device
and the inspecting of the second surface of the electronic device are
carried out at positions that are offset fromeach other. 20 16. The net hod
as claimed in any one of clains 10 to 14, wherein the inspecting of the
first surface of the el ectronic device anq the i nspecting of the second
surface of the electronic device are carFigd out at the sanme position. 25
17. The method as clained in any one of clains 10 to 16, including

arrangi ng a plyral ithe Mbthblesedigifiddaniciaifen, vaferdifthe trangpeansdrién oivhi | e
nmoving the plurality of electronic devices fromthe onl oading position to

the of f1 oadi e pelier isoRadeef algss.The nethod as claimed in claim17,

i ncl udi ng pushing one electronic device of the plurality of electronic
devi ces agai nst an adjacent electronic device of the plurality of

el ectroni ¢ devliZes Tdgppethodashglainted inotlaier 18®rhaimot 1, npdudinganeying e ty of
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to the offloading position.

13. The method as claimed in claim 12, wherein the rotary platform
includes at least one additional holder, the holder and the additional holder
10 each adapted to support one electronic device.

14. The method as claimed in any one of claims 10 to 13, including the
step of aligning the electronic device with respect to the holder before placing
it on the holder.

15
15. The method as claimed in any one of claims 10 to 14, wherein the
inspecting of the first surface of the electronic device and the inspecting of the
second surface of the electronic device are carried out at positions that are
offset from each other.

20
16. The method as claimed in any one of claims 10 to 14, wherein the
inspecting of the first surface of the electronic device and the inspecting of the
second surface of the electronic device are carried out at the same position.

25 17. The method as claimed in any one of claims 10 to 186, including
arranging a plurality of the electronic devices next to one another while
moving the plurality of electronic devices from the onloading position to the
offloading position.

30 18. The method as claimed in claim 17, including pushing one electronic
device of the plurality of electronic devices against an adjacent electronic
device of the plurality of electronic devices supported by the holder so as to
move the plurality of electronic devices from the onloading position to the
offloading position.



