1 POSITIONING APPARATUS AND METHOD Field of Invention The invention relates to the
manufacture of semiconductor devices. More particularly, the 5 invention relates to an apparatus and a
method for positioning of semiconductor devices into component pockets of holding trays used for
containing the semiconductor devices. Background Manufacturing of semiconductor devices (referred to
hereinafter as devices) is fully 10 automated for cost savings to be achieved in terms of capital and
material costs. Conventionally, the devices are individually molded and subsequently separated from

lead- frames or substrates. After ?f g,f Ic separat iér gﬁﬁ&? %g es or substrates, they are
then placed and positioned on al[;) § . 'ﬂ?ﬁi@ﬁf@f?@é‘%& é)r t ﬁ‘u ﬁﬁ and post processing such
as washing and drying before being placed onto holding trays for transfer to 15 other locations for further
processing. ver. during washing of the devices, the devices might be misaligned from their current

positions on this S mMSBE M tioning of the devices on the plate facilitate subsequent placement of the
devices onto e hm&émg)tray&t@uﬁngedﬁyangfdhexée)ﬂ@eﬁqw@mmmluebiaw dm&panﬁmgaaljalmmer

Additionaglly, heat is 20 also providable to the Iate r{ther aid in. thee?r érr‘}e |ces Once the
cevicos ara. iRy IPEATRA ARSI LR8O Eh P B RBIL A B N (38 ekets)
formed in thedoaigingtitgyskiciowetieldiag tk@pl&t&iﬁaswﬁkatmugfamséhmka{gec&ﬁrda@ﬁc@urface between
the devices and the plate will then result in some of the devices adhering to the surface of the plate

during transfer of the devices from the plate to the holding trays. 25 The pockets of the holding trays are
typically suffiBaokgrdead for receiving the devices. During transfer of the devices from the plate to the

holding trays, e platg | 'SlggrSt# ”s"e%ﬂtlgg\l}&‘uc‘?o?o e“vo(’;‘eesd(la pye. e no! 'gdr't?ﬁﬁ] e §E eQ o é‘ Tes are
positioned over a respective pocket. Vacuum 5 init y prowde Ia e |ng evices
isthen 10  automated for cost savings to be achieved in terms of capltal and materlal costs
Conventionally, the devices are individually molded and subsequently separated from lead-
frames or substrates. After the devices are separated from the lead-frames or substrates, they
are then placed and positioned on a plate. The devices then undergo intermediate and post
processing such as washing and drying before being placed onto holding trays for transfer to
15  other locations for further processing. However, during washing of the devices, the devices

might be misaligned from their current positions on the plate. The positioning of the devices

on the plate facilitate subsequent placement of the devices onto the holding trays.

During drying, the devices are typically blow-dried by using a blower. Additionally, heat is
20  also providable to the plate to further aid in the drying of the devices. Once the devices are
dried, they are then transferred into component pockets (referred to hereinafter as pockets)
formed in the holding trays. However, as the plate has a flat surface, the large contact
surface between the devices and the plate will then result in some of the devices adhering to
the surface of the plate during transfer of the devices from the plate to the holding trays.
25
The pockets of the holding trays are typically sufficiently deep for receiving the devices.
During transfer of the devices from the plate to the holding trays, the plate is first inverted
and positioned above the holding trays. Each of the devices are positioned over a respective
pocket. Vacuum that is initially provided to the plate for holding the devices is then

30 removed, thereby releasing each of the devices into the respective pockets. However, due to



30 removed, thereby releasing each of the devices into the respective pockets. However, due to 2 the
depth of each of the pockets, misalignment tends to occur due to gravitational displacement of the
devices during transfer of the devices from the plate to the holding trays. When some of the devices
adhere to the plate or suffer from misalignment during transfer 5 from the plate to the holding trays,
human intervention is subsequently required. Since thGusands of devices are typically transferred each
time, considerable delay and additional costs will be incurred in the manufacturing process if any devices

adhered to the plates or are misaligned during transfer from the plate to the hojding trays..10.In view of
the foregoing BEAIGHGEL. 6 ariHis ECHEER 0P A ABS R 8 B b IS MGG PEIEle froe
transfer of sediptmduceior sfaticdsikedinénglatenideine ieldingdsaysmStapnastotHaventiap Fag present
embodiment of the invention disclosed herein provides an apparatus and a 15 method for transferring
semiconductor devices into component pockets of holding trays. In accordance with a first aspect of the
invention, thevéhsendisehesetitkepdisitieninghapparatiespaamprisiffgrafhaed yandi gineast dnre protiusion. The
at least one p otrusgjlonrpgxtendsél{omeiq{e bo%& agﬁ terminates at a free egd. Each of the at least one

g I &

protrusion de INES Atfef% L THRHE MBI OP the SORSSSE 8“% bef%?rlﬁ%% finates
at an openinglatitadired eénddheneotypricatigitions tifreasachthiiaagboiikderdne ekebfyeaah afdhe @t least

one protrusion substantially cregtes a vacuum at the opening.thereof far vacyum couplin component
thoreto. The S38) 1 B A0 B G BB B oL R e o B o TATNE 15 Ll heht emst
one protrusioarevesdightdwlards: aressfasfrondingpdie tf the 2b ldagttens.pocket formed in a base. The

one of the at least one protrusion is shaped and dimensioned for being received within the one of the at
least one pocket and for guiding the component vacuum coupled thereto into the one of the at least one

pocket. 10 acdordancefulithfarsgaiandieSpeatet emvathition athetsé ferdiacipsadtasyorittomiettjoddor
apparatus comprising & Beflyr 8L eaRaNS: BLalUSIAN AN 2L 16aSH ORBROSHEL « e LIRSS trays.

Summary of Invention
The present embodiment of the invention disclosed herein provides an apparatus and a

15  method for transferring semiconductor devices into component pockets of holding trays.

In accordance with a first aspect of the invention, there is disclosed a positioning apparatus
comprising a body and at least one protrusion. The at least one protrusion extends from the
body and terminates at a free end. Each of the at least one protrusion defines a channel
20 therein and the channel of each of the at least one protrusion terminates at an opening at the
free end thereof. In addition, air drawn through the channel of each of the at least one
protrusion substantially creates a vacuum at the opening thereof for vacuum coupling a
component thereto. The body is spatially positionable for positioning the component
couplable to one of the at least one protrusion over and towards a corresponding one of at
25 least one pocket formed in a base. The one of the at least one protrusion is shaped and
dimensioned for being received within the one of the at least one pocket and for guiding the

component vacuum coupled thereto into the one of the at least one pocket.

In accordance with a second aspect of the invention, there is disclosed a positioning

30  apparatus comprising a body, at least one protrusion and at least one pocket. The at least



3 one protrusion extends from the body and terminates at a free end. Each of the at least one protrusion
defines a channel therein and the channel of each of the at least one protrusion terminates at an opening
at the free end thereof. In addition, air drawn through the channel of each of the at least one protrusion
substantially creates a vacuum at the opening thereof 5 for vacuum coupling a component thereto. The at
least one pocket is formed in a base for receiving the éomponent vacuum couplable to one of the at least
one protrusion extending from the body. The one of the at least one protrusion is shaped and

dimensioned for being received within the one of the at least one pocket and for guiding the component
vacuum coupRERT P hES R R e A IoE) SRR 20 A or SRS Weh & (A7 Eepect of
the invention pikerigsisrdikdiased almaibiothakposittbtisghamenpdassi ubihg atldesitionngrappsikatus. The
method comprises providing a bady comprising at Jeast profrusion.extending fro surface and
torminating At TREENE G THERH L LD o CEEE ot VAT AT S oA BB CHEhne of
each of the abl5delasif ahe arkdsisire noeasiphinghecomiparentioathecnoirdasitr. dpeadditibordbe
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displacing thedeetyngntidhempoieanentnouplabidatddhe one of die atleasboa@rarotiosiertispogtioned

within the one. of t t least.one pocket. Yet further, the method 20 comprises releasing, the component
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method compsxiseisedovitigithechoay anay ftoleasthentapechtthmddse goidkmone onmpdibte ataleash one
protrusion from thﬁefg{hce? of the least one ﬁgclé?tl.eg& Brief Dggtgnptlon of the Drawings Embodiments of the

invention are JESCHbAY HaTeinA et Serers Bh St IR RS owing drawings, in which:
10

In accordance with a third aspect of the invention, there is disclosed a method of positioning
a component using a positioning apparatus. The method comprises providing a body
comprising at least one protrusion extending from a surface and terminating at a free end.
The method also comprises creating vacuum at the opening of the channel of each of the at
15 least one protrusion for coupling the component to the protrusion. In addition, the method
comprises positioning the component coupled to one of the at least one protrusion aligned to
one of at least one pocket formed in a base. The base comprises a face. Further, the method
comprises displacing the body until the component couplable to the one of the at least one
protrusion is positioned within the one of the at least one pocket. Yet further, the method
20  comprises releasing the component coupled to the one of the at least one protrusion into the
one of the at least one pocket. Lastly, the method comprises moving the body away from
the face of the base to remove one of the at least one protrusion from the one of the least one

pocket.

25  Brief Description of the Drawings
Embodiments of the invention are described hereinafter with reference to the following

drawings, in which:

FIG. 1 is an isometric view of a positioning apparatus with semiconductor devices

30  positioned on protrusions according to an embodiment of the invention;



FIG. 1 is an isometric view of a positioning apparatus with semiconductor devices 30 positioned on
protrusions according to an embodiment of the invention; 4 FIG. 2 is a cross-sectional view of the
protrusions of the positioning apparatus of FIG. 1; FIG. 3 is a cross-sectional view of the protrusions of
the positioning apparatus of FIG. 1 vacuum-coupling the semiconductor devices; 5 FIG. 4 is an isometric
view of component pockets of a holding tray for receivirAIg the semiconductor devices from the positioning
apparatus of FIG. 1; FIG. 5 is a cross-sectional view of the component pockets of FIG. 4; 10 FIG.6is a

cross-sectiong| view of a protrusion of the paqsitioning apparatys of FIG. 1 using vacu ction for
vacuamcourhls 3 SohENAGEISTELYIES SR SO g i BE HEBARA Eh evibe above a
component pocket of the holding tray of FIG. 4; 15 FIG. 7 is a cross-sectional view of the protrusion of
FIG. 6 vacuum-coupling the semiconductor device using.vacuum suction and inverted| I}aﬂ he
cemiconducto ey I 10 COIRBNERT pOLAL SRR TORAG PayPBrEREE RETTS Hoblekiona
view of the prodtusioncofiplicg thenewing atvayolrdavides;component 20 pocket after releasing the
semicon%uctor device into the component pocket of the holding tray of FIG. 4; and FIG. 9 is a process
flow diagram of a positioning method using the positioning apparatus of FIG. 1. 25 Detailed Description

of the EmbodiiténtdAin apparatiesr@ndievmethadiipsiicangfeckiery s€midandingtaraeYices teioiggnaponent
described hereinafter.for addressinglgtf f?_regoing problems. 30 For

pockets of holding trays ar
purposes of BYEVIY SRUF 9518 e HRLS SR BP0 ADRNAGR &1 Irted: hereinatter for
FIG. 5 is a cross-sectional view of the component pockets of FIG. 4;
10
FIG. 6 is a cross-sectional view of a protrusion of the positioning apparatus of FIG. 1 using
vacuum suction for vacuum-coupling a semiconductor device and invertedly positioning the

semiconductor device above a component pocket of the holding tray of FIG. 4;

15 FIG. 7 is a cross-sectional view of the protrusion of FIG. 6 vacuum-coupling the
semiconductor device using vacuum suction and invertedly placing the semiconductor

device into the component pocket of the holding tray of FIG. 4;

FIG. 8 is cross-sectional view of the protrusion of FIG. 6 moving away from the component
20 pocket after releasing the semiconductor device into the component pocket of the holding

tray of FIG. 4; and

FIG. 9 is a process flow diagram of a positioning method using the positioning apparatus of
FIG. 1.
25
Detailed Description of the Embodiment
An apparatus and a method for transferring semiconductor devices into component pockets

of holding trays are described hereinafter for addressing the foregoing problems.

30  For purposes of brevity and clarity, the description of the invention is limited hereinafter for



5 manufacturing of semiconductor devices. This however does not preclude the embodiment of the
invention from other applications of similar nature. The inventive principles of the embodiment of the
invention remain common throughout. 5 Exemplary embodiments of the invention are described
hereinafter in accordance with FIGs. 1 to 9 of the drawjngs, in which like elements are numbered with like
reference numerals. A positioning apparatus 100 according to an embodiment of the invention as shown
in FIG. 1 for positioning semiconductor devices (referred to hereinafter as devices) 200 is described. 10

The positionin aratus 100 comprises a 202 havin rotr sions 204 rfa 206 of the

body 202 A TR ST TR THTICE AENTE Tt ion SO RS B BB I8t 2 fre

end of the pr@tfuﬁwmi’&{ﬁaﬁ ﬁmvvmh&ﬂﬁal&aﬁbﬁddm@ﬂmﬂbﬁnﬁhﬁﬁndlﬁ@&@ér&w;@fﬁxfmﬁj@bﬁ%

extends toward anlfol KIO'[ shown). The manifold IE ‘fﬁﬁ Eées the channel 208 of each protrusion
FAHRE]

204 t0 a pumf)nf Y R TR SOgIR 08 to create a vacuum at the opening
210 for vacuum couplmg the devices 200 to the protrusions 204 as shown in FIG. 3. The body 202

comprlse tin Ieme nwhlch atls enerate tt%/émiatm Iementsw en the E es 200
are vacum:EBCIIR S SR B TSP AR A1 Ao SO ek S VE e Bl tion 204
is positionablé fo@refrmetmgwmﬁ(gs)nﬂovlaxtehbbr&kimmmilaeebmyoaﬁbﬂ wWiHiGe Aflusicatesmamaiponent
pockets (referred to hereinafter as pockets) 300 formed in a base 302 for receiving the devices 200. In

addition, the pockets 300 are chamfered for aligning the devices 200 when the devices 200
vacuum-couplegdsitioaipgsippattgsapliasiatosdih@Qase ead&idﬁddmt@fhbeﬁﬁckmla@@ doehawiiG FIG. 5.

A e S o bR BRLIote G04 LIS ostionna ARRALEL;S 400 A palfored
over the pockets O ES o i e pos |on|ng appara s dce each of
the devites 20{: yasitionicg upleddo thid fespaptivespr diodsi Q02 Iﬁmrgqnsmmenbvszmmmeacmdﬁﬁee

pocket 300 a'iﬂéa QP %ﬁeab%gg%%?I %Oélhg)nrrrlgngg 1Isl,‘l folnedSy S qg &%h rf)cr)g\{puls%lrzll%land terminates at
an opening 210 at a free end of the protrusion 204 as shown in FIG. 2. In addition, the
channel 208 of each protrusion 204 extends towards a manifold (not shown). The manifold
intercouples the channel 208 of each protrusion 204 to a pump (not shown). Air is drawn
15  through the channel 208 to create a vacuum at the opening 210 for vacuum-coupling the
devices 200 to the protrusions 204 as shown in FIG. 3. The body 202 comprises heating
elements in which heat is generated by the heating elements when the devices 200 are
vacuum-coupled to the protrusions 204 for drying the devices 200. Alternatively, the
protrusion 204 is positionable for retracting into or for extending from the body 202.
20
FIG. 4 illustrates component pockets (referred to hereinafter as pockets) 300 formed in a
base 302 for receiving the devices 200. In addition, the pockets 300 are chamfered for
aligning the devices 200 when the devices 200 vacuum-coupled to the positioning apparatus
100 are received into the pockets 300 as shown in FIG. 5. After the devices 200 are dried,
25  the protrusions 204 of the positioning apparatus 100 are positioned over the pockets 300 as
shown in FIG. 6. The positioning apparatus 100 is then displaced until each of the devices
200 vacuum-coupled to the respective protrusions 204 is positioned within each of the
pocket 300 and abuts a pedestal 304 formed in the pocket 300 as shown in FIG. 7.
Alternatively, the positioning apparatus 100 is displaced until each of the devices 200

30  vacuum-coupled to each protrusion 204 is positioned within each of the pockets 300 and is



Alternatively, the positioning apparatus 100 is displaced until each of the devices 200 30 vacuum-coupled
to each protrusion 204 is positioned within each of the pockets 300 and is 6 at a predetermined distance
from the pedestal 304 formed in the pocket 300. A channel 306 is formed in and terminates at an opening
308 on the pedestal 304 of each of the pockets 300. Air is drawn through the channel 306 of the pedestal
304 to create a 5 vacuum at the opening 308. When edch of the devices 200 coupled to the respective
protrusions 204 of the positioning apparatus 100 abuts the pedestal 304 of each of the pockets 300, each

of the devices 200 is released from the respective, protrusions 204.by. purging air through the channels
208 of the redhBAES OIS ACI0E ARCH B TEhal AARO L CROCE 380 coupled to the
positioning apparatus 100 is at a predetermined 10 distance from the pedestal of each pocket 300, each
of the devices, 2Q0 is r ed.from the respective protrusions.20 urging air through the channels
208 of the re<bLVB pHUR CAISFR Sl KIS T I b ORI OB BRI TR Ho o 3067 fe
positioning aprapatiett OEDemgradsuriymaresgiway feanibe Jnse3the. p&dbdfal IBhawsraapracess
flow diagram of a positioning metho 0 usipg the positioning apparatus 100 of FIG, 1. In a step 602,
e devieis D A pBSENRFBIS A0S prolHHoRTo0h TP Blat oL <200 Sle il iec
Then, in a stgp@tdkithe deviedstRO(Payieioviany uppaniuyethth dbetprdisusidas20308yofacashrofrerted at

the opening 210 of e of t trusions 2Q4. Heat js then provided to the. body 202.0f t sitioning
orsts S0BHESD S e A S B A e S oo P e B St b 08,
heating the devigeg 20GhanghaimadhingaoXIBIE die sespicotiib prdavidess2lBl is Alibsiaitidity wdrtovable.
When the devices 200 are dried r undergaing, the step 606, the devic 00 are displaced . an
aitoned ovE e b egs Al SR B0 A an o b At DG the
pocketsIBO0 afittxadzatordARcfprdastheoHeack psiciget \Blt) taeldet/ibesl20i0eh20tyivackusadchuplebeto the

potsins 204 RSRESHRRDALEAEYS 100 0 Sl It nenPaibediteeRbiener
protrusions 204. After the devices 200 are received into the pockets 300, the positioning

apparatus 100 then gradually moves away from the base 302.

15  FIG. 9 shows a process flow diagram of a positioning method 600 using the positioning
apparatus 100 of FIG. 1. In a step 602, the devices 200 are positioned onto the protrusions
204 after the devices 200 are washed and dried. Then, in a step 604, the devices 200 are
vacuum-coupled to the protrusions 204 by vacuum created at the opening 210 of each of the
protrusions 204. Heat is then provided to the body 202 of the positioning apparatus 100 for
20  drying the devices 200 vacuum-coupled to the protrusions 204 in a step 606. By heating the

devices 200, any remaining moisture present on the devices 200 is substantially removable.

When the devices 200 are dried after undergoing the step 606, the devices 200 are displaced
and positioned over the pockets 300 of the base 302. The devices 200 are then to be
25  transferred to the pockets 300 of the base 302 for further processing. With the devices 200
being vacuum-coupled to the protrusions 204, the positioning apparatus 100 is then inverted
for orientating the devices 200 towards the base 302 and subsequently positioned above the
pockets 300 in a step 608. Each of the devices 200 being vacuum-coupled to the respective
protrusions 204 is substantially aligned for insertion into each of the pockets 300 when

30  being positioned above the pockets 300.



pockets 300 in a step 608. Each of the devices 200 being vacuum-coupled to the respective protrusions
204 is substantially aligned for insertion into each of the pockets 300 when 30 being positioned above the
pockets 300. 7 In a step 610, the positioning apparatus 100 is displaced until each of the devices 200
vacuum-coupled to the respective protrusions 204 is pqsitioned within each of the pockets 300 and abuts
the pedestal 304 of each of the pockets 300 in a step 612. Alternatively, the positioning apparatus 100 is
displaced until each of the devices 200 vacuum-coupled to the 5 respective protrusions 204 is positioned

within each o ock and isata predeterm d.di t ce from dest 4 of e of the
pockets 500 ihtie B k0o T RPLOREE J6BSPre Dhghel MR DAL GIod B e 200
Cogest[)(l)nglggmdﬁst?ﬁp'.]i&ﬂtoHhé'ih{ﬁfpdﬂtﬁéﬁﬁptﬁiﬁg@fr?séﬁfﬁ\;dydj‘siﬁl?@ugoh;fvﬁ![ﬂﬁrcIaaﬂ’ﬂ6[St39@(ﬁlﬂdhed
pedestals cre uum a 1 of the pe als cuum-cou evices
D00 to the 105086 HPHE Bl L0 b0 At HeBURIEH RO MBS0k BEih e oing of
the devices 2p6sfrominberppatiusios 204ikpackicvedl Ry dbusdithg duvibeo 2gio thampﬁmngsleala the a final
step 616 the positignin aratus 100 graduall ves awa t bas 5 In the foregoing
manner, an aééﬁg?g ths e??ﬁﬁ’p ﬁlm%?ﬁogo rt a‘%os% (ﬁhrg Fﬁf&%néﬁ%to? d |0880 28’8 Bt ﬁ%cgets of
holding trays parﬁielsesmnhmﬁ(hmﬁﬁélrfg)tﬁ) &mI@@dmehmmfdhemhvehtlmﬁmlmkd%}ﬁsmghhmfmeﬁgalng
disadvantage of ventional sem ond anufactur ess. Althou dlments
of the mventu?n arec Fsecﬁos&goa ékgpa?errﬁefg%%%1§?{%§ % i IR iRW ﬁllﬁ)&)s SCE} e that
numerous ch@ugﬁsﬂ&wd@ méd pﬁcaﬂtldmmtb&mghdhamﬂmnékdémmmﬁgmqmdﬁmmm tandaérit of the
invention. 8 %L%%?nldt%lgoosﬁte'%ﬂllgg ?(B%O aﬁhuesp% esftals 5@84 to vacuum-couple the devices 200 to the
10 pockets 300 after the devices 200 are decoupled from the protrusions 204. Decoupling of

the devices 200 from the protrusions 204 is achieved by purging air through the openings

210. In a final step 616, the positioning apparatus 100 gradually moves away from the base

302.

15 In the foregoing manner, an apparatus and a method for transferring semiconductor devices
into component pockets of holding trays are described according to embodiments of the
invention for addressing the foregoing disadvantages of conventional semiconductor
manufacturing process. Although only a few embodiments of the invention are disclosed, it
will be apparent to one skilled in the art in view of this disclosure that numerous changes

20  and/or modification can be made without departing from the scope and spirit of the

invention.



a body; and at least one protrusion extending from the body and terminating at a free end, 5 each of the
at least one protrusion defining a channel therein, the channel of each of the at least one protrusion
terminating at an opening at the free end thereof, wherein air drawn through the channel of each of the at
least one protrusion substantially creates a vacuum at the opening thereof for vacuum coupling a
component thereto, 10 wherein the body is spatially poSitionable for positioning the component couplable
to one of the at least one protrusion over and towards a corresponding one of at least one pocket formed
in a base, the gne of the at least one protrusion being shaped and dimensioned for being received within
the one of theci{’lllé’zist one pocket and for guiding the component vacuum coupled thereto into the one of
the at least 15 one popksitichidgeppasitioniogpgiapatus as in claim 1, wherein heat is provided to the
body for heating the component. 20 3. The positioning apparatus as in claim 1, wherein the each of the at
least one protrusion is retrd@%He3Ato the body. 4. The positioning apparatus as in claim 1, wherein the
one of the at least one profitusisn aleyisothes corsrmnditydouutheCosplec dhereiiamiitl atpefiestaldormed

s mvertet before wSHLIGHTTD tH0-GE B AV USACTe EEBIea RS RESBr b SP1RBE! S phthusion o

the one of the at leagicontddaechket. BOtHistonlteempositipningragpaiais: scifralaina therdwgrein an opening of

each of the at least one pogket 15 being, Cham el eh' Y ALAMNG BESAMMBPAR ™t least one protrusion
substantially creates a vacuum at the opening thereof for vacuum coupling a
component thereto,

10 wherein the body is spatially positionable for positioning the component
couplable to one of the at least one protrusion over and towards a corresponding one
of at least one pocket formed in a base, the one of the at least one protrusion being
shaped and dimensioned for being received within the one of the at least one pocket

and for guiding the component vacuum coupled thereto into the one of the at least

15 one pocket.

2. The positioning apparatus as in claim 1, wherein heat is provided to the body for

heating the component.

20 3. The positioning apparatus as in claim 1, wherein the each of the at least one

protrusion is retractable into the body.

4. The positioning apparatus as in claim 1, wherein the one of the at least one
protrusion abuts the component vacuum coupled thereto with a pedestal formed

25 within the one of the at least one pocket.

5. The positioning apparatus as in claim 1, wherein the body is inverted before
transferring the component vacuum coupled to the one of the at least one protrusion
to the one of the at least one pocket.

30



7. The positioning apparatus as in claim 1, wherein the channel of each of the at least 5 one protrusion is
coupled to a pump for drawing air therefrom. 8. The positioning apparatus as in claim 7, wherein the
channel of each of the at least one protrusion extends towards a manifold, the manifold for intercoupling
the channel of each of the at least one protrusion to the pump. 10 9. The positioning apparatus as in
claim 1, wherein each of the at least one pocket having a pedestal extending from the base thereof. 10. A
positioning apparatus comprising: 15 a body; at least one protrusion extending from the body and

terminating at a free_end, each of the at least one protrysion defining a chant%efl rein, the thanneI of
oach of the at ekio, BRSO FBHATHATH Bt A B HOLAT tharh eI Blefech A rdtf Bhrough
the channel of each @fdpeditdasiconechsnifusionsubstantialy coagieseat.20 vacuum at the opening
thereof for vacuum coupling a component thereto; and at least one pocket formed in a base for receiving
the component vacuum couplable to one of the at least one protrusion extending from the body, the one
of the at least orve pratrpsistidienggappaned asdrdilaansiorddfontinghieceivetcaithior the arieasf the at

least one_pocket and for ?wdln the corT}Sg%nent vacu%m(%%pled .2 the eto into the one of the at least
one pockset 11.The 816%R &Iﬁhﬂ éb1|8§Pa LiA RIAIR 06 AP ET BP&Vlded to the body for heating

the component. 30 12. The positioning apparatus as in claim 10, wherein the each of the at least one 10

protrusion is retractalyle inta the bode\é 13tThe p03| |on|% ap aratﬁﬁs ?1[(1 ? 10 w [relnt eone of
the at least one % rUSiBR: Bmtm%ha RO B%r?@ntl\?a%luu ¢o p?ed Wit a esta etor

one protrusion extends towards a manifold, the manifold for 1nterc0uphng the
channel of each of the at least one protrusion to the pump.
10
9. The positioning apparatus as in claim 1, wherein each of the at least one pocket

having a pedestal extending from the base thereof.

10. A positioning apparatus comprising:
15 a body;
at least one protrusion extending from the body and terminating at a free end,
each of the at least one protrusion defining a channel therein, the channel of each of
the at least one protrusion terminating at an opening at the free end thereof, air drawn
through the channel of each of the at least one protrusion substantially creates a
20 vacuum at the opening thereof for vacuum coupling a component thereto; and
at least one pocket formed in a base for receiving the component vacuum
couplable to one of the at least one protrusion extending from the body, the one of
the at least one protrusion being shaped and dimensioned for being received within
the one of the at least one pocket and for guiding the component vacuum coupled

25 thereto into the one of the at least one pocket.

11.The positioning apparatus as in claim 10, wherein heat is provided to the body for

heating the component.

30 12. The positioning apparatus as in claim 10, wherein the each of the at least one



within the one of the at least one pocket. 5 14. The positioning apparatus as in claim 10, wherein the body
is inverted before transferring the component vacuum coupled to the one of the at least one protrusion to
the one of the at least one pocket. 10 15. The positioning apparatus as in claim 10, wherein an opening of
each of the at least one pocket is chamfered for aligning the component. 16. The positioning apparatus
as in claim 10, wherein the channel of each of the at Ie]a@t one protrusion is coupled to a pump for
drawing air therefrom. 15 17. The positioning apparatus as in claim 16, wherein the channel of each of the
at least one protrusion extends towards a.ma ifoE:i, he manifold for intercoupling the channel of each of
the at least one protPﬁ%F&WfBltﬁer%{ﬁ%tﬁ. ]fdlffg?lﬁ 0ﬂ%sitioning apparatus as in claim 10, wherein each of
the at least one gackehehpyingpaipedgsialexdending dram the, baseréhendef.oh8. 4 rethadiefspasgitioning a
component using a positionin argtus, the method comprising:, 25 providing a bo%/ c rising at
(onst one protrusion BERUTIRG A SR PRHNENAE B R S L b A VS S e
opening of the channelireacivat balat dedsisoore pooltetsion for coupling the component to the
protrusiog; positioning the component coupled to one of the at least one protrusion 30 aligned to one of
at least one pocket formed in a base, the base comprising a face; 11 displacing the body until the
component couplabldhe thestimobthp@ireastaana phimsid) iwipasitioted widkpinsthevene dftibferat least
one pocket; releasing (e £ompORe TS ORI {91500 O1dA % A AR S5 RR TR B Rotrusion

to the one of the at least one pocket.

10 15. The positioning apparatus as in claim 10, wherein an opening of each of the at least

one pocket is chamfered for aligning the component.

16. The positioning apparatus as in claim 10, wherein the channel of each of the at least
one protrusion is coupled to a pump for drawing air therefrom.
15
17. The positioning apparatus as in claim 16, wherein the channel of each of the at least
one protrusion extends towards a manifold, the manifold for intercoupling the

channel of each of the at least one protrusion to the pump.

20 18. The positioning apparatus as in claim 10, wherein each of the at least one pocket

having a pedestal extending from the base thereof.

19. A method of positioning a component using a positioning apparatus, the method
comprising:
25 providing a body comprising at least one protrusion extending from a surface
and terminating at a free end;
creating vacuum at the opening of the channel of each of the at least one
protrusion for coupling the component to the protrusion;
positioning the component coupled to one of the at least one protrusion

30 aligned to one of at least one pocket formed in a base, the base comprising a face;



the one of the at least one pocket; and 5 moving the body away from the face of the base to remove one
of the at least one protrusion from the one of the least one pocket. 20. The method as in claim 19 further
comprises displacing the body away from the face of the base. 10 21. The method as in claim 19,
wherein heat is provided to the body for heating the cqomponent. 22. The method as in claim 19, wherein
the each of the at least one protrusion is 15 retractablé into the body. 23. The method as in claim 19,
wherein the one of the at least one protrusion abuts the component vacuum coupled thereto with a

pedestal formed within the gne of the at least one pocket. 20 24. The method.as in claim 19, wherein the
bodly is inverted before trar‘%?@i?ﬁ%ﬁgtﬁ]%e 88 pBﬂtéi&?a%?}?}R?%ﬁpﬁga%rg etgﬁgeo?'i‘ﬁeoagﬁ&aétyg?‘%

protrusion to the cosiespandisigroReefithmddasitbinatrockebi2be2h. 1 dhResmefwetias in claim 19, wherein
the corresponding one of the least ogeépocket IS charEf red for alig&ng the component. 26. The method
f st

as in claim 19, wherein the GISAHABIBF 3B SPHREQHRIESE SR SHISIBR s bl SRR SSLIR S¥Sr
drawing air therefromhe3Md af &:&. at heagneileqmbasinaglaim 26, wherein the channel of each of the at least

trusion extends toward ifald, the manifold for | ling the channel of each of the at
(enst one proftusion to ho BUNHE S SECTAC MBI it 16, WRGIEI BSCR Shass A1 dhdbhe.

pocket having a pedasigirotrusion from the one of the least one pocket.

20. The method as in claim 19 further comprises displacing the body away from the face
of the base.
10
21. The method as in claim 19, wherein heat is provided to the body for heating the

component.

22. The method as in claim 19, wherein the each of the at least one protrusion is

15 retractable into the body.

23. The method as in claim 19, wherein the one of the at least one protrusion abuts the
component vacuum coupled thereto with a pedestal formed within the one of the at
least one pocket.

20

24. The method as in claim 19, wherein the body is inverted before transferring the

component vacuum coupled to the one of the at least one protrusion to the

corresponding one of the least one pocket.

25 25. The method as in claim 19, wherein the corresponding one of the least one pocket is

chamfered for aligning the component.

26. The method as in claim 19, wherein the channel of each of the at least one protrusion
is  coupled to a pump for drawing air therefrom.

30



extending from the base thereof. 13 POSITIONING APPARATUS AND METHOD Abstract
Manufacturing of semiconductor devices is fully automated for cost savings to be achieved 5 in terms of
capital and material costs. Semiconductor devices separated from the lead- frames or substrates are
typically washed and dried before being transferred to a plate. The semiconductor devices are then
subsequently transferred from the plate to a holding tray. However, the large contact surface between the
semiconductor devices and the plate results in the semiconductor devices adhering to the surface of the
plate when trans the emlcondu r devices to the holdi Furthermore, misalignment also
fonds 10 occur ahio T AUREE dhc FHoton AT B AR LG RN 5P Ek o
displacement of the samictnaweiatsdevieaseldcuhangaauiing theitiansfepliAg embbshmegnifafacherthvention

describes an apparat and a method for transfﬁrrlnlgmsemlconductor devices into component pockets of
hOIdlng trays. 15 FIG at east one protrusion to t

5 28. The method as in claim 19, wherein each of the at least one pocket having a pedestal

extending from the base thereof.
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