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 iﬁr I&Hﬁ&i %g es or substrates, they are
then placed and positioned on al[;) § . 'ﬂ?ﬁi@\&c@fgm 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. gg@\g@durin washing of the devices, the devices might be misaligned from their current

positions on VR %itioning of the devices on the plate facilitate subsequent placement of the
devices onto e heldingirayktddutngednyingfdtrard exicemarantipioal Yeblosy-dNestdpditingaal | oheer.

Additionally, heat its 20 Zl§o Erovidable to th%%ﬁ)late fgﬁther aid in.thee?frg/in%of érr‘}e degices. Once the
devices are AMEEIHRYFEIE TR ARSI SR A_hP P ERBIES LT R W WA P dckets)
formed in thedoaigingtitgys:kiclowetieldiag they plaial fas @ilaisugfdeesdheckandgeccandacicsurface 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 suffiBaokgdaed for receiving the devices. During transfer of the devices from the plate to the
holding trays,l\;g%lﬁlgt%rllsllgrs()t nsve%rlgggnductor 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 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



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 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 somé& 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 thousan evi are ically tr nsferred each time, consigderable delay and
clitional coUS AP MlodHat i o SFLc S PRBEEGS Ay e mderat & TG RS or are
misaligned duisjgaitamnsteroff cia dhacﬂatmﬁhmealﬁ@fdtmj thayviedmviewhefthe:far dgolvgdiefiaencies,
there affirms a need for an apparatus and a method for allowing trouble-free transfer of semiconductor
devices from the plate to the holding trays. Summary of Invention The present embodiment of the

invention discWoked dverieio fpiiayidiascan ajipacaiiishandaae o mﬁﬂio@loﬁ@rﬁtaaﬁ@rmegtsmﬁ@ndum
devices i to cf%&gﬁgen ocket of h dlng In accordance with a first aspe t of the invention, there

t
i 81 g et M e e et A
protrusion extﬁnu@fr@mfh&vm@wwq/tﬁmmatemﬁér&ﬂeecﬁndmaaedsn@]fdﬂieb@é léclsy @and pdditision
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protrusion subsiamisallyrcrédtema uramfuﬂfmmhbeq:rjeuamgtﬁmdmmﬁfﬁgrtmmuum 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 leastone grotiusigring dbfpedcatyd there affirms a need for an apparatus and a method for

allowing trouble-free transfer of semiconductor devices from the plate to the holding 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



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 protrusionﬁxtends from the body and terminates at a free
end. Each of the at least one protrusion defines a channhel 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 o rotrusi on substantially creates.a vac hereof 5 for
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the method 26°C8 mprises re easmg eocomponen couﬁec](?o the one of the at least one protrusion into
the 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;



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 e%bodiment of the invention; 4 FIG. 2is a
cross-sectional view of the protrusions of the positioning apparatus of FIG. 1; FIG. 3 is a cross-sectional

view of the pratrusjons of the positioning apparatus of FIG. 1. yacuum-coupling the semiconductor
devices; 5 FIETE & Bt QORETOnURAL S B SRS SF & TP FRE T e
semiconductor devices from the positioning apparatus of FIG. 1; FIG. 5 is a cross-sectional view of the
component packets of FIG. 4; 10.FIG. 6.is a cross-sectional view of a protrusion of the positioning
anpavats of 1L 3 g SETSHY S50 (HE GURFLURNAY & CeRPAE P Rg1ce St varecty
positioning theacanmicongliaipthdavitecabdwaca doiygenent 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 E1G44isFi6 .isiadrass4sectidnal miew @it thegirairusiontafl &g, trandvingeaviaingrahe the

component 20 pockel S ASIRasRg G SSLRRNSMEIR SIS iR ihp, component pocket of the folding

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



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 semiconduttor 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 embodjments of the invention are
cleseribed he B BE RS RFIGE: o o Bt AR AR VML AR LR

numbered wiltr like fefereiaeffuimerads.apppesiiaiing sippiraiisutd0 abedrdingiie anissifledinens of the
invention as SE%JW in FIG. glgforhpositionig'? semiconductor devices (referred to hereinafter as devices)

200 is descris8  LPTRECH SSiHBMHRY Y FAPAN S BB B AEPREC U 0dy 202 having protrusions 204 on a

surface 206 of the body 202. A channel 208 is formed within each protrusion 204 and terminates at an
opening 210 at a free end fl%ne rotrusjon. 204 as shown in.FIG. 2. In addition, the channel of each
orotrusion 20/ STELES KSR B TSO S e AR AT A G RO CHAPA 308 of
each protrusionc2®4ftcha dramipgrnainshtisin )ilkaieisntya ard mdhtoergh Wiehdilaneé208:taveheats.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 akeposaidoming cpppretiiol oeapeotdisiotasaACehiiosdinydng dfiehd enicasi@D0s Mternatvels. the

1 for positioning semiconductor devices (referred to hereinafter as devices) 200 is described.
10 The positioning apparatus 100 comprises a body 202 having protrusions 204 on a surface
206 of the body 202. A channel 208 is formed within each protrusion 204 and 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



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 js positioned within each
of the. pocker 338 HEIBUR EABELATIDATE RRESHA e POERED S0 S LX Sl FIG. 7. Alternatively,
the positioning apparatus 100 is displaced until each of the devices 200 30 vacuum-coupled to each
protrusion 204 is positjgned within each of the pockets 300 and is t a predeterm;j distance from the
berostal 304 AL 1B [5CREEIa0 LGN S8 AXGATUEN Ud 1dH A Tk Bpeg 308 on
the pedestal 304 pdckach 300 theypoikdiaw GhAiigh dhavshdhrelgbahef chapedks@b di41he peeiastal 304 to
create a 5 vacuum at the opening 3Q8 W each of the devices 200 couple the respective
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of the devicepifthisorslcHRedfrom HieitkspectimptatiudionRRO4 by petgingl alothrduglitiihefcti@nnels
208 of the respective protrusions.204. Alternatively, when h of the devices 200 couple the
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positioning apparatus 00 then graddaly moves away rom the Bage :

10  distance from the pedestal of each pocket 300, each of the devices 200 is released from the
respective protrusions 204 by purging air through the channels 208 of the respective
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.



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 emovable en the devices 200 are dri d g th the deyices 200
are displaced aAcHias helto E HHET B RO of diet b A 3591 PR SEECRABS A e ibe 25
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step 612. The dewcee 00 are re- aI hen Helnaq ed towards the ondln e%tlals 304.
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Further, in a step 4 air s draw hroug Hannels Re pe O Create vacuum at

the openings Baxkeat wmmmst&lsiamwmmgmupledtfmdemqudﬁ&mmmmm. 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.



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 disclosedg"t‘?d,will be apparent to one skilled in the art in view of this disclosure that numerous changes
20 and/or modifitaton can be made without departing from the scope and spirit of the invention. 8
Claims 1. A positioningefipaiaigsserypisiagnpaidiogty; and at least one protrusion extending from the
body and terminating at a free Snd, each of the at least one protrusion defining a channel therein, the
channel of each of the at I8a8t'8n&Protrusion terminating at an opening at the free end thereof, wherein
air drawn through the chanmekafteachpodtiisial keashding firotrtistdodunstastialhatrgates ragaulym at the

opeing ool achu Couplo s SompenenL il L0 e e g 5 spal s etonabe

corresponding one dfeaitlkast oneppockebiotneachiniagrase, dhenaneaotlibérat leaisthorfHrotrusion being

shaped and dimensioned fo, e Ing K e A 28 ol S 35S AR PAEKT e 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



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 claimé, 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 \{ﬁ:: m Cowt)[i:?ed to the one of the I.easlt orglefr.otrusion to the.on o{#tﬂi at IFast one
pocket. 30 9 6. eLLl;‘basRP&r‘w' g5 SRR S S RIS, W ORI G RIRG St &4 & Ut &5t one
pocket is being charvferpeciet alipeimgdiardorap dnediging ecpesitpenisg. 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 towardsa nTarifedditibeimanipaidiior iaterctuipling iherdhahaehaheschf ehtheodteast lens

protrusiop to the pumé). 10 9. The.posi‘g@]nif{;% ap aratgs as in.claim Jg W?{erein each of the at least one
pocket Having a pe8 gt%f‘)ég&%ll%iﬁgcﬂ Ythe BasEihete ‘f?“.’(&?gAaBé s} fﬁa‘apparatus comprising:

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 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



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 thase 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 dimensior}l d.for %ﬂein eceived within the one of the at least one pocket
and for guiding the égﬂ{%h%{s\)?&*}ﬁ% i%ﬁlﬁ?et e?g’ ereto into the one of the at least one pocket. 11.The
positioning appandudks osiadsiidd, appatain heaisquivnided tohkreihody fornchefiing thelesmpanent. 30
12. The positioning apparatus as in claim 10, wherein the each of the at least.qne 10 protrysion i
retractable nto the bOUY 40T ARSI HBPIGS A AR A RIS T8 T RePSHEBY i B bt one
protrusion abuts the edthjiomerinéasitimnactsagtechEnrydiet with a pedestal formed within the one of the at
least one_pocket. 5 14. The positioning apparatus as in claim 10, wherein the body is inverted before
transferri%g the component vacuum coupled to the one of the at least one protrusion to the one of the at
least one pocketl140 The Toeipositignippaapparaius adamclaim dGewhendin bodgpsningeofedabbfafethe at
least one pocket s Ctrr]grggggrrr?rggfa{eaclgg% et:plte V%cc)lrln 5 rc]glrllltﬂed 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 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;



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 hody comprising at legst one protrusion eﬁ&qding Hom as rég;lce nd
terminating at a free end: IR a5, PAY HHI bBS-FRTBPHFE FRARHE SRRARR AHGHY McideBte

protrusion for coupliogetps aasigoigrisio dhedpratiiisihe opesifiding lHast eanporiant coupled to one of the
at least one protrusion 30 aligned tq one of at least one pocket form dkgn a base, the base.comprising a
face; 11 displacing the bo HSHBCEIRRSRER: CORFShIR T tRB e ef?ﬁéeﬁﬁtlgggtpﬁi?\téuﬁlr%?rujg%n is

positioned within theleneebihbeitléast onejetketandleasing the component coupled to the one of the at

least one_protrusion into the one of the at least ane pocket: and .5 moving the body away from the face of
the basesto remove one of%%vﬁ%é%%%oﬁea&r%{%g%ﬁ A g}'neebgf ?ﬁg{gglgpgn(y% %&.aérg@%e
method as in claim badyiihnensompoisabdisplacing thasbotypsiet.from the face of the base.

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



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 #he one of the at least one pocket. 20 24. The
method as in claim 19, wherein the body is inverted be 8re 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 clai , Wherein the cqrresponding one of the least.one packet is chamfered for aligning
the component. 28: THE OIS UG AoLS, TTG HIE R8s BN O HEoLO NSRS PRotrusion
is coupled to a pumpdaeadawinguais therafrtol, 30clAaifollhRmethiocupsing clairchatnsvhgreiotiod
channel of each of the at I?ast one protrusion extends towards a manifold, the manifold for intercoupling
the channel of each &f°the %\E‘(Sfeoe{]setfgrr?gﬁlé’ﬁlﬁ%i 5" pump. 5 28. The method as in claim 19, wherein
each of the at least one pocket having a pedestal extending from the base thereof. 13 POSITIONING
APPARAJ'TUS AI\&Q %Tnhlgl%d as in claim 19, wherein each of the at least one pocket having a pedestal

extending from the base thereof.



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 traqy%. 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 transferring the 10 semiconductor devices to the holding tray. Furthermore, misalignment also

tends to occur when the device fi f et (ng,tray due to gravitational
displacement of the semiconduc%%ggmﬁ?&m%%ﬁf &é@n@ﬁ%mbodiment of the invention
describes an apparatus and a method for transferring semiconductor devices into component pockets of
holding trays. Allisst':rla%t 6
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 transferring the
10 semiconductor devices to the holding tray. Furthermore, misalignment also tends to occur
when the devices are transferred from the plate to the holding tray due to gravitational
displacement of the semiconductor devices occurring during the transfer. An embodiment of

the invention describes an apparatus and a method for transferring semiconductor devices

into component pockets of holding trays.
15

FIG. 6
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