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 ices. are rated f the lead-frames or substrates, they are
then placed and positioned on a%%eﬁﬁ wé\'@gécgg %@%%ﬁge%&\ﬁtgﬁidéﬁ and post processing such
as washing and drying before being placed onto holding trays for transfer to 15 other locations for further
processing. I—l_;o V?I during washing of the devices, the devices might be misaligned from their current
positions on t é\éﬁaﬁ) e MG itioning of the devices on the plate facilitate subsequent placement of the

devices onto Tie holdingptraystddudrigednyangfattard enficemamntiyeionl et oss-d Neat d partitudasl yl oheer .
Additionally, heat i

al is 29ezl§o Erovidable &o thﬁq?lateerﬁﬁ) félri[her 65“% in.theogrging of ag]e dlregeilcesé Once the
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formed in thedoohgmentapyketowelieldiag trey el Has miilairs ngfduesdmickandectordevicessurface 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 suffiankyrdeepl for receiving the devices. During transfer of the devices from the plate to the
holding trays’l\%%tﬁ?}:tt%r'ﬁlarsotflns\éerﬁtlggnductor 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 thousands of devi are typically transferred each time, considerable delay and
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misaligned duigydatemnsfeofrdra dbeidatutintheanefding thaydeviceirfraevhelgheefardgoiudditefitigrncies,
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 disdlgsen sveneiofpitee dhdcan ajipaeatushantate 15 suftrdudior irsaltgmiegt skmimep tdostar

devices ipto gompaonent pockets of holding trays. In accordance with a first aspect of the invention, there
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protrusion substamiSallgraedtemg racsfanfratriiieeqpetei ttieevelofifigrtreasuum 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 leasewre phretiursigyirg dbBipiedcaesd 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 protrusionr%idends from the body and terminates at a free
end. Each of the at least one protrusion defines a chanhel 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 th eping thereof 5 for
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the method Zﬁoggn%pnses re egsmegotﬂeeocomep%n%ansttggﬁ %%F% 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‘}nbodiment 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 profrusians of the positioning apparatus of FIG. acuum-coupling the semicanguctor
dovices: 5 FIGIGH & Bt SRR O AP B ke e R TP A A T
semiconductor devices from the positioning apparatus of FIG. 1; FIG. 5 is a cross-sectional view of the
component p éet of FIG. 4; 10.FIG. 6.is a ¢cross-sectional view of a protrusion of the positioning
apparatus of FIE. 3 G QRGHPRCHSM ) TR LORR S EcmUHRO SPRReICs Sh ey
positioning theacemicongliotpthdeemécabdyeor devigagenent 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 EBG44isFiG.iSmatrims sdsectodned migmeantt thegietsrasian fafl filg. Gaypdoingeasrang dhe the

component 20 Rockeh Rl A A BEUERATHIBbBHIS LR, component pocket of the holding

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 semicondu%tor 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
Goscribed her A 8 B T8 TH R PR e U SR RO TR FC e M B
numbered witf like ieventiooefroumetiads.appbicstiming sippitransasut©0 Anedrigite qniecided vheind of the
invention as sh wqin FIG aforﬁo jtionigg semicondulﬁ?tor&dﬁvi%es (referred to hereinafter as devices)
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200 is descrife° iﬁ‘?ﬂteoé §tld %{bbe {1$988'28 5? gbody 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 protrusjon 204 as shown in.FIG, 2. In addition, the channel of each
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each protrusienc?®4ftthe ¢rammdgaanskioicin)ikaie isndrateard Bahoergt wiehdiieeédr208touonerdtis.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 akeposittoning apppletlidd ddeapeotdisiptosaPGirfiovdinyeng ahéhdémeasi @Das stmatviel3. 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 %re 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 re tive protrusions 204 js positioned within each
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the positioning apparatus 100 is displaced until each of the devices 200 30 vacuum-coupled to each
protrusion 204 is positigned within each of the pockets 300 and is t a predetermj distance from the
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positioning apparatus 100 thén gradually moves away rrom the base :
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 pyrotrusions 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 removabl en the devices 200 are dried after undergojng the step 606, the deyjces 200
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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 disclosed, ji will be apparent to one skilled in the art in view of this disclosure that numerous changes
20 and/or mog’l Btfon can be made without departing from the scope and spirit of the invention. 8
Claims 1. A positionigeginaniiyseeagutistugpaidiogty; and at least one protrusion extending from the
body and terminating at a free Sn_d each of the at least one protrusion defining a channel therein, the
channel of each of the at Igeab nérﬁrotrusion terminating at an opening at the free end thereof, wherein
air drawn through the chanatdlea$teazhpodtineian Lashding frovtrtisedyodsudstaatiaihatingedes fraeoend)m at the
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corresponding one tifecdt!ast omeppoitksivfotenachati aglsi e, dpenompead thibdred Eraistherepfrotrusion being
shaped and dimensioned f%h%‘raép gﬁcﬁg’ﬁﬁi %ﬁirtohljrg]hﬂ’t]ﬁeoé}\%r?r];ewgfae%&ag %%eaP?é:aks?tone 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

h led to th f th I ! [ h f I
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pocket is being charoferpociet @igeimgdiefored bmexligding hikepesitponigrg. 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 nTdueifioddititvei myapifaldticr anterctaipling wherdhahaehahesobf ehtheohithecst least

protrusiog to the pumﬁ. 109. The. OSi@ﬁ]nH:%’ ap aratgs @s in.claim ﬁ Wﬁerein each of the at least one
pocket having ape8 St%'ioéw%'ﬁﬂihgc Fthe BasC there WWBTQA&% o R{B'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 abase 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 sha ﬁfl and dimensioned.for %ein eceived within the one of the at least one pocket
and for guiding the c[% B&?ﬁ%W&H&&WP@%Uﬁ% eﬂg(ﬁp{ereto into the one of the at least one pocket. 11.The
positioning appatBudias posiaomidgd, apparein keainsoivnided tohdreibody fonehefting thelesmpoment. 30
12. The positioning aé) ratus aiin cslﬁim 10, wherein the each ofﬁ‘t&%at I ast.ﬁpe 10 Erﬁrfion%}s
retractable into the b &?”isé?&ﬁ Lﬁ% %ﬁmapgﬂ(ﬁ%a\f?ﬁug@iﬁ%fm 1 ,e(ﬁ erdl tﬁep(gﬂ *6f the Bt feast one
protrusion abuts the edthpotheineasfithmac tagstenhépeket 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
transferring the component vacuum coupled to the one of the at least one protrusion to the one of the at
least one pocket140 The Tlosipositig rappasgipsratus adamclaim Wherwhre tbin bodgpsningeotedabbfafethe at
least one pocket is ctrrlglr@ eerrrclarc]i for ali(%ino% th{a component. .

g the compaonent vacudm 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 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 p (ilrusion 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 posmoning apparatus, the method

comprising: 25 providing a comprising at legst one protrusj one rom a surface
torminating at 2 free enct: TR UaL B A HOID et ALROR R AR AL SHand AetemaFBre
protrusion for couplmgetbmtmmmormﬁsiﬂcihedpmﬂinusthe,opeslﬂcimiagIﬁaet@mmpoa:i@nt coupled to one of the
at least one protrusion Bo(ﬁafy‘%{:ﬁd one of at least o ocket form ﬂ}in éeg se the b ase.com rising a

face; 11 displacing the bo %W@HSHE @ ?gg FtReg |83%tp5 éufilr%'?r fonis

positioned within theteneneblithedt észst onl@nmkketamdleasmg the component coupled to the one of the at
least one_protrusion into the one i}) t least gne r}%S movm the bod fro face of
the baselo remove one of the | ﬂgliéies §¥ aié’r%}i%%?i?ii ﬁid?he fio bgﬁ 8@&%%@%8?1&% % E
method as in claim badynttenstomfpoisehaspiading thasbatypwelet.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 e#ge one of the at least one pocket. 20 24. The
method as in claim 19, wherein the body is inverted bef6re transferring the component vacuum coupled
to the one of the at least one protrusion to the correspondlng one of the least one pocket. 25 25. The
method as in clai wherein the c rres e leas amfered for aligning
the component. 28: THE AU R Aor S VARIaTE 6B URRL L EPbE ERAHF ot I LPTEC RS Bhotrusion
is coupled to a pumpeicte adawong als mmfrmmu elRaifollh@mietdrodunding ¢hairchabneloreaottiuf
channel of each of th § one pratrusio tends towards a manifold, the manifold for intercoupling
the channel of each ﬁ? > %;grﬁ %?89%%%%’% 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.

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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