10 November 2004 Multi-Package Conversion Kit for a Pick and Place Handler Background of Invention
1) Field of the Invention This invention relates generally to surface mount asg@mblyeaitserdiddnductor
devices and more particularly to a method and device for converting a pick and place handler for use with
devices having different packages and/or different sizes. 2) Description of the Prior Art Pick and place
handlers are widely used in surface mount technology for physicaltli/ moviﬁ semiconductor devices

during assembly and teSYTHtAskIeRGam e Jeed HigkandPlrse Hasligtictor device and hold it

during transport to a new location (e.g. a circuit board or a holding fixture). However, different packages
and even different sizes of a common package can require different vacuum leads. The importance of
overcoming the various deficiencies noted above is evidenced, by the extensive technological
development directed to the subject, as dBREHFRENDY 8§ IR¥eRERR ant patent and technical literature. The
closest and apparently more relevant 1 10 November 2004 technical developments in the patent literature
can be gleaned by considering the

1) Field of the Invention

This invention relates generally to surface mount assembly of semiconductor
devices and more particularly to a method and device for converting a pick and place

handler for use with devices having different packages and/or different sizes.
2) Description of the Prior Art

Pick and place handlers are widely used in surface mount technology for
physically moving semiconductor devices during assembly and test. A vacuum lead is
typically used to pick up a semiconductor device and hold it during transport to a new
location (e.g. a circuit board or a holding fixture). However, different packages and even

different sizes of a common package can require different vacuum leads.

The importance of overcoming the various deficiencies noted above is evidenced
by the extensive technological development directed to the subject, as documented by the

relevant patent and technical literature. The closest and apparently more relevant



following patents. U.S. 5,184,068 (Twigg et al.) describes a pick and place handler. U.S. 5,966,940
(Gower et al.) shows a thermal conditioning unit that can be incorporated intd @Niskabdréeé handler.
Summary of the Invention It is an object of the present invention to provide a method and device for
converting a pick and place handler to accommodate various semiconductor packages and/or sizes. It is
another object of the present invention to provide an economical method and device for converting a pick

and place hafdiBice) SeRdAmmsatsEhriBaSHifEsHER B P HalRagE O % reRsIsHRE tiEis yet another object

of the present invention to provide a method for converting a pick and place handler to accommodate
various sem@élﬁéfﬂﬁgd?aﬁ ages and/or sizes with reduced conversion and set-up time. 2 10 November
2004 To accomplish the above objectives, the present invention provides a method and conversion kit
which can be used to convert a pick and place handler for a different semiconductor package

economically, and with minimum conversion and set-up time.
U.S. 5,184,068 (Twigg et al.) describes a pick and place handler.

U.S. 5,966,940 (Gower et al.) shows a thermal conditioning unit that can be

incorporated into a pick and place handler.

Summary of the Invention

It is an object of the present invention to provide a method and device for
converting a pick and place handler to accommodate various semiconductor packages

and/or sizes.

It is another object of the present invention to provide an economical method and
device for converting a pick and place handler to accommodate various semiconductor

packages and/or sizes.

It is yet another object of the present invention to provide a method for converting
a pick and place handler to accommodate various semiconductor packages and/or sizes

with reduced conversion and set-up time.



An input arm assembly is provided with interchangeable vacuum leads such that package-to-package
conversion only requires replacing the vacuum lead with a different size vacuiiNdeadb&r20(gut/output
shuttle plate is provided comprising a block and base plate. The block has a plurality of pocket groupings
and a two or more alignment hole groupings. The base plate has two or more alignment pins.
Package-to-package conversion is achieved by changing which alignment hole in each alignment hole
grouping is set on the ARIHRREAR BRI DT abiFsdsailly tespRiciyHIBRARYHEt Brblasiagd
corresponding to the alignment hole used. A soak plate is provided having an array of pocket groupings,
wherein eachOPSERELYKILBRIGMER e Usarhle amt 6plameetrémasqsé'%}¢éﬁfefme&éﬁlaccommodate
different packages. Package-to-package conversion is accomplished by programming an offset to the
desired pockEP T Al oRAAGFOTROTYT K 2E%t VeSS BHBH S SIViaEP R AR SEs RS Rfeable vacuum
leads and interchangeable nest pieces such that package-to-package conversion only requires replacing
the vacuum e BRPRBAPRERIWRIPEL Uit SHESALCUAARS AR REaPSHI M 0 TeER e present invention
provides considerable improvement over the prior art. Set- up time is reduced because the input arm

assembly arRf fE&ESHRASSARAODGTSIND YNVEARES Y ARHB Gt HETHIR dAah Jeh A VLTt lead and

the interchangeable nest 3
s?ze vacuum }ead. An input/output shuttle plate is provided comprising a block and base

plate. The block has a plurality of pocket groupings and a two or more alignment hole
groupings. The base plate has two or more alignment pins. Package-to-package
conversion is achieved by changing which alignment hole in each alignment hole
grouping is set on the alignment pins, thereby selecting the pocket in each pocket
grouping corresponding to the alignment hole used. A soak plate is provided having an
array of pocket groupings, wherein each pocket grouping has the same pattern of
different size/shape pockets to accommodate different packages. Package-to-package
conversion is accomplished by programming an offset to the desired pocket in each
pocket grouping. A test arm assembly is provided with interchangeable vacuum leads
and interchangeable nest pieces such that package-to-package conversion only requires
replacing the vacuum lead and nest piece with a different size vacuum lead and nest
piece.

The present invention provides considerable improvement over the prior art. Set-
up time is reduced because the input arm assembly and test arm assembly can be

converted by changing the interchangeable vacuum lead and the interchangeable nest



10 November 2004 piece as required, instead of changing the entire input arm assembly and the entire
test arm. Set-up time is also reduced by the soak plate and input/output shuttleNdateniwi2o0dan
accommodate different packages, eliminating the need to replace them. Tool inventory and maintenance
cost is reduced because separate input arm assemblies, test arm assemblies, soak plates, and
input/output shuttle plates do not need to be provided, and maintained for each package that the pick and
place handIdifStdbre YuEt Wi cahel g e fokcden e trese by fasdhin ahdrediext of known
process technology. However, a further understanding of the nature and advantages of the present
invention mayBe PELHPLHS PfepdiEudes e thtrenaldiidnandrdpenncsite aficawhitied drawings.
Brief Description of the Drawings The features and advantages of a semiconductor device according to
the present ?ﬁ@éﬁﬂ%‘ﬁ%ﬁé%lﬂ%?rﬁéfé%]ﬁfg&spFAEB%‘%‘F%&B?iBﬁﬁ%oerEH“éFéé?f??co]%%‘dctor device in
accordance with the present invention will be more clearly understood from the foIIowin% description

taken in confONCREMARA tREYERBRSP ARy arLGRAGSSARTERARIES IBRY B 26 MBYSRs Wkignate similar

or corresponding elements, re%ions and portions and in which; Fig. 1 illustrates an input arm according to
the prior art;4m assemblies, soak plates, and input/output shuttle plates do not need to be provided

and maintained for each package that the pick and place handler is to be used with.

The present invention achieves these benefits in the context of known process
technology. However, a further understanding of the nature and advantages of the
present invention may be realized by reference to the latter portions of the specification

and attached drawings.
Brief Description of the Drawings

The features and advantages of a semiconductor device according to the present
invention and further details of a process of fabricating such a semiconductor device in
accordance with the present invention will be more clearly understood from the following
description taken in conjunction with the accompanying drawings in which like reference

numerals designate similar or corresponding elements, regions and portions and in which:

Fig. 1 illustrates an input arm according to the prior art;



10 November 2004 Fig. 2 illustrates a soak buffer according to the prior art; Fig. 3 illustrates an
input/output holding fixture according to the prior art; Fig. 4 illustrates a test ariNaceataingO@ithe prior art;
Fig. 5 illustrates an input arm assembly according to the invention; Fig. 6 illustrates a soak buffer
according to the invention; Fig. 7 illustrates an input/output shuttle plate according to the invention; Fig. 8
illustrates a block for holding semiconductor devices prior to and after handling by an input arm of a pick
and place handler, that mounts on the shuttle plate shown in Fig. 7, according to the invention; and Fig. 9
illustrates a test arm assembly according to_the invention. Detailed Description of the Invention 5 10
November 2004 Theiredbpiatrsinrvir Herdsserhiag i Be @i reference to the accompanying
drawings. The present invention provides a method and device for converting a pick and place handler
for a semiconductor device with a different package and/or size. Problem Identified by the Inventors -

Figs.1-4
g Fig. 3 illustrates an input/output holding fixture according to the prior art;

Fig. 4 illustrates a test arm according to the prior art;

Fig. 5 illustrates an input arm assembly according to the invention;

Fig. 6 illustrates a soak buffer according to the invention;

Fig. 7 illustrates an input/output shuttle plate according to the invention;

Fig. 8 illustrates a block for holding semiconductor devices prior to and after
handling by an input arm of a pick and place handler, that mounts on the shuttle plate

shown in Fig. 7, according to the invention; and

Fig. 9 illustrates a test arm assembly according to the invention.

Detailed Description of the Invention



An input arm (1) known by the inventors to have a problem is shown in /fig. 1. The input arm comprises a
vacuum lead (2) which is placed proximate a semiconductor device to be trartsporiesibd&h200dcuum
pressure from the vacuum lead lifts the device (picks), and transports the device to the desired location,
whereupon the vacuum pressure is shut off and the device is released (place). The input arm is typically
attached to a base handler by clips (3). Different packages, such_as ball grip array (BGA), quad flat
package (QFP), chip'Sddrs P dRugu e 31 bedepisbad inlstetiy thnserepetiefhand different package
sizes can require different vacuum leads to adequately lift and hold the package. Conversion to a

different vactftfiRABMIAG HRYIRREnd R gMISESRHZOY SRHED RIS M sthnranshesiss: 8Fm for each

package/size is eﬁﬁqensiv‘e, and the conversion time can increase overall manufacturing cycle time.
Another prolSRINERIEAONGEAMEPIasrcRaadl plata srapigridr tosiesienteth 8 NBvERbRICS68%

package/size semiconductor device is that holding fixtures (e.g. soak buffers and 1/0 shuttle plates,
shown in Fig®'%°4 33 respectively) must be changed to accommodate the new package/size. Again,
maintaining different fixtures for each package/size is expensive. Also, the conversion process adversely
effects manufacturing cycle time. Yet another problem with converting a pick and place handler to a

different ) .
Problem Identified by the Inventors - Figs. 1 - 4

An input arm (1) known by the inventors to have a problem is shown in /fig. 1.
The input arm comprises a vacuum lead (2) which is placed proximate a semiconductor
device to be transported. The vacuum pressure from the vacuum lead lifts the device
(picks), and transports the device to the desired location, whereupon the vacuum pressure
is shut off and the device is released (place). The input arm is typically attached to a base
handler by clips (3). Different packages, such as ball grip array (BGA), quad flat
package (QFP), chip scale package (CSP), and plastic lead chip carrier (PLCC), and
different package sizes can require different vacuum leads to adequately lift and hold the
package. Conversion to a different vacuum lead requires changing the input arm.
Maintaining a different input arm for each package/size is expensive, and the conversion

time can increase overall manufacturing cycle time.

Another problem with converting a pick and place handler to a different



package/size semiconductor device is that a new test arm assembly, as shown in Fig. 4, is required. The
test arm assembly typically comprises a contact area, which contacts the eldétGaldedds 21f0d device to
be tested. Maintaining test arms for each package/size is expensive. The conversion process adversely
effects manufacturing cycle time. The problem with the prior art conversion kits for pick and place
handlers is that they require an expensive collection of assembly arm, fixtures and test arms. Also, set-up
times for corRASKR&E tie ASPAQRPSIsMtcS i tatbipdEing d i teeB 4 - ok rRwilPesrgd iRanufacturing
cycle time. Preferred Embodiment of the Invention - Figs. 5 - 9 Referring to Fig. 5, the preferred
embodimentsBF e e bR HibEbeghts By eIy dRusd ArASSeRAEIg TRt _Sinput arm
assembly comprises a pressure fitting (110), an input arm body (120), input arm clips (130), and a
vacuum |eadl%maC#aﬂﬁ/m%ﬁ\%@flz@@ﬂl?évé%&ff%ﬁ%fwﬁﬁ iINEFeRRRYEEIS V4R Eum leads having
different sizes. The correct size vacuum lead (140) for the semiconductor device to be picked and
placed, is inSSREY a/thtor R FRESTESHFPHSESIADURTSTH HETHS(TR0) [ HEEENAT [8R8- (140) is retained
by a set screw on the pressure fitting (110). Each vacuum lead (140) has an upper hollow cylindrical
portion and a lower

Yet another problem with converting a pick and place handler to a different
package/size semiconductor device is that a new test arm assembly, as shown in Fig. 4, is
required. The test arm assembly typically comprises a contact area, which contacts the
electrical leads of a device to be tested. Maintaining test arms for each package/size is

expensive. The conversion process adversely effects manufacturing cycle time.

The problem with the prior art conversion kits for pick and place handlers is that
they require an expensive collection of assembly arm, fixtures and test arms. Also, set-up
times for converting the replacement input arm, fixtures, and test arm adversely effect

manufacturing cycle time.
Preferred Embodiment of the Invention - Figs. 5 -9
Referring to Fig. 5, the preferred embodiment of the present invention begins by

providing an input arm assembly (100). The input arm assembly comprises a pressure

fitting (110), an input arm body (120), input arm clips (130), and a vacuum lead (140)



hollow cylindrical portion with a flange therebetween. The upper cylindrical portion is inserted into the
through hole (150) in the input arm body (120). The lower cylindrical portion i§ MNowadtei@(0te to a
semiconductor device, such that vacuum pressure drawn through the vacuum lead lifts and holds the
semiconductor device. A compression spring (160) is placed over the upper cylindrical portion of the
vacuum lead (140) tq provide sus%?nsion to the input arm assembly. When the vacuum lead contacts a

semiconductStetiEdifenesshrihigie eimprakisenanimntrads ey tis i ashiisidrsiu s BETREE is reduced.

A key advantage of the present invention is that the input arm can be converted to a different size
vacuum lead'By ¥REHENGAS d Hirdos Ha scisantbistrranriard 3 Be Bicksdrodaiaessbis nsetitth leads. This

reduces set-up time compared_to the prior art which requires changing the entire input arm. Inventory
cost is redud8d 6‘@8&&9&%%?&&%%9&%aﬁ%hfgﬂvefd%%s%Mfff@%&e&ﬂﬁhé%hlé Faif8Fthan multiple

input arms. Also, the present invention provides suspension, due to the spring, preventing damage to
semiconductdt HEEEEWRBHhA R GSEE MRS EbMacts those semiconductor devices. 8 10 November
2004 Referring to Fig. 6, the soak buffer (200) of the present invention has an array of pockets groupings
(210), wherein each grouping comprises the same pattern of pockets of different shapes and/or sizes to

accommodate different semiconductor devices or o ,
Each vacuum lead (140) has an upper hollow cylindrical portion and a lower

hollow cylindrical portion with a flange therebetween. The upper cylindrical portion is
inserted into the through hole (150) in the input arm body (120). The lower cylindrical
portion is moved proximate to a semiconductor device, such that vacuum pressure drawn
through the vacuum lead lifts and holds the semiconductor device. A compression spring
(160) is placed over the upper cylindrical portion of the vacuum lead (140) to provide
suspension to the input arm assembly. When the vacuum lead contacts a semiconductor

device, the spring is compressed and the force on the semiconductor device is reduced.

A key advantage of the present invention is that the input arm can be converted to
a different size vacuum lead by changing to a different vacuum lead from the set of
interchangeable vacuum leads. This reduces set-up time compared to the prior art which
requires changing the entire input arm. Inventory cost is reduced because the present
invention only requires multiple vacuum leads rather than multiple input arms. Also, the
present invention provides suspension, due to the spring, preventing damage to

semiconductor devices when the vacuum lead contacts those semiconductor devices.



packages. During package-to-package conversion, the base handler of a pick and place handler can be
programmed to place packages into the corresponding pockets by programmingsamematise@yual to the
distance from the previous pocket in the pocket grouping to the desired pocket in the pocket grouping.
Since only one soak buffer is required, the present invention eliminates the set-up time required to
change soak buffers for different semiconductor packages and eliminates the cost associated with
maintaining FREHRNG So&ken A s ekt @ RIGE heiresrpdputrpor (Ao Fe At Pideckfthe present
invention comprises a base plate (310) that can be fastened onto the base handler of a pick and place
handler. ForSR4RIpES, (tHO b A 15 EaC R R PR B SHIG R St HRELASRABEHOFIG. 8). The base
plate comprises 2 or more alignment pins (320), most preferably 2, The base plate further comprises a
series of att&EHRTER TREREI LY RTPHAGS (a0 Bmaas dHFemab S RURSFYF QR AENIAT Qblock (330 in Fig. 8)
to the base plate (310). Referring to Fig. 8, the block (330) comprises a series of pocket groupings (340).
Each pocke?agila%%gféamgﬁg@%%éﬁé@%@aﬁ@amréwgpé@%?&ag@@g WHRESAMRIALE different
semiconductor devices or packages. For example, the pocket grouping could 9. 10 November 2004

comprise a fIRAYEERE PSATPLTHRSH doJyeREPES A3 SR P PSR S Ol NN in

programming an offset equal to the distance from the previous pocket in the pocket
grouping to the desired pocket in the pocket grouping. Since only one soak buffer is
required, the present invention eliminates the set-up time required to change soak buffers
for different semiconductor packages and eliminates the cost associated with maintaining

multiple soak buffers.

Referring to Figs. 7, the input/output (I/O) shuttle plate of the present invention
comprises a base plate (310) that can be fastened onto the base handler of a pick and
place handler. For example, the base plate can be fastened using fastening means (360 in
FIG. 8). The base plate comprises 2 or more alignment pins (320), most preferably 2.
The base plate further comprises a series of attachment means groupings (380), such as

threaded holes for attaching a block (330 in Fig. 8) to the base plate (310).

Referring to Fig. 8, the block (330) comprises a series of pocket groupings (340). Each
pocket grouping comprises pockets of different shapes and/or sizes to accommodate

different semiconductor devices or packages. For example, the pocket grouping could



Fig. 8. However, it should be understood that each pocket grouping could comprise a greater or lesser
number of pockets. The second pocket in each grouping of pockets is offsetlfoddothenbics2p0dket by a
first offset having a first distance and direction. The third pocket of each grouping of pockets is offset
from the first pocket by a second offset having a second distance and direction. The block (330) further
comprises a series of alignment hole groupings (350), where the number of roug)ings is equal to the
number of afigAtREH Hltsi(BORKH ﬁé!%ﬁ??ﬂ%%&%%%@@@sﬂi@ ikt 9995%3%% niiriBRYBfholes in
each alignment hole grouping is equal to the number of pockets in each pocket grouping (340). The
offsets of thd Highrkht Rted! Wikl BarRdargierkieheisiyPackh & esn)are b (amBritfeoffsets of the
pockets within each pocket grouping (340). For example, the offset of a second alignment hole (352) to

a first alignnfeRUADRY (S5 WERRGTRIRe SISt difererrad Make i ERsPeRIRIPEGRIRBARS first distance
and first direction qf the first offset of a second pocket (342) to a first pocket ii341)_. Similarly the offset of a

third alignméht¥biEomahs {53 ReskeliphmBR Roleet AR BIsvb g tskstgsarns titesHeBt IS third pocket
(343) to a first pocket (341). The block (330) is fastened to the base plate (310 in Fig.gé) by fastening
means (360 M REBIIK 38t BratrmaLLMAkeEds S Rt Lol shRRISEPE RS 55284 8RS re threaded

into one of the threaded h Igs in each alignment means grouping (380 in Fig. 7) in the 10
aving a second distance and direction.

The block (330) further comprises a series of alignment hole groupings (350), where the
number of groupings is equal to the number of alignment pins (320 in Fig. 7) in the base
plate (310 in Fig. 7), and the number of holes in each alignment hole grouping is equal to
the number of pockets in each pocket grouping (340). The offsets of the alignment holes
within each alignment hole grouping (350) are equal to the offsets of the pockets within
each pocket grouping (340). For example, the offset of a second alignment hole (352) to
a first alignment hole (351) would have a first difference and a first direction equal to the
first distance and first direction of the first offset of a second pocket (342) to a first
pocket (341). Similarly the offset of a third alignment hole (353) to a first alignment hole

(351) would be equal to the offset of a third pocket (343) to a first pocket (341).
The block (330) is fastened to the base plate (310 in Fig. 7) by fastening means (360) in

the block (330), such as unthreaded holes, through which screws pass and are threaded

into one of the threaded holes in each alignment means grouping (380 in Fig. 7) in the

10



10 November 2004 base plate. The threaded holes (381, 382, 383) in the alignment means groupings
(380) in Fig. 7 are offset by distances equal to the offsets of the pockets (3410 34R,e8=1i260g. 8) but in
the opposite directions, such that when the first alignment holes (351 in Fig. 8) are inserted over the
alignment pins (320), the fastening means (360) in the block are lined up to the first threaded holes (381)
in the base plate. During a package-to-package conversion, the position of the block (33%) relative to the
base plate (P65 P%aéﬁafae WA S fireld poticdid (g Rrdrpaiatans SERINgIdcRBIs etc) to the
programmed location for picking and/or placing the semiconductor devices. The position of the block is
changed by FéndviFgaiiectautdig reeteiistitin S thecABnRASKEHorks fbmité Biig8niint hole
groupings carresponding tg the desired pockets onto the alignment pins, and attaching the fastening
means to th@¥ot&RHBRBRATHC AitsiHET tHeRHRatRsad8E %&@)&Wmm%ﬁk Figdhdtroupings.
The present_ invention reduces set-up time_because package-to-package conversion can be achieved by
repositionind FaBlbekemeakiearertiBih & *afd Fh%t@ﬁﬁ‘?ﬁ”é&@}ﬂ%ﬁ%@g@ﬁhﬁl@%gt@e RISH, costs are
reduced since one shuttle plate accordin%lto-the present invention can be used for multiple packages,

instead of a BRHErEI LGRS Bcs Lhl h Rt iges&BHaiTing to Fig. 9, the test arm assembly (400) of

the present invention has a set of interchangeable vacuum leads and a set of interchangeable nest
pieces. A vacuum lead

During a package-to-package conversion, the position of the block (330) relative to the
base plate (310) is changed to bring the desired pockets (e.g. first pockets, second,
pockets, etc) to the programmed location for picking and/or placing the semiconductor
devices. The position of the block is changed by removing the fastening means, inserting
the alignments holes from the alignment hole groupings corresponding to the desired
pockets onto the alignment pins, and attaching the fastening means to the corresponding
alignment means (threaded holes) from the alignment means groupings. The present
invention reduces set-up time because package-to-package conversion can be achieved by
repositioning the block instead of retrieving and installing a replacement shuttle plate.
Also, costs are reduced since one shuttle plate according to the present invention can be

used for multiple packages, instead of a different shuttle plate for each package.
Referring to Fig. 9, the test arm assembly (400) of the present invention has a set of

interchangeable vacuum leads and a set of interchangeable nest pieces. A vacuum lead

(410) selected from the set of interchangeable vacuum leads is inserted into a through

11



(410) selected from the set of interchangeable vacuum leads is inserted into a through 11 10 November
2004 hole (460) in a test arm body (480), and retained by a test arm cap (470) Nbectebta2004ap retains
the vacuum lead by a set screw on the test arm cap. The test arm body is attached to pick and place
handler by test arm clips (490). A test arm nest piece (440) selected from the set of test arm nest pieces
is attached to the vacuum lead by vacuum pressure, The test arm nest piece (440) has a contact area
(430) which MOl 6NN A EATERMHK A L ANdRTIRISPIAIEY MBI (@& Birform testing on that
semiconductor device. In one embadiment of the present invention, springs (450) are provided around

the vacuum ISR MR FEROSiHS Yacpundrd Ry graiatomamtis 1555248 siRondisioH 880ice when the

contact area is brought into contact with the semiconductor device. The test arm of the present invention
can be convBRHit AR iemiparRASE DS aNLIIiRY tosbaerel @t §albuth RShATEhREE' diffEFent nest
piece. This reduces set-up time compared to the prior art which requires removing one test arm, and
retrieving andi%2ealfsied Hemibisdatdrst AR ot RICs i@ taglet P Re Xpe eyt B¥ent invention only
requires multiple vacuum leads and nest pieces rather than multiple test arms. Alsp, the present

invention profEEYSRSSEHSon PGS tATRASTHMIESS STaVeAaha cikshares SEIIcBRGhdidraisites when the

nest piece contacts those . .. :
into contact with a semiconductor device in order to perform testing on that

semiconductor device. In one embodiment of the present invention, springs (450) are
provided around the vacuum lead (410) which provide suspension to prevent damage to a
semiconductor device when the contact area is brought into contact with the
semiconductor device. The test arm of the present invention can be converted to a
different package by changing to a different vacuum lead and a different nest piece. This
reduces set-up time compared to the prior art which requires removing one test arm, and
retrieving and installing a different test arm. Inventory cost is reduced because the
present invention only requires multiple vacuum leads and nest pieces rather than
multiple test arms. Also, the present invention provides suspension, due to the spring,
preventing damage to semiconductor devices when the nest piece contacts those

semiconductor devices.
While the invention has been particularly shown and described with reference to the

preferred embodiments thereof, it will be understood by those skilled in the art that

various changes in form and details may be made without departing from the spirit and

12



semiconductor devices. While the invention has been particularly shown and described with reference to
the preferred embodiments thereof, it will be understood by those skilled in theMeotmaibewatiotis changes
in form and details may be made without departing from the spirit and 12 10 November 2004 scope of the
invention. For example, in the 1/0O shuttle plate, the alignment means groupings could be located on the
block and fastening means could be located in the base plate. Also, in the I/O shuttle plate, alignment
holes could BEPRS tPleally pEeD- afer GifghRtert grid/ bt tHe RitstdhoiA tRBIBERSPE510 November 2004
What is claimed is: 1. A method for package-to-package conversion of a pick and place handler,
comprising tREPYRRES SPEY Rersaied anvicikins RGNS A e oRf hinile e of

interchangeable vacuum leads; (b?aigserting a different size vacuum lead from said set of interchangeable

vacuum leaB¥ifia’\ds0a s Lrhs e mily,; alignpsat baicrerpldRe by Reieolaif8%hndie a

alignment pins could be located in the block.

13



semiconductor device; (c) removing a block of an input/output shuttle plate from a base plate of said
input/output shuttle plate by removing attachment means and lifting said bloclOdfoetmaligrznest pins on
said base plate; said block comprising a plurality of pocket groupings therein, whereby each pocket
grouping consists of a pattern of pockets of different sizes and/or shapes having specific offsets from
each other; said block further comprising a plurality of alignment hole groupings, whereby, when a
particular aligiAEistadBSA Sach of said alignment hole groupings is fitted onto said alignment pins, the
corresponding pocket in each pocket grouping is correctly located for the pick and place handler; said
base plate comprising a plurality of attachment means grouping, whereby when a particular alignment
hole in each of said alignment hole groupings is fitted ontq said aIi'gnmegry%ins, the corresponding

attachment rheans fh BELIR ¥ R RASKGRS AR TSI Sl Bus e P RIaseyeF with an attachment
means in said block; 14 10 November 2004 (d) repositioning said block on said base plate such that a
selected podiRSIEARHNG SRS rouping is correctly located for the pick and place handler by fitting the
alignment hole in each alignment means grouping corresponding to said selected pocket onto an
alignment pin and fastening said block to said base plate by fastening each of said

(a) removing a vacuum lead from an input arm assembly having a set of

interchangeable vacuum leads;

(b) inserting a different size vacuum lead from said set of interchangeable vacuum
leads into said input arm assembly, said vacuum lead size being selected to handle a

semiconductor device;

(c) removing a block of an input/output shuttle plate from a base plate of said
input/output shuttle plate by removing attachment means and lifting said block off of
alignment pins on said base plate; said block comprising a plurality of pocket groupings
therein, whereby each pocket grouping consists of a pattern of pockets of different sizes
and/or shapes having specific offsets from each other; said block further comprising a
plurality of alignment hole groupings, whereby, when a particular alignment hole in each
of said alignment hole groupings is fitted onto said alignment pins, the corresponding
pocket in each pocket grouping is correctly located for the pick and place handler; said
base plate comprising a plurality of attachment means grouping, whereby when a
particular alignment hole in each of said alignment hole groupings is fitted onto said
alignment pins, the corresponding attachment means in each attachment means grouping

on said base plate is aligned with an attachment means in said block;

14



attachment means in said block to an attachment means in each of said attachment means groupings
corresponding to said selected pocket; whereby said selected pocket in each (pNokeintpea @0t is aligned
with said input arm assembly when each pocket grouping is presented to said input arm assembly, said
semiconductor device being aligned with said input arm assembly when said semiconductor device is
handled in said selected pocket; (e) programming an offset into the pick and place handler controlling the
movement of a soa@bm@ﬁﬂg@?angoﬁkdﬁﬁﬁ@f RASIHE BATGRIAL Sreh HIebbarer GrbRpikEs fdrein said
soak pocket grouping consists of a ﬁattern of soak pockets of different sizes _and/or shapes having

specific offs@CKIRIBURIS RSP ALYRyAteddRicdhsrigarnsgeiret frndlebedifiinptitet grouping is aligned

with said input arm assembly when each soak pocket grouping is presented to said input arm assembly,
said selected §PURPOERE Y £8Ch AL RIS BB ESPBHITO TS TRRISIAS Mhiish el droskd selected
pocket in said block, said semiconductor device being aligned with said input arm assembly when said
Semiconductl QO ELSEPEHAHARIARF sl g Blosk BORKREDOHS r@mgm§aatﬁa§g (SREGeCARY S vacuum
lead from a test arm assembly ha_vig)i a set of interchangeable nest pieces.and a set of interchangeable

vacuum lead!FBHeNNGGRI LR SBOGAR) ihaB ARy iLSOSR R SIS AHATBCLAII S of

interchangeable vacuum
g groupings corresponding to said selected pocket; whereby said selected pocket in each

pocket grouping is aligned with said input arm assembly when each pocket grouping is
presented to said input arm assembly, said semiconductor device being aligned with said

input arm assembly when said semiconductor device is handled in said selected pocket;

(e) programming an offset into the pick and place handler controlling the
movement of a soak buffer, said soak buffer having an array of soak pocket groupings,
wherein said soak pocket grouping consists of a pattern of soak pockets of different sizes
and/or shapes having specific offsets from each other, whereby a selected soak pocket in
each soak pocket grouping is aligned with said input arm assembly when each soak
pocket grouping is presented to said input arm assembly, said selected soak pocket size
and/or shape corresponding to the size and/or shape of said selected pocket in said block,
said semiconductor device being aligned with said input arm assembly when said

semiconductor device is handled in said selected soak pocket;

(f) removing a nest piece and a vacuum lead from a test arm assembly having a

set of interchangeable nest pieces and a set of interchangeable vacuum leads;

15



leads into said test arm assembly, said vacuum lead size being selected to handle said semiconductor
device; and (h) attaching a different nest piece from said set of interchangealbeNesinpbee@90dnto said
different vacuum lead with vacuum pressure, said nest piece being selected to test said semiconductor
device. 16

(g) inserting a different size vacuum lead from said set of interchangeable vacuum
leads into said test arm assembly, said vacuum lead size being selected to handle said

semiconductor device; and

(h) attaching a different nest piece from said set of interchangeable nest pieces

onto said different vacuum lead with vacuum pressure, said nest piece being selected to

test said semiconductor device.
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