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 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 gndLpfaesn it @OnWERS OSeR I Fafaseriaski g rnalogy Fro by sieally 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 importdHtetofRiekishirl the/ Y ibéaNeficiencies noted above is

evidenced by the extensive technological development directed to the subject, as documented by the
relevant patent iRideEHhgdavRmEifure. The closest and apparently more relevant technical

developments iryfhepptan HHALRILE AR BR AP NSRRI IARHRR 1 MNEBRIDRE HRyiLLS- Pat.
No. 5,184,068 (Twigg et al.) describés a pick and place handler. U.S."Pat. No. 5,966,940 (Gower et

al.) showand tRefaRAESH@Y ithg Meihadkandc AayiChiCs BRINeEHN T fRICH RAd atherp iRRRdea AaNdise
SUMMARYiieiEts }I,M)(,Ed\ﬁ{f%f Wgﬁﬁ%t&qg@ﬁ%@vention 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 convering apick AR GC@EPAEIEA tp 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 tdteeahthibaRdIIABiFs L@ MIEISH LRSI BRKERFE Mot Rt OF dRidvsel 1Y
conversiopagiith sekritoHaRLck 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 technical
developments in the patent literature can be gleaned by considering the following patents.

U.S. Pat. No. 5,184,068 (Twigg et a.) describes a pick and place handler. U.S. Pat. No.
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
apick 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.



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. An input arm assembly is provided with
interchangeable vacuum leads such that package-to- package conversion only requires replacing the

vacuum lead witl @ gHESHGINAIZRe/ ABNETOIRRA VAL thBUHeESAUTfMtienPEEvilearavisieRoePERaIrsing a
block and base plate. The block has a plurality of pocket groupings and a two or. more al:fggnment hole

groupingSOTYREFR K bl Hh SR B r Yt el QigRIErh diRCKP 2eR aflack - Palas d WoAvEHFSANS

achievedsani ehai@ios padcipalisomshicame Eheéashhahgniment kele ewopiatlisaalPrl e aanment
pins, thereby selecting the pocket in each Pbo_cket %rou%ing corresponding to the alignment hole used.

A soak plBRAETD AR IR Pipvided, With et SRR S A ek PRI P has the
same papetRapbcitiaver sizefthaegupeskelsi 46 aF cheWRedaE IRAIEIGITh RalikRess. size vacuum

Package-to-package conversign is accomplished by programming an offset to the desired packet in
each podEBHgUBTRVRE SHHITE Bl 5 HEOH A RIAHA o At 3 Brss Bl e B0Gd
intercharigead|s uraltypiFoescRECH i Mpckad ertarp kAR SAHVRERIONGNE Y 6BEMIEES MEdsisy the

vacuum lead ajgr]ld nest piece with a different size vacuum Iea%?%nd nest piece. Theﬁg esent invention

provides WEHiHBT Y i p FOOEmAHIBUER L Briol SRKSEHHPAMHKASS FONEER Bl ER NEANDIL arm
ahssembhcm@m%t{\ﬁﬁ@haﬁ@wm parehe mv@rgm&bm ﬁglarg}mptﬁ@ i1 Eet airpahgedie) @mmtpinsl,leaddaﬂd
the interchangeable nest piece as required, instead of changing the entire input arm assemhly and the
omire o DB BB B kst H st B LD P PG 8 s AR R Bl ch e
accommegade diffssaitpleaskapasyiabmingiing theanegdiqeri@cg dopingd achérsiantacy podket
maintenance cost is reduced because sepafate input grm assemblies, test arm assemblies, soak
CTatos mOEDOFIL Do TERR PR o i FEdls B ST, P B B COORAR AR Skage
that the pigkand. pRaskdtprdigraisk igdeonsedsivtitlis bsipis Beretiibygnigraavhieyes dfese feemefits in
the context of now(r?)é ocess tachno ogy. However, a fulrltgﬁgr understancg of the n%@e alriﬁ
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advantad®®b7dh@Nrsdedl iR BRKEY HOYRNDed by fErbretite SR QﬁéPpBFﬁx
specificatigteremahgdtitdedcuum 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. Setup
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 piece as required,
instead of changing the entire input arm assembly and the entire test arm. Set-up timeisaso
reduced by the soak plate and input/output shuttle plate which can 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 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.



drawings. 2 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 designategsaERDEISCRIETPORIDE BIEMERAVIERIGRS and portions and in which:
FIG. 1 illustrates an input arm according to the prior art; FIG. 2 illustrates a soak buffer according to

the prior art; FIGha iHggtirie aiqd Handiegieubheldiag tsHdirrrcasdios tdbripkot e Fikesdht
illustrates a test arm according to the prior art; FIG. 5 illustrates an input arm assembly according to

the inve rHYANUONs 380k RYStRete SeRP S KR REPSESE b FRPHERH B RSBmOt JIRd Ggn

input/outpetsraeitide RIRtE ReCHEiad iavbaibyentiobe mMioreSdiaaiyalagardueaki formneldinglowing
semiconductor devices prior to and after h@g\dling bg an ir;f)ut arm of a pick and place handler, that

mounts JEERERIANHEKSTAD SFRWINGH 1Vt e iAURAMINGS: BN e | EQIIEeRECE test
arm assefnhigaecslingitost el #\@ topresbindihl-8 BhiomS CRIBA@N PdrtidnEahdMENRIEMN The

present invention will be described in detail with %}‘Ference to the accompanying drawings. The

present ifvéhtibh! FHAEREH PRULAEE AP0 5P EER&Hing a pick and place handler for a
semicondetopdeviperesth aiffrieat arckaog hepsorerProblem 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
comprisei:ﬁjét%/gfz]”%#{ %%%?@ﬂ%ﬁf%t%‘br}%@&‘%@%%?&%@éﬂ%E%ﬁ?ﬁi&&'&f G%vice to be transported.
The vacusGpagisisieio adbeariacidordaartdftsebe steyice (picks), and transports the device to the
desired location, whereupon the vacuum pressure is. shut gff and the device is released (place). The
inpot armi ety GG A M0 2 GG RARU Gy Ao the vention

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

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

FIG. 8illustrates 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. 9illustrates a test arm assembly according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described in detail with 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 adifferent package and/or size.

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



(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 3 vacuum lead requires
changing the input arm. Maintaining a different input arm for each package/size is expensive, and the

conversiqRadiine asiineiaRes evaighdnarUiRSIN AR CYRIS ntend\aCHTeErBAO IR \ah ¢eneackHNg a
pick and place handler to a diﬁerenté)ackage/siz_e semiconductor device is that holding fixtures (e.g.

soak bufféiS GaE 76 \SHRRR Pkt 8NdHBR O ERSS UG f@  REFEBEHA hilRWakHARG 446

accommeigigde 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 coAVEMHIRG B RRAMATR IcRRY NG &Rk Aot et NFadie e R Sant CBRGRRE Sevice is

that a nevatsisbaditRB RN g e g fiiGurds (@ gessikasliTdie daat ADa-asse fl blkdyapicaty
comprises a contact &gga which contacts the electrical leads of a degice 0 be testea. M%intaining test

arms for BhéhGacka s%é%o%t('ﬂ VUSRS BRGSO IP pRERX R QadE: L%, AL & &Eturing
cycle tima.ghite ipephia i it fHeecpr ik RiFbs Bovessionakikagias picls ancbptige hasrligksderihatihiey

embly arm, fixtures and test arms. Also, set-up times for

require an expensjve collection of as

converting ?ﬁé% \é%(?%éﬁ%tﬁ?ﬁjmﬁaﬁwﬂ YHRUES arm adversely effect manufacturing cycle
time. Preferred Brabeghodesnt pfdbiinveitiosoié&snd-Q Birelereng isldckShandhe prefergtf@ampodiment
of the present inyention hegins by providing an input arm assembly (100). The input assembly
compriac N BREL R T Gy, Y IFRT Ak AOIRY (EBUR TP S THa) Hhii et fead
(140) selegigidddonT Resgispfamie eebanbisab/pi vaty wonipadssha\dogalitferent ginesh theansreet size

lead (140) for th iconductor devi be picked and placed, is i ted in a th h hol
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fitting (11épensive. The conversion process adversaly effects manufacturing cycle time.
The problem with the prior art conversion kits for pick and place handlersis 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

cycletime.

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) selected from
a set of interchangeable vacuum leads having different sizes. The correct size vacuum lead
(140) for the semiconductor device to be picked and placed, is inserted in a through hole
(150) in the input arm body (120). The vacuum lead (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 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



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 compregsiaihRPINEhEhGHE eplafr deareiolacty RRehfrinalital Beviias) PktisivaGdshipredds0) to
provide suspension to the input arm 4 assembly. When the vacuum lead contacts a semiconductor

device, tROGHKHETE S SETREOHHE N ARYICE I5HaMCE miconductor device is reduced. A key
advantage of thenpkegeph/diaision dscthrddie IRPEHtRSIM SabheanYarteeh iead béiltereetsirev@cuum

lead by changing to a different vacuum lead from the set of interchangeaple vacuum leads. This

reduces SHIFEnRAE MY (W eWriShPoNEIdR AliiieeahrgHntHeEhdFaMhJe 258, Rventory
cost is reghigerapeeatise/ieRrresek. Inverdiasiocy eguiemmButipyasUothiepesr aitesihan

multiple input arms. Also, the present invention provides suspension, due to the sprwﬁgaﬁreventing

damage T6ILERiCSRILNG ey RUL SRt TacRYENTRH EOFASIaRINE SRR dE Y B¥kes.
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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 FIG. 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 a 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 ablock (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

comprise a first pocket (341), a second pocket (342) and a third pocket (343), as shown in

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 pocketsis offset from the

first pocket by a first offset having a first distance and direction. The third pocket of each

grouping of pocketsis offset from the first pocket by a second offset having a second distance

and direction.



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 comprise RH& i RACKEIC)3rtiHnG SORYPIBRALKET E34R)RPTHTIFdIRQFEPIRIEX3SH) shaws in FIG.

8. However, it should be understood that each pocket grouping could comprise a greater or lesser

number SPPOLRAE" ¢herauRiBeg ISkt 19 LR AURBELM FOYHBERERTE GROADF R td iR PBket by a
first offseplaav{Bace firsiGliviaasg Bechairbetion hblee thisachesipintd aohe grouR g OEnasetmis offset

from the first pocket bg/ a second offset having a second distance and direction. 5 The block (330)

further c 6 TPOSKEIS Ut SAIhRACKEHIIRURHES SAA0% (Jet8) OllFREs €T e Al BhRe b IR L s equal
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offset by distances equal to the offsets of the pockets (341, 342, 343 in FIG. 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 (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 hole (460) in

a test arm body (480), and retained by a test arm cap (470). The test arm cap retains the



threaded holes (3 8 1) in the base plate. 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

alignmenjsdieies &@Nbyhe SidRreaNbR el EQURIRDSHOTRBRERMING totliei § efiaetbaesksatk amo the

alignment pins, and attaching the fastening means to the corres or&ii% alignment means E%rjeaded

holes) fratPtRAIYRRNHER LR LIPS (H%s ATiRst YO BRBIRIRSR eeddrem iheae BEtEise
package4arPAackaTecesv ertieedan e acbiryedcay MPasion udrerdlrek Retenth olsetieving and

installing a reflacement shuttle glate. Also, costs are reduced since one shuttle plate according to the
venti

present iFVERGET GFPRRC A GRS ARLNIDIS b RELIEET ISR AR & SPGANCINL RSV e Beh
package drftetsnsbtomGedinh ote sharsarssiaitiot 488 & the eresenboaieetio b’ paekaf

interchangeable vacuum leads and a set of jnterchangeable nest pieces, A vacuum lead (41
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set screw on the test arm cap. The test arm bo is_attached to pi an ace nandler test arm
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rought into contact with a semiconductor device in_order to perform testing on that semiconductor
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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 scope of the
invention. For example, in the I/O shuttle plate, the alignment means groupings could be
located on the block and fastening means could be located in the base plate. Also, in thel/O
shuttle plate, aignment holes could be in the base plate, and alignment pins could be located
in the block.



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 madewragdifgRrdIRg from the spirit and scope of the invention. For example, in the 1/0 shuttle
plate, the alignment means groupings could be located on the block and fastening means could be

located in the bask plaft! KW, SRR IR RSt gHrR AR REsCOTIE $/%h the base plate, and

alignmentapins epuigdes aRisshy mevengleckrebfeai isrelalneebisgH hdre ioptsensasspragiyréor a pick
and place handler, comprisin%(gx) an inﬁf'Ut arm bod havinga ressure fitting, a through hole opposite
said pre<biHO T SRR ACE R D LAE D e U B D PPl reReR b ace

handler; gad (b) a set of interchangeable vacuum leads having different sizes; each vacuum lead of
said set g}lénterchangea,ble vacuum leads havi hollow u EFr cylindrical cbrtion, a holllow lower
u

cylindricdPortich Seindf 4 R AR WRERIRARG: 2ARRHEATE YECHYY 1698 Pr a
semiconggigieedsviatatchaageitiied andralheer Itvimgsendiiom appdiseyl pidirdarpbangealnel kaguum

leads, inserted into said through hole of said input arm body, and retained aid pressure fitting. 2.
The mpuloHe SULBHER) BPUIEm A R S R e SRR RS TR A PR SN spring
around sgigeufire ECybMitRRILREIti AeVRRIiNg G Ssickéangwl Whekehy, vHusarsdidniassldnséeast is
inserted into said inpyt arm body, said.spring,contacts, said input arm body.at its end opposite said
flange, pl B IERRE GBI TN PR RSP LIRS0l eloro ) R RuBOR: @BFice, said
spring is easare byedi dpictartoficergn said semiconductor device is reduced. 3. A soak buffer for a

pick and place handler, comprising an array of pocket groupings; wherein each pocket grouping
comprises the sae pdthernrgiuboaketsasdethiigreoit clam 1 wherein each vacuum lead further

comprises a compression spring around said upper cylindrical portion resting on said flange;
whereby, when said vacuum lead is inserted into said input arm body, said spring contacts
said input arm body at its end opposite said flange, providing suspension such that when said
vacuum lead contacts a semiconductor device, said spring is compressed and the force on
said semiconductor device is reduced.

3. A soak buffer for a pick and place handler, comprising an array of pocket
groupings; wherein each pocket grouping comprises the same pattern of pockets of different
shapes and/or sizes to accomodate differnet semiconductor packages; whereby package-to
package conversion can be acheived by programming an offset into said pick and place
handler to cause the pick and place handler to move to a different pocket in each of said

pocket groupings.

4.  Aninput/output shuttle plate, comprising:

@ a block having 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; two or more alignment hole groupings wherein each alignment hole grouping
consists of a pattern of holes having the same offsets from each other as the corresponding
pockets within said pattern of pockets; and a plurality of attachment holes; and

(b) a base plate comprising two or more alignment pins and a plurality of attachment
means groupings wherein each attachment means grouping consists of a pattern of attachment
means having offsets from each other with the same distances as the offsets between

corresponding pockets in said pattern of pockets but in the opposite directions from said

8



shapes and/or sizes to accomodate differnet semiconductor packages; whereby package-to package
conversion can be acheived by programming an offset into said pick and place handler to cause the
pick and place handler to move to a different pocket in each of said pocket groupings. 4. An
input/output shuttle plate, comprising: (a) a block having a plurality of pocket groupings therein,

whereby gasdeiBOR/RE P URHED £PA%ISLFP A dRHainNHl ®nTkat of diieEpRihneas Ndigroaprees having
specific offsets from each other; two or more alignment hole groupings wherein each alignment hole

grouping' TN oW Fistt SHOUNRBIR PRniRg fREresaRdie AeCH e b L8R IRAKES #FRUPEIe5ponding
pockets wihit®pibeate forofeoskRtahapaadoharlity; drrftashraeaineas hard dpd alipre pate

comprising two or more aIi%nment ins and a plurality of attachment means gro_upin%s wherein each

attachmeREFIRTER, ¢B et ARG S PRI AL RING P FRRRANSING A AR HDm each other
with the same disfances, as.the offsets between corresponding pockets in said pattern of pockets but
in the opposite digctio eferug?e?lldI%J C?EHQFQ; 9\'/?% r@iﬁ@/ﬁb% ﬁ&%ﬁ&@i@%ﬁ@tﬁﬁ‘ﬁ&ﬁ%&ch of
said aligrahgmhbal@igsauncisgsl otikddomio shdthabghhobayiosindse corresponding pocket in each

pocket grouping is correctly located for the pick and place handler; and said attachment holes are
aligned with the #&tachrheninpeanusput esochitlzttpldbenehtahasans grbammg ssodretiaontied toaamis

pockets. 5. The input/ou ttle pl f claim 4 wherei id_hase plate has alignment pins
and said IOCK T S_'i,)':ktj(\?\?()Sl a iéﬁ%&yﬁﬁo e%i%%ﬁ’?’rﬁ&‘?%’. ﬁé??\%ﬁ%éﬁ?pal%eéﬂeﬁt% ﬁ'aqg% of cl -4 Wherein
said attashreeatwwhishres egileogirthsoogh sistatibtreacidub e esneberelbhpciendiil boleigriagimgeantb said

base pla J%d 1 sgﬁp%a I th%BI!i' crﬂ . from each attachment hole
groupingttﬁn %’fn'aﬁa &d'into ﬁﬁéﬁ@&ho e f%ﬁaﬁ%%raﬁgia %ﬁwg‘r%gon h&ré)ans grouping. 7. A test arm
assembly for a piek an %gg%ﬁﬁ f[gpmp ising: 0 ving.a cap thereon, a
through hole opp(?é(ite ga? cgrpi)?ar] te% arméPi%%%ﬁgtﬁgh%gmsegi test ggrr;_l'm%assembly to said pick
and placéshandRieghparseodf e arnpedbrientc @l oaghdpkampesiffe s bk anedest aauum
lead of clipsfor attaching said test arm assembly to said pick and place handler;

(b) a set of interchangeable vacuum leads having different sizes; each vacuum lead of
said set of interchangeable vacuum leads having a hollow upper cylindrical portion, a hollow

lower cylindrical portion, and aflange therebetween; and

(© a set of interchangeable nest pieces each nest piece having a contact area where said
nest piece contacts a corresponding semiconductor device for testing; wherein a nest piece
corresponding to a semiconductor device to be tested is selected from said set of nest pieces,
a vacuum lead with the desired size for said selected nest piece is selected from said set of
interchangeable vacuum leads, said selected vacuum lead is inserted into said through hole of
said test arm body and retained by said cap, and said selected nest piece is attached to said

vacuum lead by vacuum pressure.

8. Thetest arm assembly of claim 7 wherein each vacuum lead further comprises
a compression spring around said upper cylindrical portion resting on said flange; whereby,
when said vacuum lead is inserted into said test arm body, said spring contacts said test arm
body at its end opposite said flange, providing suspension such that when said nest piece
contacts a semiconductor device, said spring is compressed and the force on sad

semiconductor deviceis reduced.



said set of interchangeable vacuum leads having a hollow upper cylindrical portion, a hollow lower
cylindrical portion, and a flange therebetween; and (c) a set of interchangeable nest pieces each nest
piece having a contact area where said nest piece contacts a corresponding semiconductor device for
testing; wherein a nest piece corresponding to a semiconductor device to be tested is selected from

said set of nest pigcesa aRoHINpIRREGAILD- faeldggireenvias B shidkseRateshaeplpiecrisRglected
from said set of interchangeable vacuum leads, said selected vacuum lead is inserted into said
through HOIERSSEMd test arm body and retained by said cap, and said selected nest piece is attached

to said vaguumdearhpit vaauuisssesyreos. d hel dRSRIMmase nMahurd Clabmpridiey el eactbivacuum
lead further comprises a compression E%/r’:gg around said upper cyIindricaIJ)ortion res_tin%%)n said

flange; WIEPEDAIFARA SaRHYEL | ERRSe S F AN B4E5i SR A8y e @'s SAN EdnBlcts said

test arm ih@Mﬁh@égﬁl@d\Q%QQﬁitﬁeééﬂﬁmaof@M@mmpp%p@ﬂﬁ@ﬂ %lcboﬁh@hwh_gﬁbﬁaw mﬁotlarpiece
contacts a se |con UC_tor evi|ce, sald spring Is Compr sSsed an the force on sa semicon uctor
devios iSOUUKL HYTAT. ARG % 1A0aE NSEDEINERT: WhRE R ANaSHL 520, M i oe desierbn ¢

comprising &seaiiodmiticisntiassenty fsticediahdgi ecetbicrchasgl ooiareng tegtiedngeable
interchangeable vacuum leads having different sizes; each vacuum lead of said set of
interchan&4HIB kﬁ?@ﬁum leads having a hollow upper cylindrical portion, a hollow lower cylindrical

portion, gpyl a flangeak heredetvres pick RatEMaad handler, leachwitng ardastg dfsprekiargrapimiggnductor

outfor oV AL 48 DR HAAEACP s SOOI 3 61 BOED: Croos O T LAt Bb ket

groupinggeiopises thexsmenpatierd vbrockats cirdifieorpskanes wardboy pacmde-asparkegedate

program RS GHEER o EEI8 Pt BARE L8 0 e (LR s R, 6 move

to a differznbpankeapick eanh pfzgsithgpuitseto move to a different pocket in each of said pocket
groupings;
(c) an input/output shuttle plate, comprising: (i) a block having 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; two or more alignment hole
groupings wherein each alignment hole grouping consists of a pattern of holes having the
same offsets from each other as the corresponding pockets within said pattern of pockets; and
a plurality of attachment holes; and (ii) a base plate comprising two or more alignment pins
and a plurality of attachment means groupings wherein each attachment means grouping
consists of a pattern of attachment means having offsets from each other with the same
distances as the offsets between corresponding pockets in said pattern of pockets but in the
opposite directions from said pockets; 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; and said attachment
holes are aigned with the attachment means in each attachment means grouping
corresponding to said pockets; and
(d) a test arm assembly for a pick and place handler, comprising: (i) a set of
interchangeable vacuum leads having different sizes, each vacuum lead of said set of
interchangeable vacuum leads having a hollow upper cylindrical portion, a hollow lower
cylindrical portion, and a flange therebetween; and (ii) a set of interchangeable nest pieces

10



groupings; (c) an input/output shuttle plate, comprising: (i) a block having 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; two or more alignment hole groupings wherein
each alignment hole grouping consists of a pattern of holes having the same offsets from each other
as the costerPAasliIcReCckalmY i B RigtPattarmAbRO dsRishadpiadelusalitices altashepohtialps; and
(i) a base plate comprising two or more alignment pins and a plurality of attachment means groupings
wherein SSOCRAHRIAVIRR IS NMBing consists of a pattern of attachment means having offsets
from each other with the same distances as the offsets between corresponding pockets in said pattern
of pockets but in the opposite directions from said pockets; 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; and said attachment holes
are aligned with the attachment means in each attachment means grouping corresponding to said
pockets; and (d) a test arm assembly for a pick and place handler, comprising: (i) a set of
interchangeable vacuum leads having different sizes; each vacuum lead of said set of

interchangeable vacuum leads having a hollow upper cylindrical portion, a hollow lower cylindrical
portion, and a flange therebetween; and (ii) a set of interchangeable nest pieces 10 each nest piece
having a contact area where said nest piece contacts a corresponding semiconductor device for
testing. 11
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