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 and placéVHanbtet4 GkeAWid Y NYER QN Add P UnPeEhADIB R BIANRIERNoVing
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 gd-eueRSIfaent: skesRTfoommon package can require different
vacuum leads. The importance of overcoming the various deficiencies noted above is evidenced by the

extensive technological developradirected to the subject, as documented by the relevant patent and
technical literature. The closest and a&garenﬂg more relevant technical gevelo entsép the patent
I

literature can be gleahed B eeh ST g BTE FSIISWHHG TalsAtal 35 & Le! REMS Y GEe FYffGg et al.)
describes a picé mnc pladeuahdier e oPP atdMoyids, DG6; e (B owidkt ald) Bhawamaltrdmadeconditioning

unit that can Qﬂﬂ%‘?{?&rﬁ‘&@ﬂ .'Hf?f@rem_(g%&ﬁ eglﬁ?(ﬁor{’%ﬁ%%né}i MARY OF THE INVENTION lt 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 gconanicaimstaethaptogdawice for converting a pick and place handler to accommodate

various semiconductor packages and/or sizes. It is yet another object of the present inventjon to provide
a method for conveFt'iﬁl@aé‘dﬁ?%?%%ﬁnﬂ?%réeaﬁaméﬁgsg & ?)%ﬁ’a?éo%trit(?ﬁléngg’rﬁc%)ﬁé’ & Péckages
and/or sizes withingegtundiedndorve Ksiviaeanid rses-aspetithly. dhd @ acdomiplish flhedaboyecolbyacttdas, the present

:cg‘r"zngi‘?fggr?lkﬁgl?ﬁpaanégﬁﬂ%ﬁﬁ‘cqor“%wgé%ﬁﬁ‘ HODIG SRR SR 1 RONKR AP G, 2NdiRlgee handler

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 al.) 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
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.



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 with a different size vacuum lead. 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 holelgrasaoinpksiT e lbheke phacstivas ttho Diesporénsfigirnanepies. Packageatsipackage

conversion is.aruRY&SH By hRA%NE whighalignmantpolepieash aligemaribprIgOro\RiRgs set on the
alignment pins, thereby selecting the pocket in each pocket grouping corresponding to the alignment hole

used. A soak’ PRI IHSUBRE ISR ARISHEY B SRR FETIHhGL FhERiFdSch PolRSt gBuping has
the same patigsor clrdlifiesenbsize/phape p oakeis tachasgriodateudifilerants packagpsckage-to-

Package-to-p%ck e conversion is accomplished by pro r%mmiggdani%ffg%tl erter}1 Sgzlzes\llraecd UICJH(I)cket in each

a r
booket grouptch R sonuerior tnfy feiaie sepliing e AP IGR A w  Rrty sty
interchangealsksl ndgt pintentputkhtide phtksgaaodsd ckatpeisoenyeleisrishbpseplairestiegitaskg the
vacuum lead;and Bﬁﬁﬁ_ﬁ’@?%@ M&Qe@ | (ﬁﬁ% ¢ §K§a Y@G%%&?@%&HQ&R%&&%&&H%P@E@'B_Eé@vention

provides considerable improvement over the prior art. Setup time is reduced because the input arm
assembly an81#stain 4 EniBNecAHBEEYnDETe d By K RFRagRIEKESE iFRBYERTERBREL I lead and
the interchangeablegnesicpigicenas ekl &6l cattsidiaaneint harging phe; entvecinpitdithnassembly and the
entire test arm. Set-up time is also reduced by the soak plate and input/outpyt shuttle plate which can
sommoda S B e e B e R e S R eence
cost is reducsddedasssd pépanaterinpladaraviagsenbligftest anzrusapbliek;rsoakephapesketnd

input/output shytie, plateslo Nakneaekie be ArRvidedandmriniaingd for.Lach RaskedRibat,the pick and

place handler is to be used with. The present invention achieves these benefits in the context of known
process tecH6IgyS HOWRRRSr (kAR tHBISFE iR o ised DY Bser B AR Y eY 6F thd Bresent
invention maydsrdeapgadbynrefarngecdiethertaiarcportioneaf the spaeiieatias girdvattachach drawings. 2
BRIEF DESCRIP IONa?]lg THE DRA SIal\rllngS Th featubres and.advant%gt%s of a semiconductor device

according to %ﬁté““ﬂ% hanecaple vacuum lea mterchangeable 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 time is also
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.



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;
FIG. 2 illustrates a soak buffer aceBINPESERIMFIONRE AIAE BDRIN¥IAKES 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 accofdind\ise deAtiGiiagat ob 4Rt ur b e Hatrer sRIEHIIHY RS tRETAVYention; FIG.

7 illustrates afviepisoupUtsheite: RiaiepGCEFAiBg tortheinvantianch 15 sdnllestiaies adveckifor holding
semiconductor dec\{lces fgrl ré:) and after handllr&g Pé an 'rréchit arm of a&(l)%lé ?Eqd ptlgéizl Olﬂandler, that

mounts on th& SAU IIléep 4S SR i tFIII@[.emit,lorélcccl)r ﬁ\én othie ?ﬁ%’e‘ﬁl}flgﬁ; and F1G. illlstrates a test arm

assembly a_cd@sdliilgicvo_ thbefnventiqiun_cDElTﬁdtlEﬂbeDE‘S@Rdmi@ Nr@EnEHE IW&i\lﬂd@Nfaihecpresent _
invention will he descrifed, i gt VIR SBICEE RS e ACCRTIBROY G ABNI NP i RE:A[eSent invention

provides a method and device for converting a pick and place handler for a semiconductor device with a
different packBlje AHHFIFEEP SN PRBY ST RISATHIBY BYMhB IR fitors--FIGS. 1-4 An input arm (1) known by

the inventors todhavega p4ebIeEadR Siewadffdie: &b thbgribipwt arm comprises a vacuum lead (2) which is
placed proxi semiconductor device to Qﬁ??%t ansported. The vacuum pressure from the vacuum lead
a8 A Bk

lifts the devic ?Sérrﬁ‘}:?st?'gﬁlé%uér?gtﬁﬁlé {fét eacﬁ%%]i?g}? (8¢ fi6H, Ereupon the vacuum pressure
is shut off andIfhet déwitetés retobsadapladdlg Thddmpiot arm is typically attached to a base handler by

clips (3). Diff%‘i%ﬂ%ﬁﬁ‘&éi?ﬂ&?aﬂﬁ%ﬂt%?n?@i% '%iﬁ@xr@l%@m&“ﬁ%ﬂ%f?mkage (QFP), chip scale

package (CSP), and plastic lead chip carrier (PLCC), and different package sizes can require different
vacuum leadS16 iBkjstiresy dircakh BHEIRaserpaakadee C¥wNdRsion to a different 3 vacuum lead requires

changing the PmuvalmuMédmaiﬂfﬁg@@me,fﬁdeé ﬁé%l@ﬁgﬁﬁmeﬂm{gze is expensive, and the

conversion tirTI}IeG(.:%rhmgtl;gtaeg% lc))l\é)%ia#l)rn}]l%ﬂhjrfl%csteur{llﬂ: nC u%ltgr 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

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 a different 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



time. Another problem with converting a pick and place handler to a different package/size
semiconductor device is that holding fixtures (e.g. soak buffers and 1/O shuttle plates, shown in FIGS. 2
and 3 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
manufacturingpeyieie katereyerasndiieipg dhtempwitheonVieraingapickidfseeplaoeuh andléerteaghdifferent

package/ Siz%%&%t%&%@& iSdhat aewieRiAn-as SRmal. @%ﬁh%&@aﬁlﬁng ,C'%lgequired. The
test arm assembly typically comprises a contact area, which contacts the electrical leads of a device to

be tested. M3ifaining test arms for each package/size is expensive. The conversion process adversely
effects manufacturingneytelegiobéent heétipoblerinyithpibie pxkign:ad konNearsionikitsdor pick gadelace

handlers is thal ey, reguiie, a1 ©peneive coliection of asssmbly. arm, fixirgs Andiest ams, Also, set-up
times for converting the replacemen mpult §rm,lf|xtgu e§, ana test arm aaversely e[% ec'? manul}acturlng
cycle time. PrefEied Rrabddimsneaiviie) InvshtionchEngd. 6-9Refaridecolicl @8, thekefaeed

embodiment gbHhe PEESEH; FMERIRA NSNS Y- IQVIAING ANINPNRNThasseRBlY ikl B)vdiinput arm

assembly comprises a pressure fitting (110), an input arm body (120), input arm clips (130), and a
vacuum leadRiP40 SINsEtel fiSFRISdeat BEHIBERYGERSe vacuum leads having different sizes. The
correct size vacuumyeadn (i) pestioa seitticonsidetiap devine tahe piaked-aattplacaddigdnserted in a

through hole (150) in.the input arm bogdy.(120). The vacuum lead (140) is retained.by g set screw on the
pressure Tt (LB o e (10 e A e A B i it Tower hollow
cylindrical portipnredith ‘Bhftategieaiie retsenbe fypihd uppepoyindricaitpt rioa. isvinsertedtinte thhe through

hole (150) in the(npvtalme BPdydela)J e lewar CMQ&@E%@%L‘Pr&ﬂﬁﬂ‘t%l’%qclpr&&&ifﬁ?é?si% 3

semiconductor device, such that vacuum pressure drawn through the vacuum lead lifts and holds the
semiconduct§¥REEVI¥E. ANESRINFESSR A esih 4 eSS raEctBVEItHEN S pYF Eifndrical portion of the
vacuum lead (140) tohererdislens wspemsiphdioatheotnRii aditdfassernily pheaniarvacwamiead contacts a

semiconductor device, the spring.is compresse : .
require an expenste c% 1ect10n gtr assemq)ly 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) 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



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 multiptenyelouWhéagbe yaghen teah sorikitia impucardistonfyiehehpresaatsrrpantiongsrovides

suspension, dredR R SBHAY RIBNSRINGHamags i sepiconductor devices when the vacuum lead
contacts those semiconductor devices. Referring to FIG, 6, the soak buffer (200) of the present invention

has an array of pocketYROHRAGS QoIS PIGHRACY E49T GHOMSIRg EuMpHERS hReSamE T stierA of pockets
of different shisfeesantionsizesitoadcomriacgiecdiide temifSanticonduator ervitemothpackages. During
package-to-package conyersion, t ase-handler of a pick and place handler can be programmed to
e macke R e, P R B e R o the
previous pockatuiethehsoghkat thowpitrg tophe desirbypbeketmt therpdokdt broupinghSipresconly one soak

buffer is requifchbe HESRRLIRERTARIMINRIGSHE ReEURITMeRGALGHIQ Shangeseakhuffers for

different semiconductor packages and eliminates the cost associated with maintaining multiple soak

buffers. RefePfit§to ISR PIANGEO UEBERIHST shilltfle (BlatBorf THEBre BENEMEN BN M SYises a base
plate (310) thahtashbefastenactonindhethasehamdlesLaf adgpakiantdptaceriandiatorateexample, the

base plate ¢ e faste using a fasteni ns.(360 in FIG. 8). .The base plate comprises 2 or more
agnment P BB0E o et CTHE G20 e Reat e e R G BB rant means
groupings (380)ungh @4 threhekeh votdsgionpaachimyiseblbek{BRPMEFIR otk theobdséepiate (310).

Referring (0 K}GydR, B HIOGK(A30) EAMRIISRS A RRLIRS G ROR! GrUPIRGS 3Rk, FaciRRgket drouping
n

comprises pockets of different shapes and/or sizes to accommodate different semiconductor devices or

packages. FOREsETHP @50 ERBYG iy corifl Teaipist a miskpirkerlisa hrndlss csid Yocket (342)

and a third peekahiade), taspshrevpadkadelGn®. tHowevespdhshguiddrerundeisiaachiiial eachrpecket

grouping could comp isg a [:eaftr%r (t)l{ lesser numq(er oftgockef(?. The secon&)éogcket in eEchrgrouping of
e

pockets is offSBPOm fheiStﬁrs poé’l} %S’/r(a’??rlést%??sg% Raving’a fir st AHetAR L Bn ea‘fr%% 10h-THe third

pocket of eache grokigigy afipgclatscisdifont frork bhEdirstipgoket, e psecundveffset havingte second
distance 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 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 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 pockets is offset from the
first pocket 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.



and direction. 5 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 thHehoftkuis GPthéupdek eesnwititin sl pofokesnigeat pig YRU0N FdP eamipee, the offset of
a second aligamgphihelsr(@ed)itgaifictalignmeniniielof3ntinaridiade @ifitsidiferenes,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) P8t HE Cofts g e imbalighRedri R SR SEET RS Y hrlt SRS AT $0R (38F) would be
equal to the nifseéaffepthitelpiackeh (@R} taradipia paaket TB4 bjfsERerblbelk](ga0yis Halstewrnito the base

plate (310 in FIG. 7) by fastening mean 60) in the block (330 ch as unthreaded holes, through
which screws %Cas;gl)ﬁrﬁ%‘eﬁého%l%ggaga fn 3%naégoﬂ get&ée%%é%%ﬁggﬁ i (é%?cltlsa fé%rrlrm%ar? r%(é%ﬁ% grouping
(380 in FIG. Byanpire(btbe B@t@éaﬁn@thhea@ié@ hbk@(@@l?@@%@?lﬁ(ﬂﬁé)ﬁﬁgﬁwﬁﬁémm groupings
(380) in FIGh4argqffsahly distanses aauatiedharisrts aftdheRakaisd ¥l ridd Aisd iR dnidG. 8) but in

the opposite directions, such that when the first alignment holes (351 in FIG.ﬂ%are _inserted over the
alignment pirf&{32HICHHR Falte A IHREARE T SB) ThRAK BIOIE M AiHEY RISt (4 XirStiiehdBa holes (381)
in the base platestDaringial pligkagat thopadsageoconvarsivnnifie peisiiss phihedheck(2BA) tejative to the

base plate (BJngeitso?g?tﬁggi% thﬁl:)trg%%}h[g dﬁ%i{ed #oc (e.g. first pockets, second, pockets, etc) to the

programmed(focatlon or picking or Slacmaot &'samitonductor devices. The position of the block is

changed by removirightheldelsteidihginte st drisettinbatiaeplatig ridi@nis Héle @ ffonfatienalimerant hole
groupings CcofEgspONdiadR e Aesired PASkels LR theialionment RiRRdAtashing e fastening

means to the corresgponding alignment means (threaded holes) from the alignment means groupings.
The present M6 Ate IESE Rethizpdrdd et ausehatigagenidnsarkapuriBn i Litntédn Bdtachieved by
repositioning tfeebalasiktirstaachafaruipyiag 381d 38stakmng e plasemenhshititis phates BlEw,igosts are

reduced singe,one shutle plate according [0 the presentuention ey be e fof gl packages.
instead of a différérit shutfie B/Iafe%r each package.

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



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 6 vacuum lead by a set screw on the test arm cap.
The test arm setynisleataehadeb iek amdhpltgse diandier Dietiest am kelipsif40eyhadtespigkniitest piece

(440) selecteg fromHaes6} efstest ey RN PiRGEs iRatieahrdiq4he vastumHsadRyvagun pressure.
The test arm nest piece (440) has a contact area (430) which is brought into contact with a

semiconductBFHEVIE@ TS IISFISNSE R IRT (ESHHE drndrlit Waieb REESHET dbGilss! IBABSERISdiment of
the present iaMentian a $pFNGS (450} Anevwiowidestarginsk shemaciwim le ach(é djustaichepiavitde
suspension {9 prevent.damaqe, 0.2 semiponducior devise ihep, e canfag areads proyalt,jnto contact
with the semiconductor device. The esl% arm of the present Invention can Pe converted o a different
package by dhagriing topaielifferertd vasuprevakd amduaddifferevicnest loielcé4 hisweidhcersdeup time

compared to {he Bl Wi RRMITES (PMQARG ANR 15 Ske AV AR [RINeYIRe: 3Rd, inskalinga different

test arm. Inventory cost is reduced because the present invention only requires multiple vacuum leads
and nest piedBY retR@F A AR s shSIorIeo, The [rbsemt VBRISH oY St 8ni¥ion, due to
the spring, prexretisg tdadiage:10 seRICOBJURiapde icesivbentha nastipiecacanligRisinoss

semiconductor devi;%gs. While thef\ invention has é)deen lparti.cularlxvﬁhgwn and described Wit{g reference to
1€CC. 1S regquces Scl- ame, compar to,the 101, art 1 cqulirec§ remov one St
the preferred’embo iments thereof, Wil Be o erstoocPE)y those 'Skilfed in the ‘art that Various changes

in form and detailsnchaytbevinadedyittellindephffimenfront ahe. dpiknand ssopaoaiuted besmntidre. For
example, in the i ShHitle,RIBESy 1RGAUINMGHIIMERNSITRMRINGS GeYIdibe s Iaatetan thedprek and

fastening means could be locatéd in the base plate. Also, in the 1/O shuttle plate, alignment holes could
be in the basEPlatBSantt fighm 8P diesaIPHEIRESte FURIPEBIolE O\ GaRifEandng . An
input/output shkitie phaken RoRRUGING: (@} sevlacthbavingiaplsialitys ohpesket gratipidgadhesein, whereby
g?fgg tg‘;fc')‘rit groUpIng s O & R AL O OSSO Fiterant Hzes aadion Shpnes. naying specific

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 the I/O

shuttle plate, alignment holes could be in the base plate, and alignment pins could be located

in the block.



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 PAaeinchfimgdéiment 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, theiapitespandinglpetke! ioreadhingocket grouping is correctly located for the
pick and place handley, an said Atfachment holes are aligned wilh, e aliachment means,jn each
attachment e?ans grouping coigregponéil%g to said ‘pocke “fhe Inpu gutpu Bhutt pIaQe 9f claim 1
wherein saiddvasstplefie hatetwol afigkrtseritdsifescandizaidndiockiassthnyialignaedin pidetyfoupings. 3. The
input/output shittlguplate.ef Glaie:d whersinsait a%‘éﬁlﬂé%%ﬁ@%ﬂ%a&f%@iﬁﬂéﬁ%%%@ﬁﬁh{?aded holes,
y S

whereby said block is fastened to said base plate crews which are placed through an attachment
hole from eaéAsttAchniePriisEIeP G RARsiMg Ak i reag e ists Hamreadeetifo s it ¥E R ihment
means grouppagkets Aitkist Aldpassarobhodeets; pickaginaplacer handieencangyising: (a) a test arm body
having a cap thereon, a through hole opposite said cap, and test arm .clips for.attaching, said test arm
acsembly 1o 1 Al ACS RTENAR (0 0Lt AUSPEPel g, At I6a e HAGITG:Bforent
sizes; each vacaumngianings vwaick wetaoh intterbmangeable sraspineclends kavipgtarnofletacippat cylindrical
portion, a holjgw, lowe eylipicakRartionnapdea fanoehershetesn.and @ a,seLef iptgichangeable

nest pieces each nest piece having a contact area where said nest piece contacts a corresponding
semiconductSP'EEPRIR RARE; WHakbiRd s prackete e Sh ShfanRyeits ERsiddtietbrsgdvice to be

tested is selegsertfsohsaish seheh apatpieaesliganaaiir laadawish dhe desireshsivtcforospideselected nest
piece is selecteﬁtfrgm said s t?‘f 8 intterchant%eable vacu&:)m Iea(Ls,t said s%lectei(d vacuum lead is inserted
into said throlﬁg 1Hole'of $4ia tes'arm b%ﬁ% and Fétaine H)l/gsgcl)& ceaﬁflaer?a SEIT Seiettel edt piece is
attached to sabdevéjcdmdéédrbymclgulnrdpﬂegsuhaadler; and said attachment holes are aligned with

the attachment means in each attachment means grouping corresponding to said pockets.

2. The input/output shuttle plate of claim 1 wherein said base plate has two

alignment pins and said block has two alignment hole groupings.

3. The input/output shuttle plate of claim 1 wherein said attachment means
groupings consist of threaded holes, whereby said block is fastened to said base plate by
screws which are placed through an attachment hole from each attachment hole grouping and

threaded into a threaded hole from each attachment means grouping.

4. A test arm assembly for a pick and place handler, comprising:
(a) a test arm body having a cap thereon, a through hole opposite said cap, and test arm
clips for 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 a flange 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
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5. The test arm assembly of claim 4 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 forcelprelinzesdmisenducienddeivices ¢deetiicsd i, Ipaditstorsprirskiadestodphckab ddombersion of a

pick and placghand|gfm e8HPLIRING{RIPHYIMRHI AP AS SR BLY-[Rf Prkich RRM iPlaeg NandIghicomprising a
set of interchangeable vacuum leads having different sizes; each vacuum lead of said set of
interchangeale VAt 5P X HAWSS Y Frollow upper cylindrical portion, a hollow lower cylindrical

portion, and a flange §herelql%t¥vS¢t%Q' V\Ellgls%l;%!?l’l] a %/gl%g#érgtvlvo %(rjevr\{:t%%iﬁle de3|rqgaglgu%}feorrcg semiconductor

device to be picked and place§ IS chosen from sal Inte anvgagélb e vacuum lea gr;lifﬁ a soak
buffer for a pickaarmigskwe shanglaredmprsippeanyandycef potketrgroupingstidihesinvdaatbpocket
grouping compigesthe.same1PaIRMQrecketsof differanbshares Wg&ﬁ%%ﬁ%mmpdate

different semiconductor packages; whereby package-to package conversion can be achieved by
programming 8y oftsiét b RRESPreReLhd Mgl Ying tHSREASSE tHSTHIER atlFpIsiie RethdiiéFo move to a
different pockehinceach ehsiainh@eeketdgreupings; (plian Rpubaptputshuitie tpateyreonaprising: (i) a block

having a plurality of E)ockeg1 grougings trherein, whereby each pocket grouping consists of a pattern of
. 1cQnductor de € 1S readuce . P .
pockets of different sizes andror s]hapes having specific offsets from each other; two or more alignment

hole groupings whergin egclpligimentfiele, GIRAaINI GANSISISIOLR RRID Gl dyingcihe same
|

offsets from each other as the corresponding pockets within said pattern of pockets; and a plurality of
attachment htEY3HE (i) a base plate comprising two or more alignment pins and a plurality of

attachment mgans grougingsmiersimpachrattachnenbileansgrawing, consisismel a paitesn of

attachment mean havintlg offsets frcl)m eaﬁ:h .oth%r ¥vith the same 1(1jistances las dthef offsdets between
. 1nterc’?ﬁn eab c V UUIR ead av1l? g rent, ,S1zes; eac vacuum. lead . of said. set o .
corresponding pockets’in said patiern of pockets but in the "Opposite directions from said pockets;

whereby, wheneacparticairr edigimmdntdrolavmgachadovd upper cylindrical portion, a hollow lower
cylindrical portion, and a flange therebetween; wherein a vacuum lead with the desired size
for a semiconductor device to be picked and placed is chosen from said set of interchangeable
vacuum leads;
(b) 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 accommodate different semiconductor packages; whereby package-to package
conversion can be achieved 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;
© 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
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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 sizes2idadlsnvaouiholdeaoupingai Séedoniterahahgmadienias e dagsRohdvinigoaisoiow upper

cylindrical pogtignpa-hQllauwniawes Qiindricakpeiin and & fangelbereRRIWaRN ANgdbnensst Of
interchangeable nest pieces each nest piece having a contact area where said nest piece contacts a

correspondin®P'§eniCotgetsr deic for tEShn™y. Rk HhHBcaLySBM toP s picieiME Bface handler
for a pluralitycofrepoinidandosior paskagesdcomprising: an input/output shuttle plate comprising: a block

having a plurality of pocket groupin rovided therein, and a plurality of grouped first alignment means,
cach of e Iy o b ckel SRt ot oo T it e 1. ety o
grouped firstialigohaagraiearssutive abk hivang phbferiiny offisst cattachenant medres; sidl sebade plate

having a plurglity g romRed RE6ANE Al GNVER! MEANRy @RCE:Qfy iha-RIMr 3R IroRed secend alignment

means engageable with each of the plurality of grouped first alignment means to grovide_a pocket in the
plurality of pdekegralipRiie e SAb AR AR HiEThiRR el HREST HARENRIN S laRE hifteFhas a
plurality of secenRdnattaphorehtiviigaascangageablenvith thil fissttapiachraanidneansiessaaliing the block

to the base plate with t e(PockeII correctly located for the pick and place handler. 8. The system as
miconductor deyice, 1pr

claimed in claim 7 wherein: the block has a plurality of first attachment means, each of the plurality of first
attachment means having/apkdadarirnersetafionghil witdpbachaidibefqplurdiigliof die plurality of pocket

groupings; angd the hase,PIAIGNRS &Rk of second attachment means, each of the plurality of

an input/output shuttle plate comprising:

a block having a plurality of pocket groupings provided therein and a plurality
of grouped first alignment means, each of the plurality of pocket
groupings having a predetermined relationship with each of the plurality
of grouped first alignment means, the block has a plurality of first
attachment means; and

a base plate having a plurality of grouped second alignment means, each of
the plurality of grouped second alignment means engageable with each
of the plurality of grouped first alignment means to provide a pocket in
the plurality of pocket groupings correctly located for the pick and place
handler, the base plate has a plurality of second attachment means
engageable with the first attachment means for securing the block to the
base plate with the pocket correctly located for the pick and place
handler.

8. The system as claimed in claim 7 wherein:

the block has a plurality of first attachment means, each of the plurality of first
attachment means having a predetermined relationship with each of the
plurality of the plurality of pocket groupings; and

the base plate has a plurality of second attachment means, each of the plurality of

second attachment means engageable with one of the plurality of first
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second attachment means engageable with one of the plurality of first 10 attachment means for securing
the block to the base plate with the pocket correctly located for the pick and place handler. 9. The system
as claimed in claim 7 further comprising: a plurality of interchangeable vacuum leads, each of the plurality
of interchangeable vacuum leads having a hollow lower cylindrical portion sized for picking up one of the
plurality of semiconductoratackageis msaeh iof tirsysingathy biodemidondeattarpackidlyebehpedhes a different

shape or size. 10. The syigfe-as g@&fg@@omggjm(%ﬂ/giﬂg@gq)gﬁ@g[urality of interchangeable vacuum
leads has a hollow upper cylindrical portion and a flange between the hollow lower cylindrical portion and

the hollow upper cylindricahpastiam the lhplanigpen eylindecalnpoiion having the same size and shape

for all of the pIuraIit% o{ int@rchfaﬂlggrcgle vacuum Ieaqs. 1. The ¥ﬁ%el% a§tclai{gi1ed in clair%lz further

.. . gura O a € vacu cads, ﬁaCh [0) urality o erchangea ey
comprising: an input arm body having a“pressure fitting, a’throug oppoasite the pressure fitting, and

clips for attaching the inputaawblsdgstbaaibasehohinfdpapickliaddcyl actibanist fa2piThasystem as
claimed in claim 7 further gompyisiagd, faRak butighigmihe BickRRekAaceRapdigh CARRHSIRE an array of

pocket groupings, each pocket grouping comprises the same pattern of pockets of different shapes or
sizes for the plurality of seTRIEPRIUESF PRskrag vinch BEesent sharaity Bfsemiconductor packages having
a different shape or sjze, the different shape or. size .accommodated ramming an offset into the
pick and place handlieér' toti?:haeuSi:}ést e %S.ca%?r‘?a p gccefelrgn%lve%%elrlﬁé\glg bc%%l g%lgé)?gn teﬁoéﬂé%a}frgm?%ach of the
array of pocketoyroupindshds3: Tt wyspeen adisthisabpoitioiaiml 2 flmlge beorapridingolwiektvenm assembly
for a pick and plags hrpdiatcamPHRiNgiRfeshAM: PadibavinaaHaghing mBeans,for tiaghing the test
arm assembly to the pick and place handler; a set of interchangeable vacuum leads connectable to the
test body, eaEWItﬁgwmg the same size and shape for all of the plurality of interchangeable vacuum

leads.

11. The system as claimed in claim 7 further comprising:
an input arm body having a pressure fitting, a through hole opposite the pressure
fitting, and clips for attaching the input arm body to a base unit for a pick and

place handler.

12.  The system as claimed in claim 7 further comprising:

a soak buffer for the pick and place handler, comprising an array of pocket groupings,
each pocket grouping comprises the same pattern of pockets of different
shapes or sizes for the plurality of semiconductor packages, each of the
plurality of semiconductor packages having a different shape or size, the
different shape or size accommodated by programming an offset into the pick
and place handler to cause the pick and place handler to move to a different

pocket in each of the array of pocket groupings.

13.  The system as claimed in claim 7 further comprising:
a test arm assembly for a pick and place handler comprising:
a test arm body having attaching means for attaching the test arm assembly to
the pick and place handler;
a set of interchangeable vacuum leads connectable to the test body, each of the
interchangeable vacuum leads for one of the plurality of semiconductor

packages having a different shape or size; and
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interchangeable vacuum leads for one of the plurality of semiconductor packages having a different
shape or size; and 11 a set of interchangeable nest pieces each nest piece having a contact area where
the nest piece contacts one of the plurality of semiconductor packages having a different shape or size
for testing. 14. The system as claimed in claim 13 wherein a nest piece for one of the plurality of
semiconductor packages hagingf ariifferanesblapeetr Btet¢4sd tesepi¢sesblemed fromiaticarset of nest

pieces, a vacuum lead with the dﬁ%f@%%i%sfpbi% %@lﬁ&é%doﬂg%fpﬂﬁé?%ﬂﬁaﬁﬁlﬁ6¥eé$n§{96ﬂdm§o§3t of
interchangeable vacuum leads, the selected vacuum lead is connected to the test arm body, and the

selected nest piece is attached 58855 8avIRE R AU Va0 PpHEedOres Y The system as claimed in
claim 7 further comprising..a kit comprising: the input/output shuttle plate; a soak huffer haying a pattern
of pockets for accomboa o e b rHTer Bkt b s B e e Bt e Stor
semiconductof spadkergesthapinlagedifferagtastisisecor dizes or plaeaiitheofeitdrshalgeddikomabaum leads,

each of the plurality.of JRIRIChanaRARIRAMPFHHTHICRIRLPANERIRRIE (AR MR BlER.ak thepigk and place

handler and sized for picking up one of the plurality of semiconductor packages, each of the plurality of
semiconductdiPPaRk At MAGTRirRSaRL dAt UHR IS Gr Sbesclintrd wstmidtadan snareasid ebepieces each

nest piece havingri bodyashidieasebed tbe piestipigericoniacis wosuaf ihel pluvatityafpsericonductor
packages having a different shape or size for testing. 12
15. The system as claimed in claim 7 further comprising:

a kit comprising:

the input/output shuttle plate;

a soak buffer having a pattern of pockets for accommodating the plurality of
semiconductor packages, each of the plurality of semiconductor
packages having a different shape or size;

a plurality of interchangeable vacuum leads, each of the plurality of
interchangeable vacuum leads connectable to an input arm of the pick
and place handler and sized for picking up one of the plurality of
semiconductor packages, each of the plurality of semiconductor

packages having a different shape or size; and

a set of interchangeable nest pieces each nest piece having a contact area where the
nest piece contacts one of the plurality of semiconductor packages having a different shape or

size for testing.
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