., €3e?9?dD: (6" THQ Ml ti-Package Conversion Kit for a Pick and Pl ace
Handl er Background of Invention 1) Field of the Invention This invention

rel ates gen face nount assenbly of sem conduct i d
nore parti Cnﬂl@ﬂ“‘m‘m\@“@m thod and device for converting a aﬂmmﬂmmmm"’Me
handl er for WL evices having different packages and/or diff&rent
sizes. 2) Descr f'PtPOn of the Prior Art Pick and place handl ers aré widely
used in surface nount technol ogy for physically nmoving sem conductor
devices during assenbly and test. A vacuumlead is typically used to pick
up a semni conductor device and hold it during transport to a new |ocation
(e.g. acircuit board or a holding fixture). However, different packages

and even different VpilESPacRhgECHNWRON Kaclon @ Picleand Plyué Handief f er ent vacuum
| eads. The inportance of overcom ng the various deficiencies noted above is

evi denced by the extensive technol ogi cal devel opment directed to the
subj ect, as docunented by the relevant patent and technical literature. The

cl osest and apparently nore rel E@% e devel opnents in the patent
literature can be gl eaned by cgﬁ¥| eppggﬁgﬂ§h§§+lomjng pat ents. P

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



,US. 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 nethod and device for
converting a pick and place handler to accommobdate vari ous sem conduct or
packages and/or sizes. It is another object of the present invention to
provi de an econom cal nethod and device for converting a pick and pl ace
handl er to acconmpdat e vari ous sem conduct or packages and/or sizes. It is
yet anot her object of the present invention to provide a nethod for
converting a pick and place handl er to accommobdate vari ous sem conductor
packages anfihRhl dlvaepmihts th the duerditGanyesaaielaned Biedonsidetingthe  To
acconplish the above objectives, the present invention provides a nethod
and converggy I ich can be used to convert a pick and place handl er
for a difﬁé@ﬁﬁ?gggﬁﬁgonductor package economcally, and with m ni num
conversion and set-up tinme. An input armassenbly is provided with
i nt erchangeabl e vacuum | eads such that package-to-package conversion only
requires replacing e vacuumlead with a different,size vacuum | ead. An
i nput / out put  sAUPtH EB4P0% W‘@%P&?ﬁgbbGES%%agl chgh%ng%k and base pl ate.
The bl ock has a plurality of pocket groupings and a two or nore alignment
hol e groupi ngs. The base plate has two or nore alignnent pins.
Package-t o- package conversion is achi eved by changi ng which alignnment hole
in each al i gnm3h8. HB6eO49r(Giopienet al.3 skasts adhewé%di%%ﬂmtﬁﬁ%?ni’%er eby
sel ecting the pocket in each pocket grouping corresponding to the alignnent
hol e used.indvrparated pltat icksang ptace tedldiavi ng an array of pocket groupings,
wherei n each pocket grouping has the sane pattern of different sizel/shape
pockets to accommodate different packages. Package-to-package conversion is
acconpl i shed by programming an offset to the desired pocket in each pocket
groupi ng. An test arm assenbl yshnmaiPui Sednvéitdoni Nt er changeabl e vacuum
| eads and i nterchangeabl e nest pieces such that package-to-package
conversion only requires replacing the vacuuml|ead and nest piece with a
different size vacuum | ead and nest piece. The present invention provides

consi der abl e 1 ipt OMSEIY o OHE b HE I RLARS BEovidR HARb R dsvideqgiced because

the input arm armassenbly can be converted by changi ng
the inter Cpo%ggr%%g la%ic\ﬁ%% %{Rccla ﬁa%l%le%rt]g agcgr%rr{oiagt% rv%r?c?u%%%%?clogdlpc?értpackages

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.



.piece as required, instead of changing the entire input arm assenbly and
the entire test arm Set-up tine is also reduced by the soak plate and

i nput/out put shuttle plate which can accommopdat e different packages,
elimnating the need to replace them Tool inventory and mai nt enance cost

i s reduced because separate input arm assenblies, test arm assenblies, soak
pl ates, and input/output shuttle plates do not need to be provided and

mai nt ai ned for each package that the pick and place handler is to be used
wi th. The present invention achieves these benefits in the context of known
process technol ogy. However, a further understanding of the nature and
advant ages of the present invention may be realized by reference to the

latter portiongoQfcdniftish Hﬁﬁbﬁ)b@&?é&ﬂe@'ﬁf’: prbdeACinOEhtidh P VIS a ith&f and
Description of the Drawi ngs The features and advantages of a sem conductor

devi ce acegidlng, ﬁiﬁwgﬂﬂ chb G@ﬁ%ﬁ tb %gltt L Yok plddk hiefierdst Airredf @ process

of fabricating suc sem conduct or device 1 n"accordance wth the present
i nvention

taken i n SHRIORREIRehebr ek AR MR s e ST BRE L Ef e once
and i n whiTHODR G St S BFOH G Y PROTER G e SBROPRIRY TER IR pri or art:
Fig. 2 iIIustrqﬁgs a soak buffer accordin9 to the prior art; .

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 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. An 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



. Fig. 3 illustrates an input/output holding fixture according to the prior

art; Fig. 4 illustrates a test armaccording to the prior art; Fig. 5
illustrates an input arm assenbly according to the invention; Fig. 6
illustrates a soak buffer according to the invention; Fig. 7 illustrates an
i nput/out put shuttle plate according to the invention; Fig. 8 illustrates a

bl ock for holding sem conductor devices prior to and after handling by an
i nput arm of a pick and place handler, that nounts on the shuttle plate

shown in Fig. 7, according to the invention; and Fig. 9 illustrates a test
arm assenbly according to the invention. Detailed Description of the
| nvention The present invention will be described in detail with

ref er ence tQe LR AF&OTRAAY bNchatgiAvkidnircTiRutREA S8R blyuraIhé aftirptesti des a
met hod ang écalgv?%g for convertlan%1 %ﬁtpl cklmangLl pl ace handl er forlrg

sem condu gﬁ—gr S%Sﬁ)' ffifie Waldd ¢ &%@)f fe @%alpﬁgtlé a4g 1@{196Lﬁf)ut%hﬁtﬁe pﬁ"t@@hi@m

I dentifie nventors - put arm( 1°) known by the

nventors Lo cggra%? o RS SBRO U ] O ned o TN, S0 compr | s a

OxXi N a sem conductor device to be

transported. The v uum ressure fromthe vacuu ifts Vi ce
( pi cks), a%‘@n%ﬁggfﬁ?lf‘?“ & cazhg redugs bF??é‘S%%eg?l}aggd %@E{’ |a8%$mbwﬁégegﬁpon t he
vacuum pressure

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.
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;



,is shut off and the device is released (place). The input armis typically
attached to a base handler by clips (3). D fferent packages, such as bal
grip array (B&GA), quad flat package (QFP), chip scale package (CSP), and
plastic lead chip carrier (PLCC), and different package sizes can require
di fferent vacuum | eads to adequately Iift and hold the package. Conversion
to a different vacuum | ead requires changing the input arm Mintaining a
different input armfor each package/size is expensive, and the conversion
time can increase overall manufacturing cycle tinme. Another problemwth
converting a pick and place handler to a different package/ si ze
sem conduct or device is that holding fixtures (e.g. soak buffers and 1/0O
shuttle plates, shown in Figs. 2 and 3 respectively) nust be changed to
accommodat e t he new package/size. Again, maintaining different fixtures for
each package/ SingEZiiﬁus%fE?Q%&ékeouffe* SRordit}eo G PHRITaitoN process adversely
ef fects manufacturing cycle tine. Yet another problemwth converting a
pi ck and place handler to a different package/size sem conductor device is
that a new test arm assenbly, as shown in Fig. 4, is required. The test arm
assenbly typically.co i ses _a cqntact..ar L.Gh: e electrical
| eads of a devi%b%%tlﬁ“ é{ef 2 {rpgt/ O%Ii‘tﬂkociﬁ“rlﬁ ﬁ’gtUIfe\gsE{)&glrn %g(pp%ﬁ) egg{%’ package/ si ze
i s expensive. The conversion process adversely effects manufacturing cycle
time. The problemw th the prior art conversion kits for pick and pl ace
handl ers is that they require an expensive collection of assenbly arm
fixtures and t&ég. 4dlnsirateaadest ampaceyiing tghe BT aonverting the repl acenment
input arm fixtures, and test arm adversely effect nmanufacturing cycle
time. Preferred Enbodi nent of the Invention - Figs. 5 - 9 Referring to Fig.
5, the preferred enbodi ment of the present invention begins by providing an
i nput arm asserfy. ) i(lusts.an Tipnt ampasserablnaessdinplothe pveniianes a pressure

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



Jfitting ( 110), an input armbody ( 120), input armclips ( 130), and a
vacuum | ead ( 140) sel ected froma set of interchangeabl e vacuum | eads
having different sizes. The correct size vacuumlead ( 140) for the

sem conductor device to be picked and placed, is inserted in a through hole
( 150) in the input armbody ( 120). The vacuumlead ( 140) is retained by
a set screw on the pressure fitting (110). Each vacuum|lead (140) has an
upper hollow cylindrical portion and a | ower hollow cylindrical portion
with a flange therebetween. The upper cylindrical portion is inserted into
the through hole ( 150) in the input armbody ( 120). The | ower cylindrical
portion is noved proximate to a sem conduct or device, such that vacuum
pressure drawn through the vacuumlead lifts and hol ds the sem conduct or
device. A conpression spring (160) is placed over the upper cylindrical

portion of the yacimliSRAHbr &) bd QesbrivediiflGetaill SBREfeRNc @ thhie | nput arm
assenbly. Wien the vacuum | ead contacts a sem conduct or device, the spring

is conpre - 01 C ek ' usviteddced. A key
advant age%ggoq?%gggkggagﬁ@é% ﬁf\}%%ﬁs(@)ﬁll S tlﬁxg ?ﬁgpﬁg{g%ugrﬁ?n can be converted
to a different .size vacuum |l.ead, b h [ qdLLterer ead from
the set of°OPHTEPEHRN 3%%? ack e gll?Fn}l réasgrggo%cgoqrdgv g%gvgtﬁg gﬁfﬁ%&ﬁd Fr‘e@g%orrpar ed
to the prior art which requires changing the entire input arm |Inventory
cost is re@d@8Zbecause the present invention only requires multiple vacuum
| eads rather than nultiple input arns. Al so, the present invention provides
suspension, due to the spring, preventing damage to

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 lthe 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



.. sem,conduct or devices when the vacuum | ead contacts those sen conduct or

devi ces. Referring to Fig. 6, the soak buffer (200) of the present

i nvention has an array of pockets groupings (210), wherein each grouping
conprises the sanme pattern of pockets of different shapes and/or sizes to
accommodat e di fferent sem conductor devices or packages. During
package-t o- package conversion, the base handler of a pick and place handl er
can be programmed to pl ace packages into the correspondi ng pockets by
progranmm ng an of fset equal to the distance fromthe previous pocket in the
pocket grouping to the desired pocket in the pocket grouping. Since only
one soak buffer is required, the present invention elimnates the set-up

time requinhQdot/Giz€ hamesndneRK dbkdd 6 it heltingifixhresRlg. sarbafeduad ¥O packages
and elimnateS the cost associated with nmaintaining nultiple soak buffers.

Referring SB&ﬂg Fites, %owtnhﬁ Flgd Wﬁﬂ%%&tl&él{/)%ué BY bR anBedlodicBorinoddietiRr esent

i nvention conp I'ses a base plate 31 hat”'can be fastened onto the base

handl f k b
A Y e

al i gnment pins r.ef er abl I e f her,.conprises a
series of © P?‘ﬁﬁ’%nég% m?afﬁgvﬁ?l%s‘i%@sé )‘/‘fl?éﬁ-)[y gfgﬁfgh égl fge urnél§g’ géle ?;rf es for
attaching a block (330 in Fig. 8 to the base plate (310). Referring to
Fig. 8 the block (330) conprises a series of pocket groupings (340). Each
pocket grouping conprises pockets of different shapes and/or sizes to
accommodat e di f¥atpeatherquoilen mdihcoayerdes/? piek apd p B%@S@E to gdiffegRbinpl e, t he
pocket grouping could conprise a first pocket (341 ), a second pocket
(342) and packdpefside panicetduc®4 8pvicais tstewawitest mass@nblmmhewn in Fighus d be
under stood that each pocket grouping could conprise a greater or |esser
nunber of pQakal The licarieaedmblp opically comprseha gomagiareg, whichoakadtsthes of f set
fromthe first pocket by a first offset having a first distance and

di rection.qddifeal 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)



,third pocket of each grouping of pockets is offset fromthe first pocket by
'‘a second of fset having a second distance and direction. The bl ock (330)
further conprises a series of alignment hole groupings (350), where the
nunber of groupings is equal to the nunmber of alignnent pins (320 in Fig.

7) in the base plate (310 in Fig. 7), and the nunber of holes in each

al i gnnment hole grouping is equal to the nunber of pockets in each pocket
groupi ng (340). The offsets of the alignnment holes within each alignment
hol e grouping (350) are equal to the offsets of the pockets w thing each
pocket grouping (340). For exanple, the offset of a second alignnent hole
(352) to a first alignnent hole (351) would have a first difference and a

first direekielabmtblet bOintdithahiidable vihihARE® RPBgldiffatndizecThomrett t he
first offset of a second pocket (342) to a first pocket (34l). Simlarly

t he of fset_. of i ' q&n% : FRNi itkcRitand bl 28BN Inseiide (351 )
woul d be eshzgélfl&lu})lmeh&ei(% #g)gt 0 mg&'ltnﬁ?&rtd polgﬁgﬁ?gébl]ge)ﬁatnopa first Spocket (341

). The bl ock (33 i,S,f-ast ened to p i j ;
fasteninglﬂﬁgﬁgu% 3Uéﬁfwﬁgeg?ggﬁﬁﬁgggﬁﬁﬁguﬁﬁé§§Gﬁﬁ?ﬁ?gg§§85ﬁ%%%%? t hr ough
whi ch screws pass and are threaded.into one of the threaded holes in each
al i gnment M&SC@%%F‘}?@W%@@??WE&IZ,& 7) in the 10 base plate. The

t hreaded holes (381, 382, 383) in the alignnent neans groupings (380) in
Fig. 7 are 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 alignmentBahbvasuidsdd (1A0)Hag an 8ppeahellow seindsigal poeiona9d adPVefnnent pi ns
(320), the fastening neans (360) in the block are lined up to the first

t hr eaded Hhwlles dyBdrcal portitie with adlapgatheteb@weem glte ypaekedjodries! pertiva ife
conversion, the position of the block (330) relative to the base plate
(310) is GhaJeeshtd thelthiongh héle (1583 i te inpocket isody€120). The &twepoylielrisa! second,
pockets, etc) to the progranmed |ocation for picking and/or placing the

sen conducipfio g Yidves prokitfatP 854 denfifordlictbP@vilepsiich itisat eangestedyrerdzamayvi ng t he
fastening neans, 1nserting the alignnents holes fromthe alignnent hole

r oupi NGS 01, Y18 DB IRTA! RO BRELIBLP BEACA. N cbp@RABNprig S, and

attachi ng astening nmeans to e correspondi ng alignnent means

(threaded es). fromthe align I ek :3d nventi on
reduces sé§8@BS%P Vet é@P%aéldgé@Fﬁﬁﬂé% Jgggggﬁggf%?gﬁeggzﬁgé&%chieved
by repositioning the hl ock instead refrievin nd i nst al

r epl acenenfUSRIEFOR It‘éﬁ‘ﬁll%ﬁ% armApSEM oﬁ‘éenzf’%vﬂa‘ag%a < P%ﬁl &8 a%ﬁllédcg ﬁ%@ﬁre pl ate
according to the present invention c%n be ysed for ngln%g]e¥$a§ka es,
i nst ead of deyicg; the spréngt is sprprepsed pndths ferge o eremipoRduslor GXeR ISPl *to Fig. o,
the test arm assenbly (400) of the present invention has a set of

i nt erchangeabl e vacuum | eads and a set of interchangeabl e nest pieces. A
vacuum |l ead (411 ) selected fromthe set of interchangeabl e vacuumleads is
inserted into aAtkby adghtage 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.



.hole (460) in a test armbody (480), and retained by a test armcap (470).
The test armcap retains the vacuum | ead by a set screw on the test arm
cap. The test armbody is attached to pick and place handler by test arm
clips (490). A test armnest piece (441 ) selected fromthe set of test arm
nest pieces is attached to the vacuum | ead by vacuum pressure. The test arm
nest piece (441 ) has a contact area (430) which is brought into contact
with a sem conductor device in order to performtesting on that

sem conduct or device. In one enbodi ment of the present invention, springs
(450) are provided around the vacuum | ead (410) which provide suspension to
prevent danmage to a sem conductor device when the contact area i s brought

into cont agdferwh b 1iBss, MOQIQBQBH&ZQGOT) @€ e GReserltliBvdnBSh hat 4R dfay ol opkets ent
i nvention can be converted to a differnet package by changing to a

di fferent tg‘é@lﬁ)ﬁ’?@é% Iﬁ%’r %Qn%@?fé%&?%%éorngg&& #Ak 8&fte patfdhSof pRkGESF Set -up time

conpar ed art renovi ng one test arm and
retreiving, installj - ' A i s reduced
because t%@%%ggggﬁﬁgfﬁyéﬁ?%§%£%%ﬁ%ﬁgga%??%gaﬁg%?#g¥gm%%é%ﬁ%§ﬁgads and nest
pi eces rather th nmultiple test arms. Al so he .prese i.nvent ion provides
suspensi oR?¢ ‘és"talgurf”rgé’aglgargieﬁ%'?a %‘?/‘éoﬁ&v?rﬁlﬁndtgﬁéﬁsg l@g&gre rEacpé‘ﬂ(d?Jnc Bi¥%devi ces

when the nest piece cont actiﬁgose sem conduct or dev(im(l:es. | e the

Wi
i nvent i on NAAYIeTRA8He PESIIBGE ACSIGFREETHI B EQTTIsRN &W*@Péyence to the
preferred enbodi nents thereof, it will be understood by those skilled in
the art t haegrymmingen offsairpusl toihe dstancgitomte previouspyckss inilggodkct hout
departing fromthe spirit and 12 scope of the invention. For exanple, in
the i/0 shmouping toltl desiredpockbt ig tirepuicketganping: Sinpiengly @esbak bffdricat ed on

t he bl ock and fastening neans could be |ocated in the base plate. Also, in
the i/ o sheddited, tht pictent aviegticre¢liminmbethe satipdirherequirddie chage spalathdferaand

al i gnnment pins could be located in the bl ock. 13 What is clained is: An

i nput  ar mgsgeeRhysehfiéonduitbLacRipds BhPSIEninABahe Cost GIBTatediwWith mbiddairdhg | Nput
arm body having a pressure fitting, a through hole opposite said pressure

fitting, tiglleisgﬁc Wer@t taching said input armbody to a base unit for a
pi ck and place handler; and

Referring to Figs. 7, the input/output (i/0) 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 push locks (360). The base
plate comprises 2 or more alignment pins (320), most preferabiy 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



.(b) .a set of interchangeabl e vacuum | eads having different sizes; each

vacuum | ead of said set of interchangeabl e vacuum | eads having a hol | ow
upper cylindrical portion, a hollow lower cylindrical portion, and a flange
t her ebet ween; wherein a vacuuml|ead with the desired size for a

sem conductor device to be picked and placed is chosen fromsaid set of

i nt erchangeabl e vacuum | eads, inserted into said through hole of said input
arm body, and retained by said pressure fitting. 2. The input arm assenbly
of claim1l wherein each vacuum | ead further conprises a conpression spring
around sai d upper cylindrical portion resting on said flange; whereby, when
said vacuumlead is inserted into said i nput arm body, said spring contacts
sai d i nputcompfisdDHist pécket 34 BNE sBROBbdKEt Sa2)hntllaahigdpodkeDBU8Y, BgstBWaRRNSI ON
such that when said vacuum | ead contacts a sem conductor device, said

Spring is g %pr}ﬁﬁ&ﬁz?r 1?5!@1)&&‘& Jﬂ%ﬁﬁ)oﬁr@hdtéach poekd gﬁﬁmrfg%qw%ﬁ{ prig@yi ce i s

reduced. A oak buf for a pick and place han conprising an array of

of Céﬁikgi BB 1o B, B0 e AR A R ol @ P 1"

' b
Zghme?_é’Qg“&?f’str 5 i ﬁtg:°\§€§%%/?gfé§%?f§% eag%{%&?%?fﬁs‘?&cﬁgn a%%'nﬁan%ﬁ&f? 0 cause
pockot g it RSS! of PRI POREE S Fom et PERTgY R0 YB7 2 bl ock

having a plurality of pocket groupings thereln wher eby each pocket

gr oupi ng é@ﬁ@gmsgc‘)@fld@%ﬁﬁ?@@%“‘(‘ifmfbockets of different sizes and/or shapes
havi ng specific offsets fromeach other; two or nore alignnment hole

groupi ngs wherein each alignnment hole grouping consists of a pattern of

hol es having the same offsets fromeach other as the correspondi ng pockets
wi t hi n saiThepddckdd30)dirthzo chapises aneriad of hligrmheant ole prompinges (Afdhtwheod the; and

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 withing
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



.(b) -a base plate conprising two or nore alignnment pins and a plurality of

attachnment neans groupi ngs wherein each attachnent neans grouping consists
of a pattern of attachment neans having of fsets fromeach other with the
sanme di stances as 15 the offsets between correspondi ng pockets in said
pattern of pockets but in the opposite directions from said pockets;

wher eby, when a particular alignnment hole in each of said alignnent hole
groupings is fitted onto said alignnment pins, the correspondi ng pocket in
each pocket grouping is correctly located for the pick and place handl er;
and said attachnment holes are aligned with the attachnment neans in each
attachnment neans groupi ng corresponding to said pockets. 5. The

i nput / out pdée slhvel Thethpéadt&holks G 382438%) éxi thielig@neht bhrass grbapirgd(@80)tino

al i gnment pins and said block has two alignnent hol e groupings. 6. The

i nput / out . 75hebileebPlRtaBcdfeq6d1 b tReb S bEIS palets (34 1,3abRMtin FRASH
groupi ngs consi st of threaded hol es, whereby said bl ock is fastened to said

base pl at 6,0 b EHRHEERoAL Syl BESHANOHS IRAmBURFATSSH 1ok &) brom each

attachnen oupi ng an Into a t e from éach

att achrrent Si%%?(? gYegrtl?eua? %ent sz(SE@)S hg% nén?i?glg%l ¥3é(0§ @ﬁ%io%ié af’quleﬁl ace

handl er, ereon, a through

hol e opp05|te s arn1cI| s for attachln d test
assenbly 4 ‘341 ‘fﬁ‘itﬁwg‘é‘iﬁ‘g‘%é@@sﬁ%ﬂmbéw g g sald test arm

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

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

11



,(b) .a set of interchangeable vacuum | eads having different sizes; each
vacuum | ead of said set of interchangeable vacuum | eads having a hol | ow
upper cylindrical portion, a hollow lower cylindrical portion, and a flange
therebetween; and (c) a set of interchangeabl e nest pieces each nest piece
having a contact area where said nest piece contacts a corresponding

sem conductor device for testing; wherein a nest piece corresponding to a
sem conductor device to be tested is selected fromsaid set of nest pieces,
a vacuum |l ead with the desired size for said selected nest piece is
selected fromsaid set of interchangeabl e vacuum | eads, said sel ected
vacuumlead is inserted into said through hole of said test arm body and

retai ned hyls@bo) ifaRest aRElbsdi @80)hklictheddta tit a@Ecdp 4@0) ached to said
vacuum | ead by vacuum pressure. 8. The test arm assenbly of claim7 wherein

each vac Uulfﬂe't&@gnﬁ B RN s R chSE Jead HHQAHRY Q5 O thBREst BiGn 80 UMK tesBbue Upper
cylindrical portion'resting on said flange; whereby, when said vacuum | ead

|s insert %%digﬂs;a?%cglb a9, l%ﬁtan&‘gf%?ﬁﬂpgier% itéétiﬁg{ér@g SRR affhtsipRet arm

bodg at its osite sal ange, prov ension such that when
sai d nest piece contacts a sem conductor devic ' ' &, conpressed
o ne B EreCR R B R SRR LR ABERRel by PO
package-t o- package conversion of a,pi d pl ace handl conprisi,ng:. 17
(a) an i np@FuER mea%%r%we$t&mé?eﬁipbﬂ[§° g‘ﬁ“ﬁgﬁ“ﬁ@ nf?ﬁh?ffaae&',ﬁigh‘ﬁgiq@?rﬂ}jghégset of
i nterchangeabl e vacuum | eads having different sizes; each vacuum|ead of
sai d set oftojenisetcwiding semicendpgion denieea@sdsn MPHHR g Sk thibper cyl i ndri cal

portion, a hollow | ower
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
differnet 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
retreiving 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



..cylindrical portion, and a flange therebetween; wherein a vacuumlead wth
the desired size for a sem conductor device to be picked and placed is
chosen from said set of interchangeable vacuum | eads; (b) a soak buffer for
a pick and place handl er, conprising an array of pocket groupings; wherein
each pocket grouping conprises the sane pattern of pockets of different
shapes and/or sizes to accompdate different sem conductor packages;

wher eby package-to package conversion can be achieved by progranm ng an

of fset into said pick and place handler to cause the pick and place handl er
to nove to a different pocket in each of said pocket groupings; (c) an

i nput/output shuttle plate, conprising: (i) a block having a plurality of
pocket gr atgperndshelifitdntion., Fohwample, mahdi/pslakidd plgtepthpalighman siestss of a
pattern of pockets of different sizes and/or shapes having specific offsets

from each oafup@igs cbiI@ b locaRH dnFhd KIBCKRAHG thdrniheingicoald belevagidin GrRMase
al i gnnment "hol e groupi ng consists of a pattern of hol es having the sane

of fsets fr B CRRD, 840 dl ateg{]%gaamwa%m%%ﬁle%éefmes&ud pattern of

pocket s; a plurality o t holes; and 18 i) a base plate

conpri sin n ns,and a plurality of attachnent means
%mrpg}qlgmg o d%e lgc Eﬁel {}{% BloCkS

gr oupi ngs artac means groupi ng consists of a
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. pattern of attachnent neans having offsets fromeach other with the sane
di stances as the offsets between correspondi ng pockets in said pattern of
pockets but in the opposite directions from said pockets; whereby, when a
particular alignnent hole in each of said alignnment hole groupings is
fitted onto said alignnment pins, the correspondi ng pocket in each pocket
grouping is correctly located for the pick and place handler; and said
attachment holes are aligned with the attachnment neans in each attachnent
means groupi ng corresponding to said pockets; and (d) a test arm assenbly
for a pick and place handler, conprising: (i) a set of interchangeable
vacuum | eads having different sizes; each vacuum | ead of said set of

i nt er changaabis@lavdédidm | eads having a hol | ow upper cylindrical portion, a
hol | ow | ower cylindrical portion, and a flange therebetween; and (ii) a set
of interchangeabl e nest pieces each nest piece having a contact area where
sai d nest piece contacts a correspondi ng sem conductor device for testing.

10. A nethod faqy, - ' f i.ck. and place handl er,
conpri si ng' t he%s leg]gtﬁggﬁs%& ; ; gggggﬁgg¥%éélé&\%eg’uct??nlp?lgg%' froman input arm
assenbly having a set of interchangeabl e vacuum | eads;

(a) an input arm body having a pressure fitting, a through hole opposite said

pressure fitting, and clips for attaching said input arm body to a base unit for a pick and

place handler; and

(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;

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, inserted into

said through hole of said input arm body, and retained by said pressure fitting.

2. The input arm assembly of claim 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



..(b) .inserting a different size vacuumlead from said set of interchangeable

vacuum | eads into said i nput armassenbly; (c) renoving a block of an

i nput/output shuttle plate froma base plate of said input/output shuttle
pl ate by renoving attachment neans and lifting said block off of pins on
sai d base plate; said block conprising a plurality of pocket groupings

t herei n, whereby each pocket grouping consists of a pattern of pockets of

di fferent sizes and/or shapes having specific offsets fromeach other; said
bl ock further conprising a plurality of alignnment hol e groupings, whereby,
when a particular alignment hole in each of said alignment hole groupings
is fitted onto said alignnent pins, the correspondi ng pocket in each pocket
groupi ng issidgemiceaddcyorideciat Bdedueed.t he pi ck and pl ace handl er; said base
plate conprising a plurality of attachment, whereby when a particul ar
alignment hole in each of said alignnent hole groupings is fitted onto said
al i gnnent pins, the correspondi ng attachnent neans in each attachnent neans

r oupi ng an_saixd pscerdl 8t £pick fl bRttt dofriahi A WIRNF feka [ n_sai d

bl ock; (d) repositioning sa ck on sai'd base plate 'such that a sel ected
pocket in each pockef. upi i | r | and pl ace
Randrer by e oo S PR ot goigheh Gl of pbBl

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, An input/output shuttle plate, comprising:

(a) 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
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b>bbbc” ccdhd} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.ca] ca].ca]ca]ca]ca

] ca] ca] cajaeiping is spuectlydgeatsidan ha pick pad pleasg bandlerand syid ptyaghment holes are
aligned with the attachment means in each attachment means grouping corresponding to

said pockets.

5. The input/output shuttle plate of claim 4 wherein said base plate has two

alignment pins and said block has two alignment hole groupings.

6. The input/output shuttle plate of claim 4 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.
7. 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;
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(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

(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 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. The test 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 said

semiconductor device is reduced.

9. A kit for package-to-package conversion of a pick and place handler, comprising:
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(a) an input arm assembly for a pick and place handler, comprising 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; 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;

(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
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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 each nest piece having a contact

area where said nest piece contacts a corresponding semiconductor device for testing.

10. A method for package-to-package conversion of a pick and place handler,

comprising the steps of:
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(b) inserting a different size vacuum lead from said set of interchangeable vacuum

leads into said input arm assembly;

(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 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, 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 hole in said block;

(d) repositioning said block on said base plate such that a selected pocket in each

pocket grouping is correctly located for the pick and place handler by fitting the
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groupings corresponding to said selected pocket; said selected pocket having a

semiconductor device therein;

(e) picking said semiconductor device with said input arm assembly, and placing
said semiconductor device into a soak buffer having an array of pocket groupings,
wherein each pocket grouping consists of a pattern of pockets of different shapes and/or
sizes to accommodate different semiconductor packages; whereby said pick and place
handler is caused to place said semiconductor device into the correct pocket of each

pocket grouping by programming an offset into the pick and place handler movement;

(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;

(g) inserting a different size vacuum lead from said set of interchangeable vacuum

leads into said test arm assembly; and

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

onto said different vacuum lead with vacuum pressure.
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