1 MAR 2004 BGA DEVICE POSITIONER KIT (1) Field of the Invention.. The
invention relates to the testing of sem conductor devices, and nore
specifically to a nmethod of transporting and positioning of Ball Gid
Array (BGA) sem conductor devices during device transportation and
stesting. (2) Description of prior art. The present invention relates to a
uni versal production Ball Gid Array (BGA) socket for esqquA§hﬂng sol der
| ess contact between the conductive balls of a ball grid array package and
the sockets for transporting or testing of BGA sem conductor devices.
*There presently exist several nethods for packagi ng sem conductor devices.
One popul ar type of sem conductor packaging is referred to as. Quad Fl at
Pack (QFP), which is a type of peripheral |ead package. Another type of
packagi ng technology is referred to as Ball Gid Array (BGA) packagi ng
where conductive ball |eads are placed over the entire surface of a chip
instead of only around the edges of the chip. A BGA package includes a

pl astic or ceram c carrier BGODEWICE PYSATE@BR &ATUuctor circuit chip and
having a plurality of spaced apart contact balls arranged over the bottom
face of the 1 19 MAR 2004 carrier or substrate. This plurality of balls is.

adopt ed {9y Mk84d of the Invention. .
| The invention relates to the testing of semiconductor
devices, and more specifically to a method of transporting and
('“: positioning of Ball Grid Array (BGA) semiconductor devices during

device transportation and testing.

(2) Description of prior art.

The present invention relates to a universal production Ball
Grid Array (BGA) socket for estabiishing solder less contact
between the conductive balls of a ball grid array package and the

o sockets for transporting or testing of BGA semiconductor devices.

There presently exist several methods for packaging
semiconductor devices. One popular type of semiconductor packaging
is referred to as Quad Flat Pack (QFP), which is a type of
periéheral lead package. Another type of packaging technology is
referred to as Ball Grid Array (BGA) packaging where conductive
ball leads are placed over the entire surface of a chip instead of

only around the edges of the chip.

A BGA package includes a plastic or ceramic carrier
containing a semiconductor circuit chip and having a plurality of

spaced apart contact balls arranged over the bottom face of the
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el ectrical connections with a printed circuit board or with other BGA chip
or sem conduct or conponent nounting surfaces. This allows .for nore | eads
to be placed in a given package size and for tolerances whicly anggrl geser

t han peripheral |ead type tol erances. One manufacturing process which can

| ead to ball deformation 1is that of testing and particularly testing at
high tenperatures. After a sem conductor device has been fabricated it
undergoes a variety of tests to ensure its functionality and reliability

before it is.,SRi-PRE C r. Lf test] js . perforned at el evated
tenmperatures, cont a%tu%ggl{:?@%'e?g‘?%a? |uc¥t?16§§or?e€s B%’H’% 18| pgeRtpd Epdiekehe
testing hasldssencebrpinetetiandwitie «@viaced Riieast Haralhh @RtntQIREr at ur es,

i ndent at i L_ﬂ.the bal|s due to the pressure exerted thereon may renain.
From the foregoirRgT P ECTEEEOT IFATPSRANE VRIS SUTEQEes € Thiballiowe

cont act i ngdrahbse aleadpl esefk puhesd e hogiraspRRlSL 59k earnac‘ln%?%ét that the

pressure exerted whil e maki n? contact iS not” excessive and maki ng t he
cont acts it©leEpREeS ejchane leosar ithant prriBBArsklicednayst ebleeitcee. carri er
has sonme freedom of notion in the plane of contact. Figs.2a and 2b show
the Prior Art device input armkit, both in side view and a cross
sectional vi ewdngmarngagiumiogr psockmsnuhich qanhedsad @oOpalll akrénaahaht 10 for
better contact w th the target 2 1 9 MAR 2004 socket., The head 24 of the
pi ck up sﬁte?f ﬁi‘b Go&E°Tot9 ﬁggé’artlculaﬂif testing at high temperatures.

After a semiconductor device has been fabricated it undergoes a
s variety of tests to ensure its functionality and reliability

before it is shipped to the customer. If testing is performed at

elevated temperatures, contact ball deformation becomes more .

likely.

Once the testing has been completed and the device returns to
ambient temperatures, indentations in the balls due to the

pressure exerted thereon may remain.

From the foregoing it is clear that BGA techniques require
that the contacting balls are placed adhering to reasonable

tolerances, that the pressure exerted while making contact is not

o~

excessive and that making the contacts is relatively easy, that is
the BGA semiconductor device carrier has some freedom of motion in

the plane of contact.

Flgs.2a and 2b show the Prior Art device input arm kit, both in side
view and a cross sectional view. Spring 21 exerts downward
pressure on pick-up shaft 10 for better contact with the target
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chanf ered sides and does therefore not assist in orienting the device kit
properly with respect to the target socket. There is also no provision
whi ch allows notion of the pick-up shaft 10 with respect to the target
socket independent of the top plate or body 22 of the input arm assenbly.
Thi's neans that for any novement or orientation of the input3 HAR 8¥senbl y
wWth respect to the target socket the entire assenbly repositions itself

i ncluding the pick wup shaft 10. The BGA device (not shown) is attached for
transportation to the head 24 of the pick up shaft 10 by neans of vacuum

- suction, tseekeacurhs headroybdechd hy;ay nnel . which  runs through the
center of the %ib%ch_up shaft 10 (nryét g&é\%ﬂ%%%s?gﬂolelsz??@ VR 23 is used for
danpeni ng “BfPLRBTT SidRpi e daegyttheretore betweess dthenpbeferBnghald 10 and

t he body Qfevihe kKid ' re, proyided for manual handling of the
i nput arm Kit. Thepf%ﬁlgalrv?na? ;r%ﬁ" 3ﬁt1l9tc3°r 8P| LaRsrEneREk T BoAraléwi ces (such

as to the3Asp 7% arevastbrt Meichputoshuiddioh 6XaeRt pielE-&&%hEﬁétﬂoﬂgima”d_
out put po§,5%%g(gts.toﬂt1§ettest armassenbly is different fromthe "I np arm
assenbly, 't Fior ATt FdSt SHTChsERIANSRIPEt qifs ¢hiebeeb pilatdetrabbdginder

Fi gs. 9a and &b thel iopdingrii H591andmdl b Lar._art BGA device test
armkit together  with a cross segti on of ﬁ]\%gﬁjlg?tféﬁ'ﬁng BEEETHE YOS s

simlar t 8 tAEAPOBPhUSey IpmEc RrBetrsRIbdy Witth devpeet kot th&itgsqea and 2b.

The mai n sdekdergnc ior..Art i.nput _arm.assenbly (Figs- 2a and
2b) and the test ar%n]%g%\é\gnﬁkﬁ?gi g‘%‘%"%églafﬁ% l&ﬁfaﬁslriq'}é‘ﬁlf’ﬁeﬂteeﬁichrm

assenbl y HasShaftt dp. Jhet BGAIleande a( sl Bhowidad aesdcHiigesse Where the body of
the 3 transportation to the head 24 of the pick up shaft 10 by means of
vacuum suction, the vacuum is provided through a channel which

runs through the center of the pitch up shaft 10 (not shown)

Stabilizing pin 23 is used for dampening any motion which
might occur between the pick up shaft 10 and the body of the kit
22. Clips 16 4re provided for manual handling of the input arm
kit. The input arm is used for all movement of BGA devices (such
as to the hot piate and the input shuttle) except for the testing
and output positions. The test arm assembly is different from the
input arm assembly, the Prior Art test arm assembly is described

( ? in detail under Figs.9%a and 9b following.

Figs.9%  and 9b shows the prior art BGA device test arm kit together
with a cross section of this kit. This assembly is similar to the
previously described Prior Art device kit, Figs. 2a and 2b. The main
difference between the Prior Art input arm assembly (Figs.2a and 2bjand
the test arm assembly(Figs.%a and 9b)is that the test arm assembly has a
top plate 93 and a self guided rest piece where the body of the
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19 MAR 904 input armassenbly (Figs. 2a and 2b) consists of one plate-The
pick up shaft 90, Figs.9b, potrudes through the top plate 93. A stabilizer
pin.92 is provided to danmpen any notion which m ght occur bet%@%tg& pi ck
up shaft 90 and plate 93 of the test assenbly arm. A spri ng &: R 3per
tension is provided to press or urge the head 98 of the pick up shaft 90
into the socket of the target plate or shuttle. Clips 16 are provided for
manual handling of the test armkit. US 5,766,021 (Pickles et al.) shows a

reusabl e sqcket for making el ectrical connection between a BGA type
package andPRU‘tt¥dt appoukkeFigs 33 and;3b) epmsigisnef fne) PlsitovEheapigh wer sal

product i on sBGA. SPCKEYs.56] pERHRMdsNEhidiGn BEA A5 B1gld S¥ity board. US
5,731,709 (Pastore e%‘tsal 3 dgﬁows Sa dewsce for&% %é%engyB&\. US 5, 746, 608

(Tayl or) skéabibizam pacedienpreogeieat td Qarda ' kage. 4 1 9 MAR
2004 SUWARY. CF | THE |w§gl'm It is the oaﬁ?eétﬁ€%%¥9§*h§h§?§s%l % nventi on
to provide FoF H5tyRPY BrEE B a8k pthaal) platey 88ent tak seyd conduct or

devi ces wabbémblyharseriaepdied @y dgyi nuf acturing and testing
environnents. It is a furtEer&%bj ectif\fe gfggt%%n%?@s’e%&’rloﬁ%%‘i itonPEess

i ncrease t e Hiddtiee MnasdPPef dapabitk tup whahi ot BRts @KCOATUG! BF he

target plate or shuttle. Clips 16 are provided for manual handling
of the test arm kit,

{ US 5,766,021 (Pickles et al.) shows a reusable socket

for making electrical connection between a BGA type package and a
test fixture.

US 5,730,606 (Sinclair) shows a universal production BGA

socket for mounting the BGA on a circuit board.

Us 5,731,709 (Pastore et al.) shows a device for testing BGA.

US 5,746,608 (Taylor) shows a surface mount socket for an
electronic package.



manuf acturing and testing environnents by increasing the nunber, type and
si ze of sem conductor devices that can be transported. It is a further
obj ective of the present invention to allow inplenentation of f{SeMiR ésent
invention w thout having any inmpact on sem conductor manufacturing or
testing apparatus other than the positioning kit which is the subject of
the present invention. According to the present invention, a plate is added
othe kit which is used to position the BGA sem conduct or devi ce.’ The
BGA kit gui des or positions the BGA device into position for testing and
‘bt her required processing operations such as device burn-in. The kit
gw des the BGA device into a device pocket in the target plate. The plate
whi ch has been added to the BGA device kit s pI aced on ball bearings to
al | ow ease of novenent in a t ateral or perpendicular to
the direction of the mvener?gh&gglége%r\ﬁm he input armor the test
arminto 5 19 MAR 2004 the target socket. M sal i gnnment between the input
arm (when i ns%t.i ng a GA devi ce b? into a BGA device target pocket for
testing, burn-fh*% EIERY & %*r%ﬁe(n&uﬁl‘f@lttlegt?wrerflaee‘@q
sem condumhghlﬁ%c@ehté%dt bBpdRiaBak AORNLCEH ksami&&d&%edeﬁ%e
conpensated for, A BGA device handling apparatus is used for posi t| oni ng
BGA seni ¥ahbiRttde geviccasugtenidevine magiifgeteming srdirestingt pl ates where
t he terrpel;eﬁwf&}ngntghe BGA device can be controlled over an extended
period of tine for such purposes as
€.

It is a further objective of the present invention to
increase the product handling capability within the semiconductor
manufacturing and testing environments by increasing the number,

type and size of semiconductor devices that can be transported.

It is a further objective of the present invention to allow
implementation of the present invention without having any impact
on semiconductor manufacturing or testing apparatus other than the

positioning kit which is the subject of the present invention.

According to the present invention, a plate is added to the

o~

kit which is used to position the BGA semiconductor device.’The
BGA kit guides or positions the BGA device into position for
testing and other required processing operations such as device
burn-in. The kit guides the BGA device into a device pockét in the
target plate. The plate which has been added to the BGA device kit
is placed on ball bearings to allow ease of movement in a
direction which is lateral or perpendicular to the direction of

the movement of insertion of the input arm or the test arm into
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device burn-in, reliability testing, aging, etc.; BGA sem conductor
devices are placed or loaded into the hot plates by neans of an input arm
i nput shuttle which allows for a multiplicity of BGA devices mrlg h?»ﬁ? %hli'ered
into a particular station for further operations of testing

manuf act uri ng; BGA sem conductor devices are placed or |oaded into the

i nput shuttle by neans of an input arm output shuttle whi-ch renoves a

mul tiplici.ty of BGA devices froma testing or manufacturing station; BGA
sem conductor devices are placed or |loaded into the output shuttle by
nmeans of &heotaqgst se¢ketwhMibalnpenthectsmes thesiigputsartmhdéwbet put arm

docki ng pl, whi ch ows.a mul ti.plici of. BGA devices t be retained
for an extlg%%é%mﬁerai %éoll‘é%‘g%tlfzﬁg%uég% aa%ﬁ‘t%?‘ﬁﬁﬁ igSﬁgetr rﬁ’of’gﬁ)%T‘ rfeclresti ng or
manuf act ukksgixequeptaein BeAcS b NEoststbahl (MARi 390k AenyCes apeapl aced
or | oaded in{o the docking plate b)}é means of an test armwhich provides
proper gufFBEHCEVFPReATHORt N the tIARH BPCkAteSEP NP FPdf cnanmex be

sem conduebgpericaesodr €. placed or |oaded into the testing station by
means of the test arm The above described shuttles and plates into which
the BGA device is inserted or positioned are for the purpose of the

present invent r e | ates. JThe_socket.s withj t he
target plates %%&8 %‘?%{19 gﬁéglgg& %gélggget?%s nsEr te%gri%c’sfl%ﬁof]ﬁ%q @G%‘ur pose of
t he presentmicnreincton desfiees aditthd nashd dolbbwiackektures:

{J; hot plates where the temperature of the BGA device can be
controlled over an extended period of time for such purposes as
device burn~-in, reliability testing, aging, etc.; BGA
semiconductor devices are placed or loaded into the hot plates by

means of an input arm.

input shuttle which allows for a multiplicity of BGA devices
to be entered into a particular station for further operations of
testing or manufacturing; BGA semiconductor devices are placed or

loaded into the input shuttle by means of an input arm.

output shuttle which removes a multiplicity of BGA devices

.

from a testing or manufacturing station; BGA semiconductor devices
are placed or loaded into the output shuttle by means of an output

arm which is of the same design as the output arm.

docking plate which allows a multiplicity of BGA devices to
be retained for an extended period of time due to a interruption

in their testing or manufacturing sequence; BGA semiconductor
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From t he above enuneration it is clear that for BGA device testing and
manuf acturing operations different BGA sem conductor device handling
assenblies are used, that is the input test arm the socket antiS AR 20u4
docking plate. The input armpositions the input kit with respect to the
target plate, the test armpositions the BGA device kit with respect to
the test plate. These two or nore assenblies, that is the input kit and
the test kit, are _addressed as enbodinents within the scope of the present

i nvention. | rior. art.single qguide pin is_being replaced
by two gui dgg‘éﬁ% r8roidcia of he 35F 5t ’e“‘éﬁw%klﬁl SRt ngrP LAl PBoMRangst athi ch
results in kese swcuhidle prodidependpht yuieshbi WY e Afodiie +BFpdevi ce Kit.
7 19 MAR 2094 ASo, according to the present invention, |Increased
flexibility i $ansporting and handling of BGA chip carriers is
acconpl i shed by nodi fying the head of the pick-up shaft of the BGA device

kit which noves the BGA device between different positions. The input arm
nmoves the BGA devfASténginlate, Bk Semivomictoot detiztee ans piheed Rputosday t! e.

The input afmeanfurdher d_for any_other required novenent of the
device. The test arm nov 89%%3?18&%3@ Scéfktrtie £55% est socket of the
BGA test plate. This increased flexibility in transporting or positioning

a device under II;]he resent invention is required to assure that a
plurality of deVFcB S EESahiPerdy phettisss andRlatgeselntnehach eePEct on

device is inserted or positioned are for the purpose of the
{ﬁf present invention referred to as target plates. The sockets within
the target plates into which the BGA device is inserted is for the.

purpose of the present invention referred to as target sockets.

From the above enumeration it is clear that for BGA device
testing and manufacturing operations different BGA semiconductor
device handling assembiies are used, that is the input test arm,
the socket and the docking plate. The input arm positions the
input kit with respect to the target plate, the test arm positions
the BGA device kit with respect to the test plate. These two or
more assemblies, that is the input kit and the test kit, are
addressed as embodiments within the scope of the present

invention.

In addition, the prior art single guide pin is being replaced
by two guide pins mounted on the plate and placed on ball bearings
which results in more accurate and dependable positioning of the

BGA device kit.




manuf act uri ng t hroughput and consequently on overall BGA device cost.

Modi fication of the Prior Art and presently used BGA device

posi tioning

kits in accordance with the present invention does not inpose @& MAR 2004
requi rements on other existing equipnment in the BGA device manufacturing
and testing environnment. BRI EF DESCRI PTION OF THE DRAW NGS Fi gs. l1la and 1b
"show.an expl oded perspective view, partially~in section, of a plan view of
tthe pick up shaft (Fig.la) together with the input armassenbly of the
present invention (Fig.1lb). Figs.2a and 2b show the Prior Art input arm
.assenbly. 8 9 MAR 2004 Figs. 3a and 3b show a side view and a cross
sectional viewof the positioning kit of the present invention. Figs. 4a
tthrough 4d shofl§OpetSeeing o ithey pifesené imymutishytidceeptade With three

ossi bl ‘ the-chante ts.in the shuttle plate. Fig. 5

shows a cross section of t poSSI

the input ainemplésipdt by WodifyGngews l'ﬁaﬁr@ﬁ?ch&eﬁiél&%Pgé%%%f

econd
8?'@%2. 7 shows

possi bl e red .shutt) ocket in_the input shutt
a cross seq%}%ngﬁv%?e K& Y’Fﬁﬁ’dgmﬁ%%i%eeﬁ%aﬁ?ofépedbeWntcﬂiefqmehet in the

i nput shutddsatpbas . ThE gspuBaranforly $heVE@E fd89°%é ?{Vftp%%oagx% TR thect |
C ctl on

designs in the, hot plate and the shuttles toge% er W

?f t he pocket

Vi ew of hot plate and the input shuttle. The input arm can further be used

for any other required movement of the device. The test arm moves

_the BGA device kit to the test socket of the BGA test plate. This

increased flexibility in transporting or positioning a device

under the present invention is required to assure that a plurality

of device sizes and types does. not have a negative effect on

manufacturing throughput and consequently on overall BGA device

cost.

Modification of the Prior Art and presently used BGA device

bositioning kits in accordance with the present invention does not

—,

device manufacturing and testing environment.

(_ BRIEF DESCRIPTION OF THE DRAWINGS

impose any requirements on other existing equipment in the BGA

Figs. la and 1b show an exploded perspective view, partiatlyyin:

section, of a plan view of the pick up shaft (Fig.la) together

with the input arm assembly of the present invention (Fig.1lb).

Figs.2a and 2b show the Prior Art input arm assembly.
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t he' positioning pocket for both of these applications. Figs. 9a and 9b
show the Prior Art test armassenbly. Figs. 10a and 10b: show, the side
view and a cross sectional view of the test armassenbly in AEHAED

wi th the present invention. Figs.lla and 11b show an exploded perspectlve
view of .the docking plate (Fig. Ida) together with a plan view of the
docking plate 9 1 9 MAR 2004 chanfer guide (Fig. 11b), the cross section
vi ew. of the -docking plate (Fig. 11c) and the cross section view of the
docking plate with a pocket (Fig. 11d). Figs.12a and 12b show t he

nodi fications required to the pick-up shaft, both in side view (Fig. 12a)
and in cross sectional view (Fig. 12b) to-enhance pick-up flexibility.

Fi gs. 13a.t hrough 13c_show bottomview(Fig. 13a.) with side view (Fig 13b)
and cr of49%@; #h AP WPBw (&ideLIL§Y FIRhReCTRAST SPORiaalt Miew pifckhep shaf t
head. Thi speafSbaing3@s 6P&H) BREsHt §H6éﬁ|9l% of the shaft head for entry
into the chanfered shuttle opening (or device pocket). Figs.1l4a through
1l4c show the second version of the pick-up shaft head in bottomview (Fig.

14a), Figsdadeciiotsh (& 4 nero tlon view (Fig. 14c). This
ver5|onﬂ?s consfﬁﬁgfﬁagﬁgﬁ%gkrﬁggc gﬁeg'af gﬁr?ﬁ%ﬁédet?H%P%ﬁé?t head

for entry WMﬁDtbhaﬂﬁEEedblﬁhhﬁtbﬁsO@ﬂﬂtﬁ@&ﬂnﬁﬁ@r@i@m@ﬁ@ﬂ@ idena shuttle
plate with texg ]g$V|ce pockets. Ftgs.1l6a and 16b show an expl oded
per spect i VEUER B8 docki ng

{’f Fig. 5 shows a cross section of the first possible chambered
shuttle pocket in the input shuttle plate.
Fig. 6 shows a cross section of the second possible chambered
shuttle pocket in the input shuttle plate.
Fig. 7 shows a cross section of the third possible chambered
shuttle pocket in the input shuttle plate.
Figs.B8a and 8b show a top view of one of the pocket designs in the
hot plate and the shuttles together with a cross section view of
("L the’ positioning pocket for both of these applications.

Figs.9a and 9b show the Prior Art test arm assembly.

Figs.1l0a and 10b : show . the side view and a cross sectional view of the

test arm assembly in accordance with the present invention.

Figs.1lla and llb show an exploded perspective view of the docking

plate (Fig. 1la) together with a plan view of the docking plate
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plate. Figs.17a through 17d show details of a docking plate design, that is
Fig. «17a shows a plan view of the top surface of a docking pl at1qm 30@

| arge opening for nounting a BGA device for electrical testing and 9
MAR 2004 two smal | er openings which function as device buffers, Fig. 17b
shows the rear view of the docking plate as shows in Fig. 17a, Fig. 1l7c
shows a plan view of a socket design where the socket is designed such
that the insertion of the BGA device into the socket s guided by
chanfered si ohes fof t he socket, Fig. 17d shows a cross sectional view of
the socket oOf “FI'§F 99e pEFHN LIED)DE@imld%‘Bbﬁl\béaii'&hEriMEW{@d@g%ﬁrﬁri ng now

nor e speci figaldey (#04 Fi 1b,there are shown the main CO ents of
t he BGA devi.%e i n;()u% kiltg ?’t]%acf [Elﬂg THEDHEEE B VAPE 9 the héodkapgppRite 20,
‘the pick up "8if&f & d@kend(Fie 1ibajl bearings 12. The pick up shaft 10 is at
the center of the input armassenbly. The pick up shaft 10 is nmounted in
‘the top plate by neans of a shaft stopper 18. Ball bearings 12 are

provi ded Fiysarzd aael @b w&ﬂﬂqmgiggnga%%efo ening 01 through which the

pick up shaft ;ro %en trates the upper. rgdeic the sicksubd and 20
respecti vel . “Thes®BalP W& vige Fdgar 224 henkieyn teobhesRnasaD] Jiigyenti on
h

si nce they abhgwm\geggrgnhlg%g\q% the two . plates 19 and 20 wth respect to
each other and in the plane or &kr ‘elgt%]oeﬁ“(?fllf%se pl anes. Four gui de pins

or screws 17 are used to nmaintain the relative positioning between the
s4qiga through 1 i : .
| ower pl dt'gs 19 gh 13c show bottom view(Fig.13a) with side view (Fig.

{.: 13b) and cross sectional view (Fig. 13c) of one. version of the
pPick-up shaft head. This version uses one Plane or surface of the

shaft head for entry into the chamfered shuttle opening (or device
pocket).

Fi - '
1gs.l4a through 14c show the second version of the Pick-up shaft head in

bottom view (Fig. l4a), in side view (Fig. 14b) and in cross

section view (Fig. 14c). This version is constructed using three

planes or surfaces of the shaft head for entry into chamfered

shuttle openings.

{:i Fig. 15 shows the a shuttle plate with three device pockets

Figs.] ]
gs.16a and 16b show an exploded perspective view of a docking

plate.

Figs. ahioi i
gs.1l7a through 17d shew details of a docking plate design, that is Fig-

17a shows a plan view of the top surface of a docking plate with a
large opening for mounting a BGA device for electrical testing and

10



and the upper plate 20. The |l ower section of these four screws 17 is

t hreaded and screwed into the lower plate 19. The upper section ?f t he
fouruscrews are tapered, these upper sections of the four screws FMAR 2004
prot'tude through the |l ower plate and penetrate openings provided for this
purpose in the upper plate 20. Due to the 11 1 9 MAR 2004 tapering of the
four screws 17, the upper plate 20 -has freedom of novenent in the X-Y
direction with respect to the lower plate 19. The bottomplate 19 is
positioned onto the target plate by neans of the guide bushings 11, set
screws 14 assure that there is no novenent between the guide bushing 11

and the bakicoshal Bre op8nidfd %faiéthefuaeiﬁéﬁ%%‘g’ag@%eebﬁig%%‘réi ghtened. Cips 16
1 T.

are provided for manual handling of the evi ce TheYBGA devi ce
(not  shoddpP skowsartheetedyy viihw dowbe donKiageplstd Risgshdwy iaf FiHe ek  up

shaft 10 me f a vacyum suck ich is provjded through a vacuum
channel ( lr%lg 'sﬂg;cg/ms)%ows ﬁgaflh‘f]oefl’g ﬁ\%h‘?uegoé" ﬁf'gﬁie%‘fg“t Keegs d:lbge fpckavatie 10.

ranni

Further dekaiysedisucheticansheupiscardof RS ahkoBePlaevi BE BEA M8YIL et
transportation kit are provided in the follow ng description of Elgs. 3a
and 3b. |5 gutdesh byt phanfesgdsidrsugh iR sBcketleiige W shois caxpied by

the | over ssue{énd Y3ebFbdend®od®n8 SPWA,4n Figs. la and Ib, this BGA
device is typically, in accordance with current practice in the

sem conductor art, a sem conductor device which is nmounted on a substrate
whi ch has a periphery, while a plurality of conductive vias have been
formed in the substrate.

{ DETAILED DESCRIPTION OF THE INVENTION

Referring now more specifically toFigs.la and 1b,there are shown
the main components of the BGA device input kit, that is the
bottom plate 19, the top plate 20, the pick up shaft 10 and the
ball bearings 12. The pick up shaft 10 is at the center of the
input arm assembly. The pick up shaft 10 is mounted in £he top
plate by means of a shaft stopper 18. Ball bearings 12 are
provided in a circular mounting around the opening 01 through
which the pick up shaft 10 penetrates the upper and the lower
pPlates 19 and 20 respectively. These ball bearings 12 are the key

{'= - to the present invention since they allow movement between the two
plates 1% and 20 with respect to each other and in the plane or
direction of these planes. Four guide pins or screws 17 are used
to maintain the relative positioning between the lower plate 19
and the upper plate 20. The lower section of these four screws 17
is threaded and screwed into the lower plate 19. The upper section
of the four screws are tapered, these upper sections of the four
screws 17 protrude through the lower plate and penetrate openings

provided for this purpose in the upper plate 20. Due to the
11



12 19 MAR 2004 The BGA die is nounted on the substrate and electrically
coupled to the plurality of conductive vias while a plurality of
condyctive balls is attached to the substrate and electrically 1quth§Hto
t he ¥eni conductor die through the plurality of conductive vias. Fig.3
shows a spring 21 nounted around the pick up shaft 10. This spring 21
exerts pressure on the pick up shaft 10 in a downward or Z-axis direction
which is the direction of the target socket. The chanfered sides of the

| ower surface 25 of the pick up shaft 10 wi-ll provide easy entrance to the
target pocket which is nounted in the surface of a target plate (hot

pl ate, output or input shuttle, docking plate, further referred to as
target plates or target surfaces) where the BGA device is to be

posi ti onedcaghangi desuf shhe dawes s4r fiage,25..0L1Lhe R gk u haft. 10 are
shown as chanfered, these sides dg not , mﬁ? i %he é@%%gsolx?%gmﬁ%%sent

i nventi on, mtwateentoibecHehant ed 8t YBE Nyildhe re BGRAcdeY1 GR Hapdl ositions
t he BGA device above and into the dockinaeplate with the 1§hfggsk% 2004

target socket, the bottomplate 19 will align the pick up shaft 10 wth
the target socket further urged by the action of spring 21. it is clear
fromthis that the positioning of the pick up shaft 10 is only accurate if
t he cent erTlhd hotgsomgletgplyhiaf pogdtimed onto the target plate by means

of the guide bushings 11, set screws 14 assure that there is no
{'f movement between the guide bushing 11 and the bottom plate 19
after the set screws have been tightened. Clips 16 are provided
for manual handling of the BGA device kit. The BGA device (not
shown) is carried by the lower surface 15 (Fig. la) of the pick
up shaft 10 by means of a vacuum suck which is provided through a
vacuum channel (not shown} running through the-center of the pick
up shaft 10. Further details of the comstruct and operation of
the BGA device transportation kit are provided in the following

description of Figs. 3a and 3b.

It is clear that, even though the BGA device whiéh is carried by
the lower surface 15(Fig. la) is not shown in Figs. la and 1b,
this BGA device is typically, in accordance with current practice
in the semiconductor art, a semiconductor device which is mouﬁted
on a substrate which has a periphery, while a plurality of

conductive vias have been formed in the substrate.

12




d | ocated exactly above the geonetric center of the pocket in the target

pl ate. The present invention addresses and elimnates any negative effects
in pick up shaft alignnment that may result if this alignnent is not
accurate or if slight variations in the alignnent occur duri E%M l%ms
that the device and the device input armassenbly are positi B%e t he
target plate for operational purposes. Any m salignnent that the top plate
20 of the BGA device kit has with the position of the aligned pick up
shaft 10 (aligned with the target socket) will be accommodated by
adjustnent in the relative position between the top plate 20 and the
bottom plate 19 which is nade possible by the ball bearings 12. The top
plate 20 is held to the bottomplate 19 by neans of the guiding pins 17,
whi ch have a threaded |ower end that is screwed to the top .plate 20.

Figs. 4a tE%OUB%QJé d show a Ferspecti ve view of the input shuttle, together
with the cfogs P ohd OOt RT &8 (BE TS rpbe ks @éerigrisalhy gaptleof the

pr esent in¥gnégeonlt he]digt(r)yck?t s%r%jglr the input shuttle need to be redesigned,
this redesign tah Be*tone °r n"“YHE' G 'E ne-3EchFRE rét RdBalskowat i n Figs. 4b

t hrough 4d,. This.redesi.gn.wll further enhance the positioning of the
device wif ’féry‘:t lé’gg%% 3 1P A eds ta e SHRStGES b elRFBRiGdLE bl e

desi gns ar i i t hr ough . These three cross sections are
further detgcéliqulre?egiw?na% g’gﬁ(i)fﬁﬁg%cﬁﬁrt reeée}:‘di P {}Petz‘e ?L‘értaJF%YF‘i’%s. 5 t hr ough
7. The inpygtndddiv® MR Mshuttle design is, other than the redesign of the
ockets, not affected. CGuide pins 41 are secured in the input shuttle 40

y.

Fig.&bsh§WS a spring 21 mounted around the pick up shaft 10. This
spring 21 exerts pressure on the pick up shaft 10 in a downward
o3’y Z—axis direction which is the direction of the target socket.
The chamfered sides of the lower surface 25 of the pick up shaft
10 will provide easy entrance to the target pocket which is
mounted in the surface of a target plate (hot plate, output or
input shuttle, docking plate, further referred to as target
pPlates or target surfaces) where the BGA device is to be

- positioned. The sides of the lower surface 25 of the pick up
shaft 10 are shown as chamfered, these ;ides do not, within the
scope of the present invention, have to be chamfered. When the
BGA device handler arm positions the BGA device above and into

the docking plate with the

13




means of cap screws 42. These guide pins 41 serve to position the input
armand test arm assenbly with respect to the input shuttle. Fig. 5 shows
the first of the three possible pocket designs for the shuttle ockets.
Thee three pocket designs can be referred to as input pockets'hﬁ AR AlBcA
device is placed into or inputted into these pockets shown in Figs. 5,6
and 7. The input pocket that is showmn in "Fig. 7 further shows that this
i nput- pocket has a plurality of sem -circular holes 71. This design
(Fig.5) provides firmsupport for the device or sem conductor device 52
at points 51 by neans of a support step 54. This design Iends itself for

device kits pace o tol ra ery of the
head of* ?JFﬁéathg‘g(eLfﬁ gﬁ%% %E? epal g-'éal 12y ﬁ1 Pig %ﬁig F Sshl%lggaﬁe for a
27x27 Bghn The ©R0RtSHRG@LAF @bbr b5gecpeiy| ﬁﬂﬂ@ray:tmén a}ﬂﬁﬂrB@ZLS

considerably nmore |limted meaning that  this de5|gn for the shuttle pocket
i s not Bhiisablead droRtdiiseFhaipihiegres HeoPitfe Welhe FHSKNER B88hs 52 and 54

formt h o%@on ngf‘a\ek:ﬁ?atéa},fl Shd¥dntel $HnBGH eWpCenasdtt 160418 a mechani cal

step IS ant and designed to rest on the socket edge 51. The bal
bearsi ngxsowmb@r apatilyt AeoBGhhd esdametaie qemlecacuiéd:hw pdek8R. in The BGA device

. construction s 515 0on evi.ce that has step 54 as
part of.t??%etdgg?iee' %“B? Fﬁ% °nE WS 1?’% dgc%seéf' 68%9 e ™ 8‘29 g for the.

shut t | e,posikele ef Fetst Ph pidRSagHATE dEMreendXHat G4y deduby itthe chanfered

sides of the shuttle pocket, the device 52 and the bearlnqﬁbSS are resting

di rect | phish alignmentt ip gl aFeupIte PRelf Sldghpyagiariens B ¢

‘3:, alignment occur during the time that the device and the device
input arm assembly are positioned above the target _plai;,e for
operational purposes. Any misalignment that the top plate 20 of
the BGA device kit has with the posiﬁion of the aligned piék up
shaft 10 {(aligned with the target socket) will be accommodated by
adjustment in the relative position between the top plate 20 and
the bottom plate 19 which is made possible by the ball bearings
12. The top plate 20 is held to the bottom plate 19 by means of
the guiding pins 17, which have a threaded lower end that is

screwaed to the top plate 20.

Figs.4a through 44 show a perspective view of the input shuttle,together
with the cross sections of three possible pocket designs, As part of the
present invention the pockets for the input shuttle néed to be redesigned,
this redesign can be done in one of the three methods shown in Figs.4b
through 4d. This redesign will further enhance the positioning of the device
within the pocket. The cross sections for the three possible designs are &
shown in Figs.4b through 4d. These three cross sections are further detailed
in the following three figurés, that is Figs.5 through 7.The input

14



i nput arm assenbly 63 onto the shuttle plate 61 will therefore be directly
transferred to the ball bearings 53 opening the possibility that the bal
bea#i ngs 53 m ght be damaged or deforned. It is to be noted th@arh®I4 nput
arm assenbly 63 15 j 9 MAR 20U4 consists, as shown in Fig. 6 (and Fig.7
follow ng), of three distinct levels of construct, in size decreasing
toward the shuttle plate 61. These three constructs have not been further
differentiated in this description since they all formpart of the pick up
shaft that protrudes through the bottomplate 19 (Fig. 3b). Fig. 7 shows
the third and | ast design within the scope of the present invention for

the shut tlpockeles1Hhes | NRithe N M3 he - o950 fy Lhe chaglered si des of
ar

the pocket. In addition, there are sem-circ ﬁéfee%o tﬁro’\lf?tded at the

bot t om of ATHBCERr Gudde oplersi A 2= issEBrsthiioh thevirpetbsliutsle580 & resti ng.
This desin@ganpréwicd@s st sdwAR 28V & §h1ddW;Lony Of rted. force 62
which is nOM/exerteg on the device b%d;#g%Hkgt%gﬁe%ﬁgdgéﬁo%ﬁg“ghfﬁe
bearings 33PHE WL PR s S TP 1IRIRLY cRidi KgSBRE ¢t gnp8F. This  design
has t he adtledthegvantage of providing better heat dissenmnation to the
bearings $3 uggg{ congitions of high tenperature ogeratiqn. Note that the
devi ce desitgn’ 5 USes ot *ha¥t thte TRI%H PoasiRlePegketiapigrs gfors) shown to
be part ofththehutdeei peciasi.gnhe Theeehssdieni ngsipat vee wf Lhe hepdof the

pi ck-up Sg%fgnﬁ&% pockets since a BGA device is placed into or inputted
N into these pockets shown in Figs. 5,6 and 7. The input pocket
{ , that is shown in Fig. 7 further shows that this input pocket has
a plurality of semi-circular holes 71. This design (Fig.5)
provides firm support for the device or semiconductor device 52
~at points 51 by means of a support step 54. This design lends
itself for device kits with large open space or tolerance around
the periphery of the head of the pick up shaft, the design would
therefore be suitable for a 27x27 BGA. The open space around the
periphery of a 4x4 BGA is considerably more limited meaning that
this design for the shuttle pocket is not suitable for smaller
BGA devices. The sections marked as 52 and 54 form the BGA
.device, 54 is part of the BGA device, it forms a mechanical step
that is meant and designed to rest on the socket edge 51. The
o ball bearings underneath the BGA device are indicated with 53.
The BGA device construction shown in Fig. S is one type of BGA
device that has step 54 as part of the device 52.
Fig.6 shows the second possible design for the shuttle pocket.
For this design the device 52 is guided by the chamfered sides of
the shuttle pocket, the device 52 and the bearings 53 are resting
directly on the shuttle plate 61. The force 62 exerted by the
input arm assembly 63 onto the shuttle plate 61 will therefore be
directly transferred to the ball bearings 53 opening the
possibility that the ball bearings 53 might be damaged or
deformed. It is to be noted that the input arm assembly 63
15




not highlighted in Figs. 5 6 and 7 because the test head is, for these
applications, designed to be smaller than the matching device body
package. Fig.8a shows a top view of the hot plate input shuttl t put
shut'tl e pocket. Fig.8b shows a cross sectional view of the 161%5%%ﬁ§ﬁ%b04
hot plate input shuttle or output shuttle pocket. The previous conments
made regarding the input shuttle apply to the hot plate and the output
shuttle, that is no redesign of tthe hot plate and output shuttle is
required within the scope of the present invention other than the pockets

which can_be redesigngd al ongeifie ¢ $aAE MIQCHetoHRNI16]) ARAT @Agbes as shown
in Figs. %0?%¥§ﬁbhag.£g?g%? a.ugnd gb sho&fthe inplegéntation of the pocket
desi gn i naasenicianeeel sidthcohetprasposedsimst Hedressiper teyagpd ¥hethat is the
third of the -possible three nethods of pockei desi t design
as shown, sthtleipdet8sblynd ghe a eﬁsgansf%l%ct%ﬁeﬁ?%%zltogs %%?I%g?&tq e out put

shuttle apd:the ot kate tnIBeadeA iR bi esirteguhdpdily fohe pelranderne si des
82 of the pocket 83. In addition, there are semcircular holes 81 provided

at the boptomwf shhétsthatt peopoedes t830peh FhghPeltWePiet® I9al| bearings
will be resting. This design provides for an even distribution of the
exerted féFE%'gﬁHr shown) which is now exerted on the device body rather
than on the ball bearings. This design has the added advant age of

provi ding better heat dissemnation to_ the device.Qgﬁrgggs underf
condi tions of High 7t ehpes 4hgr BhLEpeng 1BRt dRFIEDJE t9FEPBAA" devi ce

dpes hot Qggepfgsent invention for the shuttle pocket. The input arm 63 is
: guided by the chamfered sides of the pocket. In addition, there
are semi-circular holes 71 provided at the bottom of the shuttle
opening 72 into which device balls: 53 are resting. This
design provides for an even distribution of the exerted forece 62
which is now exerted on the device body 52 rather than on the ball
bearings 53 as was the case in the preceding design (Fig. 6). This
design has the édded advantage of providing better heat
dissemination to the bearings 53 under conditions of high
temperature operation. Note that the device design 52 does not

have the step 54 as previously (Fig. 5) shown to be part of the

device design.

o~

The chamfering feature of the head of the pick-up shaft is
not highlighted in Figs. 5, 6 and 7 because the test head is, for

these applications, designed to be smaller than the matching

device body package.

Fig.8a shows a top view of the hot plate input shuttle or

output shuttle pocket. Fig.8b shows a cross sectional view of the
' 16




mechani cal step 54 as was shown for the BGA device of Fig. 5 Figs.9a and 9b
have previously been descri bed under the description of the the Prior Art.:
Figs. 10a and 10b show a side view and cross sectional view of the test
arm.assenbly of the present invention. The pick up shaft 107 i$gajar b0
center of the BGA device kit assenbly. The |ower or contact surface 109 of
the head 111. of the pick up shaft 107 will enter a 17 1 9 MAR 2004 devi ce
pocket within the device test plate where the BGA device is to be
positioned for BGA device testing. This entry into the test socket is
facilitated by the chanfered sides 110 of the head 111 of the pick up
shaft 107 and bottom plate 19 which guide the pick up shaft 107 to the

desired Wbi{a@é‘ Tt inecdie bheoBphtdenitee peskétngThodketvibysneeting with
the docking plate guide pins 113. Further accur acy inhg sitti QQLeng t he test
armis regmened wdemegardisfothactnmyF Rt H PERIHTY e §eVite test kit

assenbly of the present,invention W ch-BEoMi0des 1y nbwopldtat esd the top
pl at e 10‘?2“‘I éha ?lh%%ofp(&)%p 'a'?jejagoﬁ. -?V\Degui de openi ngs or bushings 11 are

provi ded,fiqfutr omghe 1y ientafiiordofi tine: BEA eewiecel tidst PKPESRith respect to

the test plate, set screws 14 secure or .fix th I | ower
pl at e 10invgnthiopefhai than e PBgffje'iﬁ &'ﬁj .Ch i g’gbgéﬁ%%dgg‘??%lcﬁ% E@%d to

prevent | eak O#%‘EI the DiGkidp ashahbwiOih Figs he wppengipllaFesd®2. The
top pl atsem'ieoggs}s(é%e gt og%ﬂtoﬂher with the bottom guiding.plate 101 by neans

of fOUr mpesi ahby esi greteusaiabion PELOBe MRS SeHidls Hr & TBEPER at ¢ he
- with the proposed method as per Fig. 7, that is the third of the

(' -possible three methods of pocket design. The pocket design as shown:-in
Figs.8a and 8b are used for the input shuttle, the output shuttle

and the hot plate. The BGA device is guided by the chamfered sides

82 of the pocket 83. In addition, there are semicircular holes 81
provided at the bottom of the shuttle pocket 83 into which device
ball bearings will be resting. This design provides for an even
distribution of the exerted force (not shown) which is now exerted
on the device body rather thamn on the ball bearings. This design

has the added advantage of providing better heat dissemination to
the device bearings under conditions of high temperature

operation. This design of the BGA device does not have a

€ mechanical step 54 as was shown for the BGA device of Fig. 5

Figs.9a and 9b have previously been described under the description of the

the Prioxr Art.

Figs.10a and 10b show a side view and cross sectional view of the test

arm assembly of the present invention. The pick up shaft 107 is at

the center of the BGA device kit assembly. The lower or contact

surface 109 of the head 111 of the pick up shaft 107 will enter a

17



top head for less friction between the top plate 102 and the specially
desi gned gui de pins 108 during conpression and retraction of the assenbly
durhgg and after testing respectively. Around each guide pin.ﬂgﬁwhh@mg is a
spring 104 of correct tension, a total of four springs, one“spring on each
side. The spring 104 provides the conpression force fromtop plate 102
which cones into play once the bottom plate 101 has been positioned
relative to the target plate or shuttle. in addition it prevents excessive
torque on the handler test arm The center spring 107 provides the
refracting force for the pick up shaft 107 ensuring 18 19 MAR 2004 t hat

the pick up_ shaft is al S in the correct pQsiti vel .for: picking
up devi C%V#?%rﬁqqlfé’tsﬂh%?{"e#h?h evg’[ﬁedé_‘e%? R 8Wﬁ%%e%§goé% Eig\%&?hlesodual

purpose qf ﬁé’%&éi‘%’lbﬂgdtﬂ& boht @ iRleatest il whid erespetttd aheheedtop pl ate
102 top ofo ol’ding conpression springs 104 in place, The test ﬁﬂt- of the
present isoceatioh Tesilpraiadibd Wre IPheRéeEeR (G I5enilo 88 W dF3Pestitts in

nore accurate and dep b posi ti-Q0j Qi he BEARdeYi &L thit pidihe pi ck
up shaf Cf167° it EBr?q%%%lgg?iﬁyﬁggh@%on with the ?\gur spri}?lgs 104,

each sprigigspiet h@cesrast deensédmositdvn deelatsuki th tbecRGR W(gVéRef or ces t he

device under test into the test or targe ocket. while.at_ .the me tinme
prevent | Fgsahpd FRFEEESERMPSEIPE v U ttﬁi‘g é?%?t“gaPﬁ?tef:rgghdg Ha}'b%\%g' it is

clear thal, the. p.%ﬂeysﬂ@&fos;QZoﬂing the test ki€ aRqibyed iwhiahdisection
which is pérpendicular“to its axis and, in doing so, find its optinmm or
i deal pogidoivddedittyh the design of the BGA device tesSt kit assembly of the
(“ present invention which provides for two plates, the top plate 102

and the bottom pléte 101. Two guide openings or bushings 1l are

provided for rough orientation of the BGA device test kit with

respect to thé test plate, set screws 14 secure or fix the

bushings 11 of the lower plate 101 with respect to the test plate.

A rubber ‘O‘ ring is used to prevent leakage around the pick up

shaft 107 in the upper plate 102. The top plate 102 is held

together with the bottom guiding plate 101 by means of four

specially designed guide pin 108. These screws are tapered at the

top head for less friction between the top plate 102 and the

specially designed guide pins.l08 during compression and retraction

{ ' of the assembly during and after testing respectively.

Around each guide pin 108 there is a spring 104 of correct
tension, a total of four springs, one spring on each side. The
spring 104 provides the compression force from top plate 102 which
comes into play once the bottom plate 101 has been positioned
felative to the target plate or shuttle. In addition it prevents
excessive torque on the handler test arm. The center spring 107

provides the refracting force for the pick up shaft 107 ensuring
18




respect to the test socket. Cip holders 16 allow for manual handling of
the test device kit. Shaft guide pins 13 are provided to assure that the
pi clgy up shaft remains in a position which is perpendicul ar t o IBLMAR AW at e
101. The BGA device (not shown) is picked up and hel d agai nst the bottom
109 of the head 111 of the pick up shaft 107 of the BGA device kit by
means of vacuum suck provided via a vaecuum opening (not shown) running _
through the center of the pick up shaft. Plates 102 and 101 of the test kit
are joined together by neans of a specially designed screws with guide pin
108 whi chphavepethiaadpdsrags ihativagsein tithet kerrept o ivn2and deyelAR
2494 1t is apparent formthe above description that I%e desigg of the test
ar m asserflolry pi sk fnpsipd geabres nfgicd EHRpFaR-Ham ThReIHLT g% $he i nput

T TSRS A 0 Sdlp Ly e e

ubjecte consi abl e florce and friction

during i tll-@ilog,%ﬁt} ﬁsw ke the tdppaktar mo e wi i rendopps&ts s
devi ces. g. ITa shows an expl oded perspective view of the dockin pl ate
Wi th suppgrtingsales 1ijp plecet ofheiase pist of e PERFRut VRIS PEn M 117 for

hei ght contral, to uide plate 118, RO RO aNdegui-ges pi ns 113
for ori erﬂ%"ilgﬁdo‘f’ﬁf‘%etwgag ige® klio'lt% ‘\%’mgtf hr%gglgktg %%]ﬂt%he docki ng plate

114. Fi g-dAAcp d@?gﬁ@aﬁ,t@ If_r&semioﬁngv@ff tHeestApaefidehidockba@iskate W th
chanf ered edgeS 113. ig.llc shows a cross_sectonal vi ew of the docking
pl ate in dheft 107 with spring 103 in conjunction with the four springs

- 104, each spring of the correct tension, provide a solid force
('; which forces the device under test into the test or target socket
while at the same time preventing any unnecessary force on the
test arm. From the above it is clear that the pick up shaft 107 of
the test arm can move in a direction which is perpendicular to its
axis and, in doing so, find its optimum or ideal position with
respect to the test socket. Clip holders 16 allow for manual
handling of the test device kit. Shaft guide pins 13 are provided

to assure that the pick up shaft remains in a position which is

perpendicular to bottom plate 101.

h The BGA device (not shown) is picked up and held against the
bottom 109 of the head 111 of the pick up shaft 107 of the BGA

device kit by means of vacuum suck provided via a vacuum opening

(not shown) running through the center of the pick up shaft.

Plates 102 and 101 of the test kit are joined together by
means of a specially designed screws with guide pin 108 which have
threaded ends that screw to the top plate 102.
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area of the socket 115. Depending on the type of socket being used, as
hi ghlighted in Figs.5 through 7, mnor nodifications may be required to
t he,docki ng top and bottom gui de pl ates 116 and 118 resp., 1l1c. The
opeﬁl ng in shim117 may al so have to be adjusted. Height corﬂchARo?-ﬂﬂ‘t he
docking plate is readily provided by neans of adding or deleting shinms not
shown in Figs:1la through 11c to raise or lower the top of the docking
pl ate. The guide plates 116 and 118 are al so chanfered towards the-center
of the socket providing the proper insertion of, the BGA device kit and
into the socket site. Fi gs-12a and 12b show nodifi cati ons to the pi ck up
head, in side view (Fig.12a) and a cross section (Fig 2%% is the
obj ective of Ithe ﬁPE%%‘?ﬂt FRTR ACoRPPE ABREN T Pi "E:‘Ra*ijﬁhﬁ igaafily

i nt er changgabl &, atrﬂaéséeﬁleQ {sewxgl&él%b@%reaé@ﬁ%@ﬂtﬂ@@ thkofadilig 20 i? 19
MAR 2004 pick up shaft 121° This so that differ types and sizés of pick

up heads d4f26heaimpyd e -c Rhys nogreased Gpmhlwtn hroghpgasigmmbfedtd ves. By
Prort Y oketel BEEAACH; AALLaTEP BB AN DS BLGUP oDl SERA0c ke Pl Sk uP

shaft 121 thi S obj ectTve ca ement ed. vacuum suc 12b,
IS provi d&dlsﬁ.depamje Bprcd had Bﬁacﬂt&unoﬂﬁmﬁlgs- bBerdticaugii k3chd ur t her
detail a si n%I e contact-surface pick up h with a bottomplan view 134

(Fi g. 13a) "PEE g MGTRlY FS%SY} F—?I"& BP)tio8H %YlEFﬁss sectional view 136

(Fig.13c). Thread 137 is provided for quick interchange of the pick up

head 135. Shaft gui de hol es
Fig.1lla shows an exploded perspective view of the docking

(11 plate with support plate 114, bottom guide plate 116, cut out
115, shim 117 for height control, top guide plate 118, pocket
opening 119 and guide pins 113 for orientation of the BGA device
kit with respect to the docking plate 114. Fig.llb shows the plan
view of the top of the docking plate with chamfered edges 113.
Fig.llc shows a cross sectional view of the docking plate in the
area of the socket 115. Depending on the type of socket being
used, as highlighted in Figs.5 through 7, minor modifications may

. be regquired to the docking top and bottom guide plates 116 and 118
resp., Fig. llc. The opening in shim 117 may also have to be
adjusted. Height control of the docking plate is readily provided

{'~ - by means of adding or deleting shims not shown in Figs.lla through 1lc

to raise or lower the top of the docking plate.The guide plates 116 and

118 are also chamfered towards the-center of the socket providing the

proper insertion of‘the BGA device kit and into the socket site.

Figs.12a and 12b show modifications to the pick up head, in side view
(Fig.12a) and a cross section {Fig.12b). It is the objective of
the present invention to make the pick up head readily
interchangeable, that is to remove the head assembly 120 from the
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131 are provided to guide the positioning of the BGA device kit wth
respect to the target plate or shuttle. Vacuum suck opening 138 provides
for BGA device pick up. The chanfered sides 133 of socket 13@ %v'h@e easy
entrance to the target plate pocket and socket. Figs.14a thr g% 1 404
further detail a triple contact-surface pick up head with a bottom pl an
view (Fig.14a), a side view (Fig.14b) and a cross sectional view
(Fig.14c). Thread 147 is provided for quick interchange of the pick up
head. Shaft guide holes 141, Fig.1l4a, are provided to guide the

posi tioning of the head 145 of the pick up shaft and with it the pick up
shaft with respect to the target plate or shuttle. Vacuum suck opening 148
provi des for BGA device pick up. The chanfered sides 150 of pockets 142
provi de ea®jclemn ghatt betineBhis [ phatk diffeeent Anges [Fadt aters of| miak or

shuttle. Igg’b‘%‘% $55 € Or%rég%\&%kggtmé@ﬁgdtfﬁfe\ﬁggﬂ,umr%ldéiéﬂ‘p{ essure and are

21 ) 9 MAR meant formng vacuum p hat |inks the
t hree headbgertiaets .sBy faeeiddndg W thréduednpart a6 ubenrwseak tinp@ickgipl48.
This triple head contact surface 147, Fig.14c, allows increased

f1exibilit§e?h 1Ne2RUnDE POFX 0B SRS Ml cH ta BB HATdF8, P hat is from

the one coRjpfémeidehiace wWRMLACRIKC K2 4P Fgadishawnpidvilded: 43 pikR e three
contact-surface pick up head shown in Fig.14. Fig.15 shows a shuttle plate
151 with t hbedGobReicesdaptors . 152. The shuttle pockets 153 are, within

t he scope of the present invention, enlarged fromthe Prior Art pockets.

Different shuttle

e

C.

Figs.13a through 13c further detail a single contact-surface pick up head

with a bottom plan view 134 (Fig.l13a), a side view 135 {Fig.13b)

and a cross secﬁional view 136 {Fig.léc). Thiead 137 is profided
for quick interchange of the pick up head 135. Shaft guide holes
131 are provided to guide the positioning of the  BGA device kit
with respect to the target plate or shuttle. Vacuum suck opening
138 provides for BGA device pick up. The chanfered sides 133 of
socket 132 provide easy entrance to the target plate pocket and

socket.

Figs.l4a through l4c further detail a triple contact-surface pick up head

. with a bottom plan view (Fig;lda), a side view (Fig.14b) and a
cross sectional view (Fig.l&é).'Thread 147 is provided for quick
interchange of the pick up head. Shaft guide holes 141, Fig.l4a,
are provided to guide the positioning of the head 145 of the pick
up shaft and with it the pick up shaft with respect to the target
plate or shuttle. Vacuum suck opening 148 provides for BGA device
pick up. The chamfered sides 150 of pockets 142 provide easy
entrance between the pick up head and the target plate or shuttle.
The set screws 149 do not vary the vacuum suck pressure and are

21



pocket adaptors 152 will be fabricated with the inside or pocket

di nensi ons of each pocket adaptor 152 corresponding to a particular BGA
devige size. The pocket adaptors 152 can be quickly interchanged and
attached to the shuttle plate 151 dependent on and in accor QQB“””mh t he
size and type of the BGA device which is being processed. GQilde pins 154
serve for the initial alignnment of the pocket adaptors 152 and al i gnnent
to the vacuum path and test arm assenbly, cap screws 155 further position
t he pocket adaptors 152 with respect to the shuttle plate 151. CGuide pins
154 are attached to the shuttle plate 151 by neans of the guide pin screws
156. The edges or sides of the pockets within the pocket adaptors are
chanfered for ease of entry of the device into the pocket. This design
nodi f-ication within the scope of the present invention greatly enhances
the type of devices which can be handl ed by the pick up head and the speed

by which theggdeyi.c el 19 MAR 2004 Figs. 16a _and 16b showan
expl oded perspgct?ve%&?gaﬁ%?@?ﬂgggﬁ% ng - Bt zﬁagg éla&g 'S £hGtHEe with a
pl an vi ew ofheabecorddicti satiaoe 14Bouivhedhs rABIPECHACS §AP opbAl S Qfist Ne

date the changes to the device package, Elg.16b.

docki ng pIaE%.go acgpngn €
The chanf erdd® sHddde1BIAD FOPREC h FIEERCE 6 Tar Bigrddich i didows imaticeardd by
162, the wi dubximighte andndeptdiodf Jdihgeshaldf efi i.s ;adj usted cording to
the size of the sem conductor to be haﬁdled béigﬁgaﬁd%%bgﬁéﬁﬁPagéétGﬁide
pins 164 ar éXPRoIIgRe feAntart yhefcehedawsiate pick up head shown in Fig.13

{m. to the three contact-surface pick up head shown in Fig.14.

Fig.15 shows a shuttle plate 151 with three pocket adaptors

152. The shuttle pockets 153 are, within the scope of the present
invention, enlarged from the Prior Art pockets. Different shuttle
pocket adaptors 152 will be fabricated with the inside or pocket
dimensions of each pocket adaptor 152 corresponding to a
particular BGA device size. The pocket adaptors 152 can be gquickly
interchanged and attached to the shuttle plate 151 dependent on
and in accordance with the size and type of the BGA device which
is being processed. Guide pins 154 serve for the initial alignment

(7' of the pocket adaptors 152 and alignment to the vacuum path énd
test arm assembly, cap screws 155 further position the pocket
adaptors 152 with respect to the shuttle plate 151. Guide pins
154 are attached to the shuttle plate 151 by means of the guide
pin screws 156. The edges or sides of the pockets within the
pocket adaptors are chamfered for ease of entry of tﬁé“aevice into
the pocket.This design modification within the scope of the
present invention greatly enhances the type of devices which can
be handled by the pick up head and the speed by which these

devices are handled.
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the BGA device kit and the target docking plate. Fig. 17a shows a specially
desi gned docking plate that nakes use of the testing kit of the present

i nveti on. The docking plate 170 has an opening 172 of a desi gl%ﬂﬁ?§ and
accept the test socket of the present invention. The docking ﬁi t is
nounted as a separate unit into the |oad board by neans of four |oad board
guide pins 174 and guided into the handler by two docking guide pins 182.
Adj acent to the test socket of the present invention are provided two
openi ngs 180 into which devices can be tenporarily retained, these

openi ngs therefore form device buffers. These device buffer areas 180 are
readi |y changed and adapted to serve as buffer areas for other BGA device
packages. Cap screws 178 affix the BGA device within the two buffer
openings 180. Insul ation underneath the docking plate assures that no

el ectrical shorts occur between the docking plate and. the | oad board.

Fi g. 17Fighd®e 2ndack showaraxplodad Bérﬂmetd@ckimg op| tdeedoakengr i bed above

ot s oo RIAER, RuB2 by kO B2 SR Bah Vel £ hod MR, 2G0T © oot cd

shorts oc Iate and the 03 oard. The cap screws
178 as al sr@qshmm*cpnadapg tHe7 bop E.ﬂ.gte bfctlsm@msk:axgdgmtgntnﬁ or the docking

pl ate mhereb Q%e d %fég gftﬁ%E%VlCig%g %Eﬁl %kgdgglate by neanihgf

t he four cﬁ ere S dés € soC Elng pl at e
chanf er ed dwmgkeresf sidws LOLrIstidepodB8 063 t hee smodkﬁecn 8s iapprexedmat el y 30

degrees. -BQOI&HI gﬁe mi%%hg‘%%gfé %ngrge\ﬂtgeog I?:%tte chamfering is adjusted
{n; according to the size of the semiconductor to be handled by the
docking plate. Guide pins 164 are provided for aliénmEnt between

the BGA device kit and the target docking plate.

rig. 17a shows a specially designed docking plate that makes

use of the testing kit of the present invention. The docking plate
170 has an opening 172 of a design tolfit and accept the test
socket of the present invention. The docking plate 170 is mounted
as a separate unit into the load board by means of four load board
guide pins 174 and guided into the handler by two docking guide
pins 182. Adjacent to the test socket of the present invention are
provided two openings 180 into which devices can be temporarily

{" retained, these openings therefore form device buffers. These

“ device buffer areas 1B0 are readily changed and adapted to serve

as buffer areas for other BGA device packages. Cap screws 178
affix the BGA device within the two buffer openings 180.
Insulation underneath the docking plate assures that no electrical

shorts cccur between the docking plate and the lcad board.

Fig. 17b shows a back or rear view of the docking plate

described above under Fig. 17a. Insulation 184 assures that no
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gui de the socket into position within the work press assenbly. Contact

el emrents 190 are provided at the base of the BGA device socket, these are
el ectrical pins that cone into contact with the BGA device b 3L gﬁ {,ngs.
The socket body will serve as the nechanical hard stop to prz i gﬁ@ over
travel by the work press assenbly. Fig. 17d shows the cross section al ong
the line 17--17'"" of the socket that has been described under Fig. 17c. The
present .invention as described in detail above provides for a custom zed
and flexible device kit for sem conductor Ball Gid Array applications.
Detail ed dinensions for the specific itens of hardware required which have
been detail ed above are readily determ ned and are easily adapted to

speci fic BGAedRREAL 3hbANS ocddle bRERSANENd RYERTHLO %lﬁbsa)ncg&ﬂ@tlbxd extends the
tol erance of alignment of the device within the BGA thus nmaking BGA

appl i cat i onRaFErt BI® SaP tEg¥ol 7 lAsupésAshart s nofid-ntfleasi ng  t hr oughput and
decreasing device cost. 24 L 9 MAR Z The nethod of the invention, for

transporting a ball grid array sem conductor device into a sem conductor
manuf act uri ng WBi%- /&t FhAFs T &8s bgn dpndihel Jodidng urhehe ivwhedelis the GISRows:

provi di ng agsgRbcandusiy 19@%@ LRy R p@a§@rpgcr9&%0$@rthgef\euge mounti ng
support with a periphery, plurality of conductive vias fornmed in the

sem conduct‘é)‘?aﬂﬁéw%éld%l}ﬁf’|9fgt%%|r§ﬁ6}<?t watkianithe deakins phite-nBimt ed on t he
sem conduct gi- devd £ angRLIRtEi 1 f @9&% aaé oeé efid 'sbeRld ¥scoupl ed to the

plurality of conductive vias, ura
approximately 30 degrees. Two gulde plns 186 are provide that

{ : guide the socket into position w1th1nrthe work press assembly.
Contact elements 190 are provided at the base of the BGA device
socket, these are electrical pins that come into contact with the
BGA device ball bearings. The socket body will serve as the
mechanical hard stop to prevent any over travel by the work press

assembly.

Fig. 17d shows the cross section along the line 17-17' of the

socket that has been described under Fig. 17c.

The present invention as described in detail above provides
for a customized and flexible device kit for semiconductor Ball
{_. rid Array applications. Detailed dimensions for the specific
items of hardware required which have been detailed above are
readily determined and are easily adapted to specific BGA
applications. The present invention also greatly extends the
tolerance of alignment of the device within the BGA thus making
BGA applications better suited for future demands of increasing

throughput and decreasing device cost.
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conductive balls attached to the sem conductor device nmounting support and
electrically coupled to the sem conductor die through the plurality of
conductive vias providing an input pocket for receiving the sem conduct or
device and having a plurality of sem -circular holes, thereﬁgﬂggﬁvﬁﬁéng a
first enabling for transporting said ball grid array sem co r Vi ce
into a sem conductor manufacturing work station placing the sem conduct or
device in the input pocket such that the plurality of sem - circular holes
of the input pocket is providing proper positioning to the plurality of
conductive balls that is attached to the sem conductor device nounting
support, thereby providing a second and final enabling for transporting
sai d ball gThdmﬂrodwfﬂmmcaﬂdmgf@ Itranﬁijamﬂgea bdll @iParsHHeaREIMGEDBF device

manuf act e.seni c nduct.or _devi ce using the
plural i tgﬁﬂg %gig%dﬁglﬁé@t fﬁp‘f‘lg %%ﬁt&(’n Jiig Eeﬁ?aé Iy be tSH’Qn?é‘ﬁ?‘i%Snduct or die
t he bi asfﬂléOW% per f or med at a terrperature above the anbient tenperature

the bias 'p?&rl&lﬁ "seiEonitictbi devide ﬁa@ﬁlgsaesréhﬁmﬂﬁhpﬁevq&zv&g %Eg?ﬁkodﬂ/??eng the

sem conduct o evi ce conprises burnrrng-1n e sem con The

met hod of¥ P‘?"FR}"@% P hurality,of, ﬁ@%d‘tcﬁlﬁﬁ Viag formsd i thgsemicondugforsdevicconduct or
devi ce i mAmtiag @tﬂmﬂu@élﬁfcoh@ict&'rﬁé fotRicd oﬁtﬂ?é deﬁﬁeoxﬂﬁ&opgevfféérm& gd as

foll ows: rov e ¢ r.deyic fe Withoa

peri pher y,' rﬁaar'ﬁl E%W@gfcouﬁlgﬁg%ﬁp R}Iga\}w? cp ge‘i”ﬁs»taﬁi“@ﬁﬁfs‘t frate, a

sem cond@orductisié balhwatacks! torih¢ Semisotibicton tevicamduetipaiupperebhdcleatipdlad to the
urallt nductive. balls attached to
e subs%é(r)aleoCP HE]% eicéts 1rlelﬁ%: lm@g@%ﬁﬂh&%’ Muﬁ%gg%onqﬁ %thv(?uvé?sor di e through

t he pl%r rvwdin: 3ﬁnm@n@<thet/@rv¢@swrz5ﬂm semigapd@igddevipeand Havigg a plieslitye t est

socket f@fsélﬁcﬁfcﬂﬁ%ok@%ﬁﬁ%ﬁwﬁéQ'ﬁrﬁ%}iélﬁﬁlg%ldtrﬂﬁﬁbfﬁﬁg@ald%wrgﬁh' ty of

el ectrical cont c?
array semlcon uctor device into a semiconductor manufacturing work station

-

* placing the semiconductor device in the input pocket such that the plurality of semi-
circular holes of the input pocket is providing proper positioning to the plurality of
conductive balls that is attached to the semiconductor device mounting support, thereby
providing a second and final enabling for transporting said ball grid array semiconductor
device into a semiconductor manufacturing work station

¢ biasing the semiconductor device using the plurality of seml-c:lrcular holes to send
pressure to the semiconductor die

— o the biasing is performed at a temperature above the ambient temperature

» the biasing comprises burn-in of the semiconductor device, and

—

® biasing the semiconductor device comprises burning-in of the semiconductor device.
The method of the invention, for positioning a ball grid array semiconductor device in a
semiconductor hot plate work station, can be summarized as follows:

. provic_;ﬁng a semiconductor device having a substrate with a periphery, a plurality of
conductive vias formed in the substrate, a semiconductor die mounted on the substrate
and electrically coupled to the plurality of conductive vias, a plurality of conductive
balls attached to the substrate and electrically coupled to the sen:uconductor die through
the plurality of conductive vias
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pl aci ng the sem conductor device in the test socket such that the plurality
of electrical contacts of the socket is in contact wwth the plurality of
conductive balls of the attached to the substrate additionajlq ng@hng

t he sem conductor device using the plurality of input contacté Y i at
| east power to the sem conductor die the biasing is perforned at a

t enper at ure above an anbi ent tenperature t he bi asing conprises burn-in of
t he sem conductor device the biasing the senmi conductor device conprises
subj ecting the sem conductor device to high tenperatures for various
periods of time, and the biasing the sem conductor device conprises
functionally testing the sem conductor device after the sem conduct or

devi ce *haprolisiing & dbjiecteaidotioet firgbed GRP GiereHi @hdb@br ddiadd MThaRflI0dS of

time. Th oF | j rms with the concomtant plates aRd shuttl es
ﬁplgﬁagl%&?cﬁgctﬂ&ﬁ lﬁo#i'tgcr:tg

have bee ] _exenp enbodi ments which is not to negate that other
conf i gtr aitlpeing therssmpasslinttbeddvice iprtloaestaotlos sidotat e pREARY bi SRbuigNNect i ons

bet ween t ' : ‘ ' ocket ., For .exanpl e, the number

of  sockets et ek APERAT IR Aty S{ikupuce ST STuvanentsn s

i nt ended P& "e?’r@é‘ﬁﬁﬁss the foregoing preferred enbodi nents as well as a

r easonabl gditngRy Biasiagyl : de.to .t he appended
8By Biasi®g Hh&&hﬁ&ﬁ@udﬁ)?ﬁ@xﬁ@é’&s‘ﬁ%@g g!g.ganlﬁﬁ gg?nquﬁc%qtﬁcg

clai ns rsat‘?erl t? t he fotLe?PoLng I SCUSSsI on $1% 5 access
the scopeBf 3t !Ast PPAGLIRthe Sernigonghictor discc| usi ve rights are claimed. 26 19
VAR 2004 itibiasing icpafomidd e tebipefataftbort LombiEANeRALLLRY 2 bal | grid array

device into conductor manufacturing work station

(S: g?p(r: ?g?'#éé Qlt%ﬁgg g(tnngsc@f ,um-?n gfetHé semiconductor device
* the biasing the semiconductor device comprises subjecting the semiconductor device to
high temperatures for various periods of time, and
¢ the biasing the semiconductor device comprises furictionally testing the semiconductor
device after the semiconductor device has been subjected to high temperatures for

various periods of time.

| The described pick up arms with the concomitant plates and shuitles have been shown in
exemplary embodiments which is not to negate that other configurations are possible to
provide the required electrical connections between the semiconductor device and the
socket. For example, the number of sockets per shuttle plate can be changed. Whereas
the invention is intended to encompass the foregoing preferred embodiments as well as
a reasonable range of equivalents, reference should be made to the appended claims
rather to the foregoing discussion of examples, in order to access the scope of the
invention in which exclusive rights are claimed.

.l
R—
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provi ding a sem conductor device having a substrate with a periphery,
a.plurality of conductive vias fornmed in the substrate,, .a sem conductor
di e mounted on the substrate and electrically coupled to the plurality of
conductive vices, aplurality of conductive balls attached to the
substrate and electrically coupled to the sem conductor die t ﬁ :
plurality of conductive vias; providing an input pocket for 13”@%%60%he
sem conductor devi ce and having a plurality of, seni-circular hol es; -and
pl aci ng the sem conductor device in the input pocket such that the
plurality of sem -circular holes of the input pocket is providing proper
positioning to the plurality of conductive balls that is attached to the
substrate. 2) The nmethod of claim 1l and further conprising biasing the

sem conductor device using the plurality of sem-circular holes to send
pressure to the sem conductor die. 3) The nethod of claim2 wherein said
biasing is perforned at a tenperature above the anbient tenperature. 27 19
MAR 2004 WhatThes ektlwed afs:cl ai m 2 wherein said biasing conprises burn-in of
t he sem conductor device. 5) The nethod of claim4 wherein the step of

bi asing the semi conductor .device conprises burning-in of the

sen1condug}q¥“mghoé Egég%%t rEiﬁ SPY gra%gﬁhépg 8ﬁg&£ggésén1conductor

devi ce out sem con nanu acturln
device into a semiconductor manufacturing work station comprising

the steps of:

providing a semiconductor device having a substrate with a
periphery, a plurality of conductive vias formed in the substrate,
-a semiconductor die mounted on the substrate and electfically
coupled to fhe plurality of conductive vias, a plurality of
conductive balls aﬁtached to the substrate and electrically
coupled'to the semiconductor die through the plurality of
conductive vias;

providing an_input pocket for receiving the semiconductor
device and having a plurality of semi-circular holes; and

placing the semiconductor device in the input pocket such
that the plurality of semi-circular holes of the input pocket is
providing proper positioning to the plurality of conductive balls

that is attached to the substrate.

2) The method of claim 1 and further comprising biasing the
semiconductor device using the plurality of semi-circular holes to
'send pressure to the semiconductor die.

3) The method of claim 2 wherein said biasing is performed at a

temperature above the ambient temperature.
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conprising the steps of: providing a sem conductor device having a
substrate with a periphery, a plurality of conductive vias fornmed in the
substrate, a sem conductor die nounted on the substrate and electrically
coupled to the plurality of conductive vial, a plurality of GPO MARt poge
balls attached to the substrate and electrically coupled to the

sem conductor die through the plurality of conductive vias; providing an
out put pocket for receiving the sem conductor device and having a
plurality of sem -circular holes; and placing the sem conductor device in
t he out put pocket such that the plurality of sem -circular holes of the
out put - pocket is providing proper positioning to the plurality of
conductive _balls  of the attached to the suhstrate. 7) As claim6 with the
Caat L o oTRE BErHG! CCCLEHA CoRBREESR Sed fa@ouap o S PRFTT o1 G1F

sem - Ci gul 8¢nNURfdersendiJyessure to the sem conductor die. 28 3 MAR
2004 8) The nmethod of claim7 wherein the step of biasing is perforned at
a tenperature above the anbient tenperature. 9) A nethod for positioning a

ball gri ray senjcaonductior device in a sem conductor manufacturing work
stati on5goﬁ{3?i‘§‘? H & Cg‘?’e‘bs‘l SPEIFABVERE ifFeR an‘i”cmtt&e devi ce having a

et 1 2Eentbbiafer A1 WeRREE Yoorfbrhlsd5 bt ¥if-150BE 14 enYbBRab OISR TN the

6) A method for transporting a ball grid array semiconductor
device out of a semiconductor manufacturing work station
comprising the steps of:

providing a semiconductor device having a substrate with a
periphery, a plurality of conductive vias formed in the substrate,
a semiconductor die mounted on the substrate and electrically
coupled to the plurality of conductive vias, a plurality of
canductive balls attached to the substrate and electrically
coupled to the semiconductor die through the plurality of
conductive vias;

providing an output pocket for receiving the semiconductor
device and having a plurality of semi-circular holes; and
placing the semiconductor device in the output pocket such that
the plurality of semi-circular holes of the output pocket is
providing proper positioning to the plurality of conductive balls

of the attached to the substrate.

7) As claim 6 with the addition of biasing the semiconductor
device using the plurality of semi-circular holes to send pressure

to the semiconductor die.
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a sem conductor die nmounted on the substrate and electrically coupled to
the plurality of conductive vias, a plurality of conductive balls attached
to the substrate and electrically coupled to the sem conduct o‘rqg’l 8 E‘W*rough
the plurality of conductive vias; providing a device docki ng“p fs‘e or
easy interfacing between the device |oad board and the device handl er; and
pl aci ng the sem conductor device in the device buffer such that the
plurality of sem -circular holes of the buffer are in mninumcontact with
the plurality of conductive balls of the attached to the substrate. 10)
The nethod of claim6 wherein biasing the sem conductor device wusing the
pluralit8) dﬂ‘hsmmithodr@fjlcdlaihaoveahd&zoei&ertdlepé%@ﬁ&btiesiﬂ? i€ qrivethye balls
connected to the sem conductor die. 11) The nethod of claim 10 wherein the
step of Bt &iTAPPPEAtYES POPYEITAR AhiemseEamRRZatABEVe t he anbi ent
tenperature 29 19 MAR 2004 12) The nmethod of claim 10 wherein the step of
bi asi ng conprises burn-in of the sem conductor device. 13) The nethod of.
cl ai m 1® WlereithotihBostpes iofiobiagi ndaihegrienimerdyenDtottibee 689DEd Ses
functionally testing the sem conductor device. 14) A nethod for
posi ti omithg aSBREFOFUGH O%r PaHU ST EoRAUEPBK SthhiiosecPmpaisiard ¢baduct or hot
pl ate woyderit al.on " conprising the steps of:
providing a semiconductor device haviﬁg a substrate with a
periphery, a plurality of conductive vias formed in the substrate,
a semiconductor die mounted on the substrate and electrically
coupled to the plurality of conductive vias, a plurality of
conductive balls attached to the substrate and electrically
coupled to the semiconductor die through the plurality of
conductive vias; .
providing a device docking plate for easy interfacing between
the device load board and the device handler; and
placing the semiconductor device in the device buffer such
that the plurality of semi-circular holes of the buffer are in
minimum contact with the plurality of conductive balls of the

attached to the substrate.

10) The method of claim 6 wherein biasing the semiconductor device
using the plurality of semi-circular holes to send pressure to the

conductive balls connected to the semiconductor die.

11) The method of claim 10 wherein the step of biasing is

performed at a temperature above the ambient temperature
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provi ding a sem conductor device having a substrate wth a periphery, a
plurality of conductive vias fornmed in the substrate, a sem conductor die
nounted on, the substrate and electrically coupled to the plurality of
conductive vias, a plurality of conductive balls attached to the subst %te
and electrically coupled to the sem conductor die through the pﬂéh%ﬁ&é@lof
conductive vias; providing a device hot plate pocket for receiving the

sem conduct or device and having a plurality of sem -circular holes; and

pl aci ng the sem conductor device in the hot plate pocket such that the
plurality of conductive balls attached to the substrate ‘is exposed to

m ni mum pressure. 15) As claim14 with the addition of biasing the

semn conductor device using the plurality of sem -circular holes to send

pr essur el2} drieheesbpidcohductior 18 €hezpim ShppnRtop ot PapsSTRE ARMHOESST claim

14 wherejn_the steghof ?h?Siﬁﬁg%s égﬂzrned at a tenperature above the
anbi ent PeHpErhtdr 7€ 15508 ko -

of cl'aim 14 wherein the step of biasing
conprises burn-in of the sem conductor device. 18) The nethod of claim 14
wherein the step of biasing the sem conductor device conprises subjecting
t he seni t3ndlict eetdedi o clagrhil§hweerpier &her 65ePo?f Riisdig pB®i ods of tine.

19) A method for RoS Lioning a ball orid.ariaY,§eriaandrehar

semiconductor device.

14) A method for positioning a ball grid array semiconductor
device in a semiconductor hot plate work station comprising the
steps of:

providing a semiconductor device having.a substrate with a
périphery, a plurality of conductive vias formed in the substrate,
a semiconductor die mounted on the substrate and electrically
coupled to the plurality of conductive vias, a plurality of
conductive balls attached to the substrate and electrically
coupled to the semiconductor die through the plurality of
conductive viqs;

providing a device hot plate pocket for receiving the
semiconductor device and having a plurality of semi~circular

holes; and

placing the semiconductor device in the hot plate pocket such

that the plurality of conductive balls attached to the substrate

is exposed to minimum pressure.

15) As claim 14 with the addition of biasing the semiconductor
device using the plurality of semi-circular holes to send pressure

£to the semiconductor die.
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device in a sem conductor hot plate work station conprising the steps of:
provi ding a sem conductor device having a. substrate with a periphery, a
plurality of conductive vial formed in the substrate, a sem conductor die
nounted on the substrate and electrically coupled to the plurallt of,
conductive vial, a plurality of conductive balls attached to t4 %ﬂ%3g$ate
and electrically coupled to the sem conductor die through the pIurallty of
conductive vias; providing a device test socket for receiving the

sem conduct or devi-ce and having a plurality of electrical contacts; and

pl aci ng the sem conductor device in the test socket such that the
plurality of electrical contacts of the socket is in contact wth the

plurality of)omslueihee dalhsinfi14 Mpeabiaahedstap t&sﬁmaybéif%te il A
2004 20) As claim19 with the addition of b|a5|ng the sem tonductor device

usi ng the PPUFInad) apfaiteppersomeebsve cheeadbignt eanperpower. to t he
sem conductor die. 21) The nethod of claim 19 wherein the step of biasing
is performed at a tenperature above the anbient tenperature. 22) The

nmet hod of e piThel devheseii cl Bem St€pnefe Bl asleNgLEOGH b§§§1ng{3lélbﬂpkilség the
sem conductor device. .23).The nethod of claim 19 wherein the step of
‘bi asi ng th@urn in of the semiconductor device.

18) The method of claim 14 wherein the step of biasing the
semiconductor device comprises subjecting the semiconductor deviece

to high temperatures for various periods of time.

19} A method for positioning a ball grid array semiconductor
device in a semiconductor hot plate work station comprising the
steps of:

providing a semiconductor device having a substrate with a
periphery, a plurality of conductive vias formed in the substrate,
a semiconductor die mounted on the substrate and electrically
coupled to the plurality of conductive vias, a plurality of
conductive balls attached to the substrate and electrically
coupled to the semiconductor die through the plurality of
conductive vias;

providing a device test socket for receiving the
semiconductor device and having a plurality of electrical
contacts; and

placing the semiconductor device in the test socket such that
the plurality of electrical contacts of the socket is in contact
with the plurality of conductive balls of the attached to the

substrate.
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sem conductor device conprises subjecting the sem conductor device to high:
tenperatures for various periods of time. 24) The nmethod of claim19
wherein the step of biasing the. sem conductor device conprises
functionally testing the seniconductor device after the sem conductor
device has been subjected to high tenperatures for various pefgogR ki«

time. 32

20) As claim 19 with the addition of biasing the semiconductor
device using the plurality of input contacts to send at least

power to the semiconductor die.

21) The method of claim 19 wherein the step of biasing is

performed at a temperature above the ambient temperature.

22) The method of claim 19 wherein the step of biasing comprises

burn-in of the semiconductor device.

. 23) The method of claim 19 wherein the step of biasing the
semiconductor device comprises subjecting the semiconductor device

to high temperatures for various pericds of time.

24) The method of claim 19 wherein the step of biasing the.
semiconductor device comprisés functionally testing the

semiconductor device after the semiconductor device has been

subjected to high temperatures for various periods of time.
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