24 Decenber 2005 -1 TEST HANDLER APPARATUS FOR SMD ( SURFACE MOUNT DEVI CES),
BGA (BALL GRI D ARRAYS) AND CSP (CHI P SCALE PACKACES) The present invention
relates to a test handl er apparatus for SMD . (surface nount devices) , BGA
(ball grid arrays) and CSP (chip scal e packages). As known, a wi de variety
of packages has been developed for integrated circuit @%icq%%%go These
packages are used in surface nount devices (SVD) , Bal " yg (B&A)
and chip scal e packages (CSP). After these packages have been fabricated
or, sealed, their paranmeters need to be conpared to both the technica
speci fi caTESA aHMANDhERc SERARATUS e fUUIR e AMAt s ( STTRIHEGE ciMIUNT abEVII&ESE

testing s e n i ted handling
system w%?%-R%ﬁi?b&gﬁFbgﬁ%ﬁﬁ¥®y%gﬁh%%ﬁﬁa@%ﬁgg%%?gﬁ?3§F§?§§§§s of testing

i nclude how to, increase productivity, howto avoid | ead/ball damage, how
to cope wth operational and nmaintenance consequences as a result of
package changes. A prior art testing includes steps of input transfer,

hot / anbi e C reating, pa par t.atdon i ggy% put
transfer.Q%ﬁpﬁ?&%%%Héfgﬁ£Fﬁg% @egkggﬁgﬁgﬁgéf%oﬁ%%%gcﬂgﬁafégygthentggirated
as st andalfese sMp di seefatoeadiongtf ramridws pr eviBGas Opelhat gondwsernragsiinect ed
in an inline %ysten1,24 Decenber 2005 - 1A One object of enbodi nents of
the i nven®feh € t{GhilkpGrd e BREAFSUghput of the handling equi prent with
multiple matrix units testing, either for singulated or strip packages.

Anot her object of this invention is the elimnation of chan%lng tester

| oad boar @kt éstowrontaactisie fraekety of packages has been developed for
integrated circuit application. These packages are used in
surface mount devices (SMD) , Ball Grid Arrays (BGA) and

chip scale packages (CSP). After these packages have been
fabricated or, sealed, their parameters need to be compared
to both the technical specification and the customer
requirements. Commercially available testing systems can be
categorized as a standalone or automated handling system

with limited flexibility and capacity.

Critical issues of testing include how to, increase
productivity, how to avoid lead/ball damage, how to cocpe
with operational and maintenance conseguences as a result

of package changes.

A prior art testing includes steps of input transfer,
hot/ambient chamber treating, package transportation,
testing and output transfer. Input transfer involves
loading from stacked trays when operated as standalone or
direct loading from the previous operation when connected

in an inline system.



According to the present invention, there is provided a test handler
apparatus, conprising a treatnent area; a testing station in said
treatment area; an output unit connected to an output of said treatnent
area; an input unit picking up singulated or stripped packages and

unl oading themon carrier boats in a |loading zone, whejghn, 'é}%gbgatnent
area includes a hot/anbient chanber including heating neans for heating
undersi des of said carrier boats; andl& tonveyor nechani smtransferring
said carrier boats fromsaid | oading zone through said treatnent area to
said testing station and fromsaid testing station to said output unit,
wher ei n s@hd cdnesytor of meotrmdigrariusc| ofeshea InyeRrt £l ilér BOatMPERNSS er

rechan sTyCRr TR0, AL CBET S L Iram st haad g tane ouet e

heat i ng S ier ns ani sm i ndexing said
carrier bgpatgikhr oughssaitédtasig,ng &itaidon;fand angdapted uoict, sstripct ur ed
to receive said carrier boats fromsaid_first carrier boat transfgﬁg

id 24

mechani snPafliageske AYRF ri OPIFGAts ?D a Td¥i%pi AGVEBELPFon 15 s

Decenber 2007 1Bt gati 98 SLRlh§Dng WNELSidY Saigh SeeRnd Galddter chorbots
transfer nmechani smconprises: Jaw neans gripping said carrier boats at said

gri ppi ng bposkti on and i ndexing said carrier boats under a test head wth
a precise, predetermned pitch; and |ifter neans, |I|ifting a carrier boat
agai nst said test head after each pitch advancenent and | owering said

carrier bpatoahtay test cHef Bresedp ofnediwifackagese Agsorglicgided a
enbodi nents of the invention, package handling

test

handler apparatus, comprising

a treatment area;

a testing station in said treatment area;

an output unit connected to an output of said
treatment area;

an input unit picking up singulated or stripped
packages and unloading them on carrier boats in a loading
zone, wherein said treatment area includes a hot/ambient
chamber including heating means for heating undersides of
said carrier boats; and a conveyor mechanism transferring
said carrier boats from said loading zone through said
treatment area to said testing station and from said
testing station to said output unit, wherein said conveyor
mechanism includes:

a first carrier boat transfer wmechanism carrying said
carrier boats from said loading zone over the heating means
to a second carrier boat transfer mechanism indexing said
carrier boats through said testing station; and

an adapter unit, structured to receive said carrier
boats from said first carrier boat transfer mechanism and

take said carrier boats to a gripping position in said



i nprovenent is achieved by nodifying the hol ding nechanism design. In
particul ar, according to one aspect of the invention, a universal carrier
is provided which is able to contain nultiple singulated or strip packages
for the purpose of testing. Placing packages onto carriers with
standardi zed - L 24 Decenber 2005 di nension allows ha | t to
accommodate the packages in singulated or strip condi??%ﬁéaﬁﬂgﬁﬁgﬁ | er

equi prent woul d deliver themto the tesBer for testing. 5 According to an
enbodi mrent of the invention, the test handler apparatus for testing Sf40,
BGA and CS? packages conprises the follow ng elenents: > An input transfer
nmeans; 10 > A hot/anbient chanber; > A carrier transportation neans; > A
uni versal carrier nechanism > A uRivensaI mat.ri x tes%fsite conta%t c
assenbly; > AC§SRgBE nEtAFAO8I nghiPEEEA™ eSEtHy; STE°R9A FREFIK st IR
package tesLhlger>mARLaUL BHE cbi@rsker .means. For the understanding of the
present invention, 'a preferred enbodinent is now described, purely as a
non 20 linitatjew ewams griwctimg efedrermartiey Heczhe| akedaidr SWLRGS NI
wherein: Fiqure 1 shaows l.an vi_ew from.aho f i us
accordingp?gl%ﬁgniﬁQ n%F%ﬁ%l Pglre Cﬁgré %é%%ﬁgfﬁ?ggﬁ%?§€g§¥ﬁfﬁ%£ﬁ%ndling
25 appar aftishof o Fi gt €i de, Figtdde Sarhdnad pagispact | wemd/i dvifafera paekage

input transfer unit; Figures 3b and 3c show cross-sections of the ?Fckage
i nput trahdfEingnid BRTFAEEr &BE fgpinst said test head after eac

pitch advancement and lowering said carrier boat after test

of a group of said packages.

According to embodiments of the invention, package handling
improvement is achieved by modifying the holding mechanism
design. In particular, according toc one aspect of the
invention, a universal carrier is provided which is able to
contain multiple singulated or strip packages for the

purpose of testing.

Placing packages onto carriers with standardized



Fi gures 4a and 4b are

perspective views of a package carrier |oaded with a formed strip and

si ngul at ed packages, respectively; Figures Sa, 5b, 5c show different

| ayouts of the 35 package carrier of Figures 4a, 4b; and Figure 6 shows a
cross-section of a tester head; and Figure 7 is a plan 'QM/of t%ﬁogesting
station. 40 Wth reference to Figures 1, 2,-,a testing a%*o ?(‘;‘ﬁrﬁ%er
conprises an input unit 2; a hot/anbient chanber 3; a |oading zone 4;

carrier boat transfer mechanisns 20; 6, 47; a testing station 5; a test
head 7 in the testing station 5; a singulation station 8; and an out put
unit 45 9. dimetetinid , attlewnphtndietr 2@uitisetp & @adg@mmBiaHaX the

si ngul at ed packagess 30n ( EBigie Bbdd ovra st @dndpaekageTH ik @l 3€)
processed bgquienmrayivwnisl @4dEbceaber n2R08copeRAR e ThEo b V&St iR can be
designed to handle different quantity of packages 30. The structure of the
i nput ursit Rcksrahown 6 EnJWsRo88imBnand TOPRE| SeS ensi dale Eﬂem%él%' e
al ong a horpzgatak pat gh@diéiaféi‘l REsBiver tsmﬁl lscz@‘laﬁa e st HARSGEEsarm

11. The trapshgkiae® tkeDifKS difiddee RARKIOES (either ina strip or
singul ated) froma previous package nanufacturlng unit (not shown) and
hol ds then110;be H f wi th i-ndividual sensors to
det ect bhe pres HE% ut & c% ﬁgnlhe transfer. Details of the

} Q-ﬁ PErs
i nput unit 2 r| p|n Si é%F%Ka es 30 and stripped packages 30 are

shown in F|g§' hﬁrS rapgg SPiE ‘packages 30 are 15 pl aced
onto carrier oéisuq%v?ﬁs%%ecﬁéééﬁﬁgmfﬁﬁénésnhnear t he hot/anbi ent chanber
3. The S|nguI§TéH1H§€%%§%%1 matrix test-site contact assembly;

> A ganged matrix singulated testing:
15 > A matrix strip package testing
> An output transfer means.

30 singul ated and stripped packages, respectively;

For the understanding of the present invention, 'a

preferred embodiment is now described, purely as a non-
20 limitative example, with reference to the enclosed

drawings, wherein: ’ : .

- Figure 1 shows a plan view from above of a handing

apparatus according to the inveation:

- Figure 2 is a perspective view of the handllng
25 apparatus of Figure 1;

- Figure 3a is a perspective view of a package input

transfer unit: - :

-  Figures 3b and 3¢ show cross-sections of the’

package input transfer unit of figure 3a, for
30 singulated and stripped packages, respectively;

- Figures 4a and 4b are perspective views of a

package carrier loaded with a formed strip anad

singulated packages, respectively:;

- Figures 5a, 5b, 5c show different layouts of the

35 package carrier of Figures 4a, 4b; and
- Figure 6 shows a cross-section of a tester head;

and
- Figure 7 is a plan view of the testing station.

40 With reference to Figures 1, 2, a testing apparatus 1
comprises an input unit 2; a hot/ambient chamber 3; a
lLoading zone 4; carrier boat transfer mechanisms 20, &,
47; a testing station 5; & test head 7 in the testing
station 5; a singulation station 8; and an output unit

45 9.

In detail, the input unit 2 picks up a gang of matrix
singulated packages 30 (Figure 3b) or a strip of
packages (Figure 3c), processed by the previous



30 of a frane are all taken together, with the same pitch as in a strip
and then deposited in the sane arrangenent onto one carrier boat 12. 20
The carrier boats 12 (see Figures 4a, 4b) conprise a plurality of seats 15
(better shown in the cross section of Figure 6), one for each package 30,
and cavities 16 for the pins. The seats are arranged iy Bodanb@Bidoos
arrangenent, with rows extending transversety to the feeding direction in
the testing station 5. Furthernore, each carrier boat 12 conprises a
plurality of test head | ocating holes 17 extending on a side of the
carrier boats 12 at constant pitch, and strip 30 clanper 18, for holding a
strip in theRREBIFEeN- pobei ohvFnbiear r¢en boat sda2ighsed i hol udendkad
frane | ocatdidifgient (@eanshowny If peckegesciOxr | ocating a strip, and hol es
in the bottom (not shown), to allow grip by gripper of the carrier boat
transfer 35Thectetiusmuirdheflt ese Hegdtl crdtt gy bel shold dmne FAlgugreda on a
i ne in 3heaheedcogpdisest i an shidde ltleshbmgblet aklong5;a allcarinainiteal y t hey
are provi degaah batd cdrxteging tdheveaticelllpoassid2bleenershd Fzroaemt est
head |ocatlng hohe 1Erassfeavi deth fan t packews uef @@t s phkdGelst Wagor ows of
packages 30Yeishetrhatintwa rewzief packagrgull@eane Fesiedasi pikbiapgeusly.
Shape, posipaokaged mundbBicolizrihg wedits (hoanGHIW) CaMut ilgs P dgegnd on
the spadi fisypaekagesBla andchln rafmsent hei €Rr Ehai ieRkl 17efd&rd Esgnded
for, and argetébe same gsssicé PoBaghaingamD saag_bzh?t ehPackagese 30  Of
the sanme tymerafbs Vi sifbl ecfid omihpaur esirdd  49. ségﬁgigfy | Pyt Ba Qg the
seats 15 i pLgdg&ar r3@r deat soPidgedorpghtigeentagsonfiguratd o nackages
30 and/or -migfrdecemeindO0f, respectively. The packages 30 are
15 placed onto carrier boats 12 in the loading zone 4,
near the hot/ambient chamber 3. The singulated packages
30 cf a frame are all taken together, with the same
pitch as in a strip and then deposited in the same
arrangement onto one carrier boat 12.
20 _ .
The carrier boats 12 (see Figures 4a, 4b) comprise a
plurality of seats 15 (better shown in the cross
section of Figure 6), one for each package 30, and
cavities 1l€é for the pins. The seats are arranged in a
25 matrix arrangement, with rows extending transversely to
the fesding direction in the testing station 5.
Furthermore, each carrier boat 12 comprises a plurality
of test head locating holes 17 extending on a side of
the carrier boats 12 at constant pitch, and strip
30 clamper 18, for holding a strip in the desired
position. The carrier boats 12 also include lead frams
location pins (not shown) for correctly locating a
strip, and holes in the bottom {not shown), to allow
grip by  gripper of the <carrier boat transfer
35 mechanisms. The test head locating holes 17 are aligned
line in the feeding direction in the testing
station 3; alternatively they are provided on both
sides of the carrier boats 12. Generally, one test hzad
locating hole 17 is provided for two rows of ssats 15
40 (two rows of packages 30), so that two rows of packages

30 are tested simultaneously.

on &

position and number of the seats 15 and the
cavities 16 depend on the specific packages 30 and

45 frames the carrier becats 12 are intended for, and are
the same for strip packages and singulated packagass 30
of the same type, as visible from Figures d4da, 4b.

Shape,

Exemplary layouts of the seats 15 in each carrier boat
50 12 for different-configuration packages 30 and/or




frames are shown in Figures 5a-5c. In Figure 5a, X is the pitch between
two units along the x-axis, and nmay range from3rr~n to 450mm "1 is the
pitch between two wunits along the y-axis, and may range from3mmto 5
110mm The nunber of rows (in the x-axis direction) and colums (in the
y-axis direction) may range from1l to 50. In Figure 5b24bg§erﬁ§§t@0@,5 are
arranged in islands of 10 two rows and fotd—colums. A Is the pitch
between two islands along the x-axis and may range from6émmto 450mm B is
the pitch between two islands along the y- axis and may range from 6mmto
110mm The nunber of islands (in the x-axis y-axis direction) my
gFan&é" ar eIRFEgréd ith tPe

range 15 frigia™e3 0258, 3hP* glife F3EWSTyI
eadig sPARALCHRFYAEE BRI MMt ottt ?\'/RB et s¥TAXEfie ANDHMIY axi s

X-axi s;
directi on WIREYIS nFAoﬁlﬁs?;Tffﬁe teane 2 AB&ni ng afd t29 \Pdﬁ?é's praresped%r
figure 5b. R&f&S i RGOAGRI §NBo Krgidiés 12nd, PA¥ chprger bsalls APm tffter

| oadi ng Wi t hlOR&E -S| |2imEe pakageys3d iy e i xeaxssr Adsamf ome iamsut unit
2, are advameddmpist h{hnt kee25/ ttianbicactépantbarald FBoSG theoni Ledti on of
the arrow 20.by neans of. a first carrier boat transfer mechanism of any
known structure, for exanple conprising a gripper engagi ng bottom holes in
the carrierIbodtiguk® Shndtheowdgats old lBowe pratengeadt i26. isbamdsi 6ftesting
so' 30 Ilequtwes rowze amderfsude aflumnodyed| yisngtvar piléchbdatt Wien | swheat ed
by a heati npsheads talengredtet exmiaxdd etedpenayursmandgasifieon hémmottanbi ent
chanber 3, 4Hemmpaskagest3® pintthebeawsieer thaat id2aade hdlothef orhea y€ertain
time periodaxips efagriabhyyt wamjeutfesm |6mmh he o351 Alhar nathie/enumbetresdf ng does
not requireidieatdag (@b e :pea:kiageanao,y-caaus efii beatsohP @ag helmld n

anbi entL5 enfddNIetd . 50.

In Figure 5c single islands are aligned in the x-axis;
each island comprises a minimum of two seats in the x-
or y-axis direction, wherein A has the same meaning and

20 values indicated for figure 5b.

Referring again to Figures 1, 2, the carrier boats 12,
after loading with the singulated packages 30 or entire
strips by the input unit 2, are advanced within the
25 hot/ambient chamber 3 along the direction of the arrow
20 by m=zans of a first carrier boat transfer mechanism -
of any known structure, for example comprising a
gripper engaging bottcm holes in the carrier boats 12,
and brought to a hot plate unit 25. Here, if testing so’
30 regquires, the underside of an overlying carrier boat 12
is heated by a heating means to a predetermined
temperaturs. Inside the hot/ambient chamber 3, the
packages 30 on the carrier boat 12 are held for a
certain time period, preferably two minutes. In the
35 alternative, 1f testing does not require heating of the
packages 30, carrier boats 12 are held in ambient

environment.

Thereafter, a carrier boat 12 is transferred onto an
40 input adapter 26 including a first lifter 26a and a
gripper 26b (Figqure 7) engaging the carrier boats 12
from below. -

The input adapter 26 feeds each carrier boat 12 to a
45 second carrier boat transier mechanism 6, including a
pair of jaws 27a, 27b arranged each on a respective
side of the transportation path. As shown in Figure 7
(showing the jaws 27a, 27b with continuous line in the
rest position and the Jaw 27a with dotted line in the
50 position at the end of testing), the jaws 27a, 27b




Thereafter, a carrier boat 12 is transferred onto an 40 input adapter 26
including a first |ifter 26a and a gripper 26b (Figure 7) engaging the
carrier boats 12 from below. The input adapter 26 feeds each carrier boat
12 to a 45 second carrier boat transfer mechanism 6, including a pair of
jaws 27a, 27b arranged each on a respective side of thg b%@éiﬁ@é}rzto@fsi on
path. As shown in Figure 7 (showing the jagw 27a, 27b wth continuous |ine
in the rest position and the jaw 27a with dotted line in the 50 position
at the end of testing), the jaws 27a, 27b 24 Decenber 2005 -G operate
alternatively to grip each one carrier boatl2 and index it below the test
head 7. The R DFaa2reragtdned edeh @aipi @adjoaend2cafrraest dpat 12
correspondi @gtco inhéepi tich f Lowethesttassadneéadat’i.nf | gswd7 27@,aldtw 5
testing of &dyEnge ofapackagesed0baedodizatell ai shep cioeste spead! imyc atd ng
hole 17. Spédief irhtel, ofi tthe eteseéndead Fogatend, halfds st7ofto tdid cwo
jaws, for erasplieg awf27a, qrovwgs towgrabkadds f 30 ngssaciiaeeddoaitA42,2 grips
it and advahess headhdercatirey ttestehead 7 to bring a first group of
packages 30 in the test position. After testing of the first group (as
bel ow expl a§ped) £ ichd Ifyi,r swifAw 2Xte mahurnces thiguear rier sbogitr 2 9F a step
and so on upkél the |psts15 fyoureRinglackages 30azhasmbeer t estadq(dett ed
positiag). fdbeng slanditananist Y121 hgriipsstit axnd7admavessavway fr@as the
tested carrtied beat Ieadi fecbhersrpnd Fawsc2 ProdPVves Wil sipsequent
carrier boatn 12hebreughtpdoitide. JAFPBENG SRASiHy o by hEhe st .adapt er 26)
and 20 gripgadt beDdid NExp e AdMANCarmNt rof-st-he; Secong | gdiyddbe s first
jaw 278" 1 ldfASe NP T €31 POSKL i SFep M A3 sbOlodl LRRIIAT And Unbiler
carriersbogirols &t HBek8BEsOB0 has been tested (dotted position).
: Then, simultaneously, the first jaw 27a moves away from

the tested carrier boat 12 while the second jaws 27b

moves toward a subsequent carrier boat 12 (brought to

the gripping position by the input adapter 26) and
20 grips it. During the advancement of the sscond jaw 27b,

the first jaw 27a returns in the rest positicn, ready

for gripping a further carrier boat 12, at the end of

testing of the carrier boat 12 gripped by the sescond

jaw 27b.
25 :
' After each advancement of a carrier boat 12 in the
testing station 5, a sacond lifter 28 having a platform
29 lifts the carrier boat 12 to the test head 7. The
tester head 7 is located stationary above the
30 transportation track. To increase precision in
positioning the carrier boat 12 to be tested, conical
pins (not shown) are provided below the test head 7 for
engaging the test head locating hecles 17. Along the
transportation track in the testing station 27, the
35 packages 30 are held against the respective carrier
boat 12 by vacuum, as shown in figure 6 by arrows 45.

After a carrier boat 12 is docked, a group of packages
30 is tested electrically, as shown in figure 6, in
40 accordance with the test specification required. In
particular, testing of packages 30 is made wvia test
fingers or pins 32 mounted on a tester head contact
block 31 belenging to the test head 7 and in contact
with the top surface of the formed leads extending from
45 the package 30 to the end of leads (lead shoulders).
The testing fingsrs or pins 32 can be single or Kelvin

contacts.

The test result will be communicated to the handling
50 equipment, in a per se known manner, and its status is




testing of the carrier boat 12 gripped by the second jaw 27b. 25 After
each advancenent of a carrier boat 12 in the testing station 5 a second
lifter 28 having a platform 29 lifts the carrier boat 12 to the test head
7. The tester head 7 is |located stationary above the 30 transportation
track. To increase precision in positioning the carrie t 12 be
tested, conical pins (not shown) are proviged belom/th'4@§§?n%g§%8§ for
engagi ng the test head |ocating holes 17. Along the transportation track
in the testing station 27, the 35 packages 30 are held against the
respective carrier boat 12 by vacuum as shown in figure 6 by arrows 45.
After a carsiterdsbatini2ai gnalveked, WAy ogpmgl gfdckaged BOstsngestfeda

el ectrical | groaxp shbwackafiegurdd 6,tlisn d@rateor Yaace M tis trhevedsdown

speci ficati by relgai sediorich lpdceirc 2 &r antlesthagxef packagescBO0 Hys thesle via
test fingersspequinge 33zroublied @Tba tesperedwad chet avdxt bheokp3bf

bel ongi 15y tpathedesst 30eaflo¥ argktingontact ensiulrfe t Hethap iy f age tife t he
forned | eadsaexterd N30 f Fammd 5 tde tpackagen it achita ceando Dck edds alldead
shoul ders) . inTheatestubgrf i hgens tére ptost32rLadebs Ihgbener ¥e) Viche
contacts. Thestest heesilldontddc DBLEORTBNI erimprtilsed he bandhingy B¢ a

equi pnent, éfirdppet L0, NBAREforaNshEh Spakabee i 30 - fu2d Paseaher 2005
storedipn aWBEDMYA PO CHRY epheragkst esbi nyDingte aHAUPretppackages 30,

the carriercdpatetZnbgtMyedndo\dioily de secopthdifter 28 and indexed one
pitch by the respective jaw 27a, 27b to present the next group of 5

packages 3G{oy, t @ NPecdRgensiite depachidi of thle cpPackageso3d fipm the
tester headot@st & oglt31a8BEher group of the packages 30 in
15 contact with the contact fingers or pins 32 to do the
testing. This process repeats until all the packages 30

ars tested.

A gripper 47 engages carrier boats 12 that have
20 completed testing and takes them tc the output of
hot/ambient chamber 3. Outside the hot/ambient chamber
3, the singulation station B8 singulates the strip
packages, but is inactive in case of already singulated

packages 30.
25 :
Then, as shown in Figure 2 (wherein the singulating .-
station B8 has been omitted for clarity), at the output

unit 9, including an output adapter 34 and a miniturret’
35, packages 30 are remcved from the carrier boats 12
30 and sorted through by the miniturret 35; rejected .
packages 30 are brought to rejects bins 36 (Figure 1):
good packages 30 are loaded onte output shuttles 37
that move them to the next operation, and empty carrier
boats 12 are circulatesd, through a belt conveyor 38 and
35 a third lifter 40, to the loading zone 4, for loading
further packages 30, in singulated or strip condition,

as shown by arrows 41.

The advantages of the present invention are . the
40 following. The test handler apparatus is of universal
application and may treat any type of packages, either
singulated or stripped, by virtus of the use of carrier
boats adapted to the type and configuration of
packages. Thus, for treating different type packages,
45 it is only necessary to provide carrier boats 12 with

the specific seats and cavities layout.

The matrix-like arrangement of the seats 15 and its
arrangement according to the specific frame of the
50 packages allows the same carrier boats 12 to be used




in particular fromthe test fingers or pins 32, the tester head contact
bl ock 31 conprises a plurality of a stripper pins 33, one for each package
30 just tested, 10 that maintain the packages 30 against the respective
carrier boat 12 and avoid any sticking. Then, the second lifter 28 noves
the carrier boat 12 upwards to put another group of t K in 15
contact with the contact fingers or pins 3%to0 do the Q§%§$%W%%§§ﬁ§§
process repeats until all the packages 30 are tested. A gripper 47 engages
carrier boats 12 that have 20 conpleted testing and takes themto the
out put of hot/anbient chanber 3. Qutside the hot/anbient chanber 3, the
si ngul at i on fstrats bmg8latadulatess t heppedi pacgacgksges, tibug iseamanagtdpee in
case of already fyiayqlatmthgeeekages 30. 25 Then, as shown in Figure 2
(wherein the singulating station 8 has been omtted for clarity), at the
out put uni Transifec usf nghan patiagendapt és Tbcandza-onatioceiet fFom
packages 30taee rieqpmed fhQm t hhmargh erthoat @ntd 30 amessor heddibepugh by
the mniturigHeddndeairest ed fyuackagsse 30 fimyblHtight tante) egtsibpag 36
(Figure 1) ¢ongogdrpackages 30 are | oaded onto output shuttles 37 that
nove themto the next operation, and enpty carrier boats 12 are
circul ated, ThAr Gsha P2 HEEt CHNERYS 3B aRds35 ga&npgas! i iherp4Pa1iorthe
| oadi nqozongs fngf 9T uh0eEkBE] RUEASY RAGRGeT diftsingul ated or strip
condition, as Shown by arrows 41. The advantages of the present invention
are the 4AGHol LawiigesTNgrkesirHapgb ey apRAHAIdISahsl ChodNLYEREE! at
appl i cationand. gy hogat @Mmddps Sk E%%kac%é%% ki len ocalRgY A% O
stripped, by virgue ol d0esUsen@t FaEkhEEs Paks Adaml ed o 0 g divpe and
configygat il Qfgn  vacuum suction and surely released after
testing by virtue of the stripper pins.

Finally, it is  clear that numerous variations and
modifications may be made te the apparatus and method

20 described and illustrated herein, all falling within
the scope of the invention as defined in the attached
claims.



packages. Thus, for treating different type packages, 45 it is only
necessary to provide carrier boats 12 wwth the specific seats and cavities
| ayout. The matri x-Li ke arrangenent of the seats 15 and its arrangenent
according to the specific frame of the 50 packages all ows the same carrier

boats 12 to be used -~ 24 Decenber 2005 for singul ated |
packages with a sane shape and franme arrangenent. Traﬁ%?g?a%§&?%@ggackages

30 is made automatically from 5 the inpi8-unit through the entire test
handl er, independently fromthe singulated and stripped configuration. The
apparatus is able to test packages in parallel 10 using a universal matrix
contact test site. The packages are preehgeicy i ndexed and positioned at
the test head by neans of the test head |ocating holes 17; furthernore the
packages are held in position 15 through vacuum suction and surely rel eased

after testli ng l},}/tvég %%%%’Pf%@#m‘g p&ﬁrgprf%_gg%ly, it is clear that

numer ous var’ ations an ons nay ma o the apparatus and
met hod 20 descridhad-earingrit ustazat ed herein, all falling within the scope
of the "Jjnvention as defined in the attached clains._ 24 Decenber 2005 - 8-

CLAIMS P A tesf® KGRI SHhfrifitsl? Wt i STRy- ey r25tRént area; 5 a

testing stationjf Saight 1€l fresbnakeledaR O Wutitiit sPnsstiedrbataent
out put of said treatnment area,

area;

an input unit picking up singulated or stripped packages

and unloading them on carrier boats in a loading =zone,

10 wherein said treatment area includes a hot/ambient chamber
including heating means for heating undersides of said
carrier boats; and

a conveyor mechanism transferring said carrier boats
from said loading zone through said treatment area to said

15 testing station and from said testing station to said output
unit, wherein said conveyor mechanism includes:

a first carrier boat transfer mechanism carrying said
carrier boats from said loading zone over the heating means
to a second carrier boat transfer mechanism indexing said

20 carrier boats through said testing station; and
| an adapter unit, structured to receive said carrier
boats from said first carrier boat transfer mechanism and
take said carrier boats to a gripping position in said
testing station, wherein said second carrier boat transfer
25 mechanism comprises:

jaw means gripping said carrier boats at said gripping
position and indexing said carrier boats under a test head
with a precise, predetermined pitch; and

lifter means, lifting a carrier boat against said test

30 head after each pitch advancement and lowering said carrier

boat after test of a group of said packages.



an input unit picking up singulated or stripped packages and unl oadi ng
themon carrier boats in a |oading zone, 10 wherein said treatnent area

i ncl udes a hot/anbi ent chanber including heating nmeans for heating
undersides of said carrier boats; and a conveyor nmechanismtransferring
said carrier boats fromsaid |oading zone through said J pgalnent,area to
said 15 testing station and fromsaid testing station %o g410 %rt?tgut
unit, wherein said conveyor mechani smindudes: a first carrier boat
transfer nmechanismcarrying said carrier boats fromsaid | oadi ng zone over
the heating neans to a second carrier boat transfer mechani smindexing
said 20 carri eArboapparhtosghacsedddingt iteg sfatiimonl, anthexreixlagadd unay,
structured to receive said carrier

b?ats fromsaid fi.rrs arg&ig bggt a
transfer nBERES sFCTRI15€aKk@ sRPATcaPfi ef 2BBat 8TF37E Gy i %Bl ngepodition fn
sai d testiRg slalicitioMepath S d ssQeOndagaibrerbddd bmdnsibterdately
mechani sm conprises: jaw neans gripping said carrier boats at said gripping

position agdiprded epainiad aarrdenr Ut s under a test head with a precise,
predetersrined pitch; and lifter neans, lifting a carrier boat against said
t est 3(§ head after each pitch advancenent and |lowering said carrier boat
after test 3qf angrogppatasasd Jeackatiesy 24 Rdeeinbel 20052, 9 wheriirappafidt us
according to claiml, wherein said jaw geans coqgrise a pair

a

e

arranged | &&&tal h§ado has t pakRldbrad kth%n Opat FEoFPREF d PE&i e?nﬁgaf[dfaQ%ECh

al ternatel Bbfc&raig%oi@& Bé?%é%,fi&éw&ﬁﬁdﬁ ?roﬁ&u@ﬁ.ﬁh@r Hrits A&EAtdiAgnyO
T wher

claim1 or el n sai test head has a plurality of stripper pins, one
for each packagediades t esgainsdowavarespegtdmeudigrrzirr nePdehi nAvying

10 carrier board lowering.

4. An apparatus according to any preceding claim, wherein
said carrier boats have a plurality of matrix-like arranged
seats for said packages; said seats having a layout

15 reproducing a frame layout of said packages.

5. An apparatus according to any preceding claim, wherein
said carrier boats are structured to carry both singulated
and stripped packages.
20
| 6. An apparatus according to any preceding claim, wherein
said carrier boats have clamping means for holding the

stripped packages on the carrier boats.

25 7. An apparatus according to any preceding claim, wherein
said carrier boats comprise each a plurality of 1locating
holes for precigely locating said carrier boats under said

test head in said testing station.

30 8. An apparatus according to any preceding claim, wherein
said input unit comprises vacuum holding means movable from

a grabbing position to a releasing position overlying a



t he packages agai nst a respective carrier boat during 10 carrier board

| owering. 4. An apparatus according to any preceding claim wherein said
carrier boats have a plurality of matrix-like arranged seats for said
packages; said seats having a |layout 15 reproducing a frane |ayout of said
packages. 5. An apparatus according to any preceding clgy céfmt?éreiogs said
carrier boats are structured to carry both singulated and strippe
packages. 20 6. An apparatus according td%any preceding claim wherein
said carrier boats have clanping neans for holding the stripped packages
on the carrier boats. 25 7. An apparatus according to any preceding claim
wherein sgiagrd@i ikjathosd sb€olpaded, esaktidavalounal itigl difnd aoednagpibbieg
for precisely locating said carrier boats under said test head in_ said

testing st &P dhli 301BIuAAtaHp HEEISE cBF dBnf BT pPBc St g T I BRhifede

wherein sgltqiipn_put unit conprises vacuum hol di ng neans novable from a
grabbing position to a rel easing position overlying a 24 Decenber 2005 -10
carrier boat to be | oaded, said vacuum hol di ng neans picking up all
si ngul at.ed packages of a franme or _an_entire_ pack ripe D 9. .
appar at ts a?ccor%qhgalf%alé?ﬁu%r 8888irﬁdngl &M aﬁ%eng%%edgé’ﬁd .coluaflﬁﬁ’t \ﬁiri:le{:em
renoves saigdigackagpatcl nam sairdmiidd esailogpsckages a Nxaweparidsysaemeéakes
the enpty carrier boats to said |oading zone. 10 .

boats; and a conveyor system takes the empty carrier boats

to said loading zone.

10



