; NCe3ei JI i G B6TIl / 2i ~~amomm i rd~w~~' ~ TEST HANDLER r' lP??mmmlwml D
(SJRF ACE L™ ~1 OU~1T DEVICC. S) , BGA (BALL GRI D ARRAYS) AN CALE
PACKAGES) The present in~rention .elates to a test handler 5 appawatus for
SN: D (surface nount devicas) , BGA (ball grid arrays) and CSP (chip scale
packages). As known, a wi de variety of packages has been f
integrated circuit application. These packages are 10 useammnmﬁyﬂﬂwwaﬂnnunt
devices (SKID), Ball Gid Arrays (BGA) and chip scal e packages . After
t hese packages have been fabricated or sealed, their paraneter% %eed to be
conpared to both the technical specification and the customer requirenents.
15 Commer ci al FFSAvAANREIER 13344t & St &S Ean (BEREALEqlPPdd DAY T4 ES) /
st andal one ongatdﬁﬁéédGﬁa@dﬁﬁﬁ@ SysPdh &fh (CHkE 8§ HEe BAHARES Jand
capacity. Critical issues of testing include howto increase 20
productivity, Thew F&=afsitd | LatFDat 9" dafdgdtehowtCo cbpet@Fth HpefaeFona
and mai nt énandePesasegueiities SES alFestAce ofMopackagev tRanyes.BAR pibatlart
testing inclugesd28rhaysamBnenESEnafheP EF@aei RGCKeE@SE) ng and out put
transfer. |oading fromstacked trays wh~ or direct |loading fromthe
connected in &% knbrvne sysiddm vITiZZvAQ@Istaskaged dpg keemsflevelapekage
transportati ofQr | aptegtrerdnsf eridquidl vaee shcapeeait edhasestranicigate Previ ous
oper ati oA0 whesedneénojucfacd mbent ndentices | SMD /i nPadve Gdial thrmyshput of
t he handl i ng fApneandw thipul sicple npercikagesi t S GSE9t.i nf it herhdsm
si ngul at ed orpstkagepackages. Paetherfaibjienitayd t kirs | agaheden ithdihe
el i m nati on gfamdmwaipng testertd okd brmnmd tesst toortadt stbeodiechticarldi ng to
t he present ispeemitfiorgtison est drahdl erthappar atussdmspr ovimber; i rasnedefsi.ned i n
claim 1. 13 halimewyieetlhod azecoibimbeto taetimyent Epatessdef icaed i ecl ai m
13. Accordi ngdmegaopraacenead is 45tardhbomsm desi gntoaspect dfarididngr ovi ded
which is or stystenrpadkdgdsnied flentibdl i tpackageapardltiyng achi eved by
nodi fying the holding In particular, according to one invention, a
uni ver sal caldieridad allseuke cofit atastimd i plrec Sidegultadwed tfoor inkeepyepose of
testing.260 Braeciia ipdekggeroanttn carfiier sluatifibst anddadiged how dbnensi on
al l ows ha. . dbee equhpreidrd ol acrlomrat atel i ten ek agess équestagubazed or
strip conditiresulthechaadikeyeeguizpgent would c',elive= themto the tester
for testing. 5 According to an enbodi nent of the invention, the test
handl er appapatgisidoratestieng ifg~!idcIBEA sanst €5 packiages: coppni ses, t he
fol | owi rap el eaenkmbiAAtI NPambs AN raya tiRaNS; pd@kagA hotidasboenst chanber; ~
A carrier traaspontatimd rEMMSt Atbahyessal nayut ecrareliam sthvolves
loading from stacked trays when operated as standalone
or direct loading from the previous operation when
connected in an inline system.

30
One object of +the invention 1is to 1improve the

throughput of the handling equipment with multiple
matrix units testing, either for singulated or strip
packages. Another object of this invention is the
35 eliminaticn of changing tester load board/test contacts

block.

According to the present invention, a test handler
apparatus is provided, as defined in claim 1. A

40 handling method according to the invention is defined
in claim 13.

According to the invention, package handling
improvement is achieved by modifying the holding

45 mechanism design. In particular, according to one
aspect of the invention, a universal carrier Iis
provided which is able to contain multiple singulated
or strip packages for the purpose of testing.

50 Placing packages onto carriers with standardized



D A universal matrix test-site contact assenbly; i A ganged matrix
singul ated testing; 15 ~ A matrix strip package testing i An out put
transfer nmeans. For the understanding of the present invention, a preferred
enbodi ment is now described, purely as a non 20 limtative exanple, with
reference to the encl osed draw ngs, wherein: - Figure 1 shows a plan view
from above of a handi ng apparatus according-2-0 the invention; - Figure 2 is
a perspecti~re view of the handling 25 apparatus of Figure 1; - Figure 3a
is a perspective view of a package input transfer unit; - Figures 3b and 3c
show cross-sections of the package input transfer unit of figure 3a, for 30
si ngul at ed andiBerfppad PdckayedincdsgpeckIvryent [Kiogud esodaodate 4ishar e
perspective Waasagesa ipackiar@ibared epr| S&ddd wiand ot o medhet higpdand
si ngul at ed paegagesenfespesti delyver Fhglr &9 542 S5ty deow tdisfcfiegent
| ayouts of the 35 package carrier of Figures 4a, 4b; and - Figure 6 shows a
cross-secbi orRofordirgt ¢o ademandimeftguafe 7hés iavelndiion,ewivé tlet
testing statitemdédr Wpharateseficos tteskilggr 6810, BGA aanr@sCEAgpappagasus 1
conpri ses an gamuutisms ttize Bohbowandi ebemehtaber 3; a | oadi ng zone 4;
carrier boat transfer mechanisns 20, 6, 47; a testing station 5; a test
head 7 in the t2stamoimdad | onads far sheagus ati on station 8; and an out put
unit 45 8o In dpta lhot hend iy eddbelr pi cks up a gang of matrix singul at ed
packages 30 (Fi gure 3b)rQfr & Sikdgh of Paskagesd Fi gure 3c), processed by
the previous %pg{rg_t‘j allhe i hvention gan.be designed to handle
di fferent auantyt %gi%%e%a?torix-r ee_sct_(rfq.L urc%noa‘ tpea%y?%t]é}%m t 21is
shoran in Figure 3a 5 and, conprises a siide 0 rEovaaoﬁe alo g° hori zont al
path and carryifigha SPEFST &5 isdé}ﬂ“‘;attreéins,eé:‘r BFh 11. The transfer arm
|1 pic<stUs t he” pAcREged 36 (iR RHCHa9% E&S51% %r singul ated) from a
previ ous packag® AEn@L&SUYr ithggHiet MESHSshown) arid hol ds them 1 O by neans
of a vacuum system wi th individual sensors to detect the presence of
package 30 dEprngthRe wvngestdenddagai P$ of-hehePrRgantuniinv2ngioppi ng
si ngul at ed pREREgesedo cabekmengpdd Furk ARICBPed e BUOMAY i ASFRgoees 3b and
3c, respéctiyémritativehl expagkagesv30har 82f8rphaeedtont 6héar ehetobedts 12
in the | oadiAgawbngs4, wvheaeinkhe hot/ambi ent chanber 3. The singul at ed
packages 30 of a FidrEcake SAPYSt kel Aodeidieri IR t3PeVRe 8Ane pardhnas in a
strip and thepraepbyst 8dcPrRding §anthar FAKGRARAR/ onto ons carrier boat 12.
20 The carrier boBiguig (5eéSFiJuRsrSPLCtyE chipyi sef a teur agndying seats
15 (bet€8r shopmranushefcFbgsreettion of Figure 6), one for each package
30, and cavities Bbgtpe Bhelpgi As PeTsPessars arievafarmyeekdage 2nmmt ri x
arrangenent ,tpnhfepweneékt endi ng transversely to the feeding direction in
the testing statibhaBresurherande, 3eactn@ar r¢érs pogcondonef seshan
plurality ofPacdisagdeadnipydat i hgahefes 1k endfng Growrsi déaef tier carrier
boats 130at sortkatedi 2ed, SandPrEd i prIREINpeEsaB;tiwlhol ding a strip in
the desired posi tieflrahe Tar @t Yédat 3782 BP5EPPRELUEe YEAWS f rafre d ocati on
pins (not siFA®Rader Eeirréet| y J#ad ngvatht ridp, &ENedl e§EFAPL héndot t om
(not shown) ,Sltftﬂ‘dlﬁliﬁ/ﬁgf?ﬁﬁ’(we i egtidHigicarrier boat transfer 35
mechani sms. “The tRIUIRRd Poce r,n?choﬁégwl?ilér%r&ﬁtgn]e%iy@ht% PEn&hien the
feedi ng3 i r RAGHTS ramelaes f iy Ei%RS dh /5,404 t%échati vel y they are provi ded
on both sides of BiBizagfers9¥at 2 19r°8@nePalt9} 6fe & e§BSheadheadati ng
hole 17 is @®Vided for two rows of seats 15 40 (two rows of packages 30),
so that two Tows Ef9Yakhdes BPlae Hest &f dhsulteaidogsisEatdeape, position
and nunber of the seats 15 and the cavities 16 depend on the specific
packagesd 30 Wit 452 FeamReet he FAAYTES boat §/ 12 &S HiMendRBRFFYS ahd are
the sanme foEoPLiFgFackagdsPHnd U;E‘i%gq}uﬁr‘at%d%éé?ﬁ@é@“% Dramdes shinedtype, as
visi bl e fromoRidgMeEWE 4b. CEXRHDT P92 ayerA 3t Rpenaras®s 180; nfeach
carrier boatt750 a2t¢sEiagf SEREAPNCANT ifuFRtT oRepacKages BLS aRBFBEng

station 5; a singulation station 8; and ‘an output unit

45 S.

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



_~ fra:~es are s'r~o~~~! in Figures 5a-5c. In Figure 5a, .Cis the pitch
between two units along the x-ax=s, and may range from3mmto 450m--n; |
is the pitch between two units along the y-a:cis, and may range from 3mmto
5i110m-~ The nunber of rows (in the x-axis direction) and colums (in the
y-axis direction) may range fromi to 50. In Figure 5b, the seats 15 are
arranged in islands of 10 two rows and four-zolums. F is the pitch between
two islands along the x-axis and may range from6émmto 450mm B is the
pitch between two islands along the yaxis and may range from6mmto 110nm
The nunber of islands (in the x-axis and y-axis direction) may range |S
from1 to 50. OPRrRitg@re SEhsi ngr&sn§iandsCane api ghedlgmed hetX- dhdrstleeach

i sl and conpri gé§fgranigi MWRNGHL tive s ERCKEIFE S B -xor y-ax's direction,
wherein A has the sanme neaning and 20 val ues indicated for figure 5b.

Ref erring agafhet 6tFuginegse BE Xha Ny ryert bdais sRowaf ter Fligagendawi t h

t he si ngulbat ean@ackatresi 895 ora eAtife skt i poviey lehealapat ainihrdzoatel
advanced wit hpathherzb ketkaibicend oteantieald val ehjdehéeditrmuts ter ohrnhe
arrow 20 by nkhns Dhea frassfearrdsn bblat pircusf ers nedlzanpsmkazeany3&nown
structure, fofekkiaepl elcomprisinigp a i ppeguérdagi)ng frott om hpkesiowst he
carrier boat pd2kagndmanofgitt trdng hotipl dhetursitowdd). Eede hdfdd estémg so
30 requi i8s, dhemaadsr sifde ofacaumumveykyengwdahr iievdiboatual? ssnéesd etb by a
heati ng neansddteat ptbdepersened tefpezatage. 30nsiudd righet Hwot ¢ aahs Bt .
chanmber 3, tipetpEickagest30 tor t henmarrieniboat | Yramppime) d §dig@loesd ai n
tinme period, gaekaeredl V30 warmd nstrespplenl phek3beal t 80natkwe, shdwh esitd ng
does not requirgidwat 8bg aidt Be, paskages: 301 car Ther grosktsyd® aoe dwd d in
anbi ent BRvi pdaosd . ohher eddteier aboatsi €12 bdat 4Rei Sdachnsf eebad anto an
40 input adapieeir Xhd nedtidhngient i esambeft er 262 aidgal@tiepPes d&hy6Fi gure
7) engagi ng GIte 6arrd efrhnet 22 ALOMdadeow. cdhethapyt wadapt ehe2Gaheeds
each carrier phgath 13stoi 45 seeOpd aorl r tRenbaddpdgiansd ennmeehanissmed,
including a pairangfericals cdfd oA IdrdkRgedoaachqn a respective side of the
transpori@ti on path. As shown in Figure 7 (showng the jaws 27a, 27b with
continuous |irRe idatheeFesbaR@si 11 onsand Hieidjeav 249 wihh deppedsdige in
the SO posit ponradt thhe ognd sefatlsestiisng)pether] awbohd, i47Pthe _Geordsoperate
al t ~~nat =vel ¥ek@igh Po £aCH: pes CaN i e@n@oator_ueaeel ipaeiexqgst el ownghe tact
head 7. The Lawst2és, 1&/bragd-taBceieach mad régsithoatel iaryert eth a
correspeyi Nngateikhe rRiahgRrehtt hevitestrdhendtogaling tehesveFsdpyatdbow 5
testing of argeoUFeaidipRCKagbse3iassochat eHaw test itest deadidocasi ng

ho' _e 17. Spggitheahbye, Weblhr ehereree doa tFiiQurémbrisdd rstpofirihergwo
jaws, for exgaphkesitawddd, 18P¥esngchandsa 170 dacd @i cpr hek hoate 125 grips
it and advanggs itadpgder theatestihead 7cbashahRg pitbhst grh@ups©figpackages
30 in the te@lada%é'rti QB., Affr tesldingy ofatherkipst igr ouhd asqdel

expl ai ned), pbeitisst jraw 24 radranses:d hez calbbeinkabel2 Lfd arsdnp and so
on until thelbastidd gson® ofndckages)30rbas beepetesyedlieptieg a
position). Téepipsi muld anepas! Yn the fhestohawndta smyes) away f410mu he
tested carrigripoathd? whiilbgpetrhe seconthd awsazFheroVesSos owartt sh ssuisequent
carri er 3beatmdend i omght The tbetghkppi Dgcpeshlyi BBlBY (e adapull iaghapt er 20)
and 20 gripsont.a Dudineg the ey antentnig otlitberseaontnj ayha 7hrestheagf i rst
jaw 27a ret usthstidn t ey r eSitresittiverly ready foregroppiiged fdH t Bekhcarrier
boat 12, at dihe=ensicofthtestingeof bbhescarti eenboal1y? ghippedtbyetne second
jaw 27b. 25 Adefimpchoddvancernenprofidedarsterwboaiowk? o fh bgrsesbi ng
station4d, a(sesonswsibtepa2BabayiBQ)a pbathatnmed kblksotftheaeakyker boat
12 to the texd dweadostddesimsimindmweady/ is | ocated stationar~i above the
30 transportation track. To increase precision in positioning the carrier
boat 12 to lmdmest edostenoeal apd nufielr shéwhaar eepr@vi Ued del ovnthe test
head 7 for engadgiig the t@spehg@adhd ocaki ngpbol €sclbadMngs t13® and
transposs at iraridackné nchiteibestdoag st | 8A= 27ntbhded5 fPackages 3Peare hal d
agai nst the giespeshé Veoeakki-ep Reatkal2sbunsacingu las shoyckagdd gsge 6 by
arrows 45. of the same type, as visible from Figures 4a, 4b.

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



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 nade via
test fingers or pins 32 nounted on a tester head contact block 31 bel ongi ng
to the test head 7 and in contact with the top surface of the forned | eads
extendi ng from 45 the package 30 to the end%f |eads (lead shoul ders). The
testing fingers or pins 32 can be single or Kalvin contacts. The test
result t,~il1 be communicated to the handling 50 equi pnment, in a per se
known manner, and its status is. _¢ V Stored._1ln a ~§%#|c;~i Upyn ,

Compl et | On 0= FESFrnd 5 afgfouﬁﬂo%%%%% e3336C -t He cr¥1ET Bdat <125 s
moved down by ‘e RiECOhd® R FEER fiﬁ’o Nt hgeRa8"8ne 5 t R By t hé“fj‘eé"@é{cti ve
jaw 27a, 27b EE0FFesEr™t HE ekt gégﬂy“of Slﬁac?%§e§l§6ﬁkg StE8FI n§OTo
ensure deta~~Hf'ag of 2t ABIpackages BH- r o theMgdst EF 1BBadt £Rt att™ bFBck 3
a:~d in patti CaPER-f T6H THEREsOF |, s Bt PRRs¥32%1fnElEEsLEdPIhedRd
contact bl ockC81UEBApriidestie pVaRELFt W Igre S Y PpRY pRASS3E L Bhel f bP each
package 30 ju§9'tested, 10 that maintain the packages 30 against the
respective carrier boat 12 and avoid any sticking. Then, the second lifter
28 noves the E@r FEHIBoal 12t ipwaras St d R TandtReRI§Fods ofSt#rdpatkages
30 in 15Xont&E? WPKE 3! cBeit BcEOLPRGEr s forl i RABS3PIEG PR EER RSt g,

Thi s process Feprads @hANg atlet he~pheRage¥ 3024r er2@3E e LM gl Ppei© 47
engages carri€tVmpatB 12 it hidve) 20ceoept efvd t63andg adPndakes tien to
t he output ofahiol/ andi emay canper Bromubsidetq hé LRewy. anbhentugharbet 3, the
si ngul ati on stskdnds 8(snnFakate ilve ¥ i p~patRkagésechidon)s Mayactangs i n
case of aPredesihdgif at®d packages 30. 25 Then, as shown in Figure 2
(wherein the singulating station 8 has been omtted for clarity), at the
out put unit 90 inedwes ngcaﬁi@thﬁutlSd@élﬂSeraI{%‘il ahtoredi ARt Gheetx-3%1ispackages
30 are renovedkdy ohs tdrd caprpeisedats MER1ZQmamf sorq eslea b odghtby whe
mniturret 3%r rejeatied ks heraibrdughs tber speet sisBindng3endri gur e
1) ; goodlpackdges 30dHaeteshded dritgelreutdput shuttles 37 that nove themto
the next operation, and enpty carrier boats 12 are circul ated, through a
belt conveyoReF&raricdhg3mgrirhita Fifuees40, o tiies | oadibgr zbnetd, 12or

| oadi ng f urt heétepadkagenB0yiim Hiengii gk trd spatipagandsli on, easisdown by
arrows 41. Théragesantageseof inpet presdnt 21 neerst | edvaneetihevidhifrol tai ng.
The t est2handber 2appanat uhampeaf Unkvengakhappliireattiiom anfl vey &reavr any
type of packafesy eigdres sfngulfired sramtismppiekt byransfer veéchhrismse of
carrier boat sfadaptyed krewrhe stypetarme corfdguretdmmleof pagkagesng Thus, for
treating difbeippert wrgagdcigadesitadb heles onl hrecessdnr twprovie

carri er boat snd2bwiotilyhithéosgediofti ®ledas rdfd Zaviddzs | b ouest e so

mat ri x-13&ke aegangementhef urlde rsédes of5 aand varsl vamaangpeneigr dewor dihg to

t he specificifraheastdt hoy50 Ppadieafdsidal MRS héeSane cpredetepoatest 12 to
be used forespagatared afidssdei pped paekéypsient h ehamper sidapetend frame
arrangenent . p¥chagéer ¥ tore phekagfesr BOr | Yomidelautammt ihedld yférom 5 t he

i nput unit theobghnt helree - pEiniedyesprabpddely itwepeiaaselsy f Fomthse

si ngul at3éd aadtsrnapped, cbfAf tgaratvoAceFhacipparatigs ineadliing o ttdst
packages i n packeges 10 usiFrRrELaAmi Vordsl re, aFex kohdacint estbisings. The
packages areepyetPRBEYL} ndexed and positioned at the test head by means of

the test head |ocating holes 17, furthernore the packages are held in
posi tion Thereafter, a carrier boat 12 is transferred onto an

40 input adapter 26 including a £first lifter 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 bpboat transfer 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 aend the jaw 27a with dotted line in the
50 position at the end of testing), the jaws 27a, 27b



15 through vacuum suction and surely released after testing by virtue of
the stripper pins. Finally, it is ,clear that nunerous variations and
nodi fications may be mada to the apparatus and nmet hod 20 descri bed and
i-llustrated herein, all falling within the scope of the invention as
defined in the attached clains. . g _CLAIMS |I. Ates handler
apparatus (1), co~rprising a treatnent area%3); a testing station (5) in
said treatnent arse; a.nd an output unit (9) connected to an 5 output or
said treatnment area, characterized by: an input unit (2) picking
si ng~~l ated or stripped packages (30%1 and unl oading themon carrier boats
(12) in a | 0a@PREFEne {4 nalnd" &l ¢ oR9 e FEE Pedtdni @M (26X réer2§0ag7)L2
transferring 8add a4 ekt bbatlow( 1Ehe f§d9F sarddl1d | dHtk njayend 7ehr ugh sai d
treat ment areadvénsg ¢adstdIny SathRt ahdl ¢£om SAEE roSiiEsgosddnigonot o
sai d output uhhe (EHEciR. ofntagpdrettushe@doldraging dlcdism 117 wher éildowai d
carrier bcatstgsR}npavet aaplarakpt piof paskeadss| ide 25sacianged weddt sa( 15)
for said packbges hsey legerdisgatolkavi’ng a | ayout reproducing a franme
| ayout of said packages. 3. An apparatus according to claim1l1l or 2,
wherein. sai dSpeacifécaboat s (iltt) aefedestcgnerd t igarey bot b 20isimgaf at ed
and stripped paekayges (3IMs, 4.Lfoan eppapidtusjaecdtth ng mayead aitewdrdwher ei n
sai d cardiler Hboatsg(tayrhave boaanpitg eegms (t8pnHoradstaniqaredi packages
(30). 5. An apparaetss dcear di ngot oranyg of fiwespreredpngf2oatlagss Iherein
said carrier hoatse( t2xtcanritsioreachfepl ueatity of Itoeatfingsthodesid 17)
for precisel y(docakiloy sakplaomedes hboat SE{A2) gader2zat eslivahead (thz in
said testing cdmtieon Eolt 612 Amfapparsataps acdorsd ngnt airanyl othehelgymecedi ng
30 cl ai n&5 whereim sfi dathpgeésudDt he8) beenpitieseedv acioumed oo ik mgns (11)
movabl e fromThgn,cks iguposisdownlyp she efeast ngapolivhi awveserdwiynEmmcarri er
boat (12) to tie | badedd smixtiacuboapi ¢Ri nghieanshpi ckdawhdliasksn@abat ed
packages (30mmfesn toagedor asulssdquant3Scpackagebstarti pl2 7. (bABughpparat us
according totary ofribhenpr epedibgonil @ s chsheiapntsaadaptent Nt anga is a
hot / anbi 2mt  efiamkerid 3)Dhnchgidi g headhogmemanssf oheheatbng gawunrdersi de of
said carrier theatsi £d2) ja40 8.2 AfepRed al HS taeCHfdi Ngpb9iclahn Geawherein
sai d conveyoro¥e (idpSin ¢ OaPIEuse ha rf Idatiriear rbedt boal transferem@chani sm
(20) carryingesaiihcasti ehebaad srid2) bbaomizai ¢lr i Heed ngyzofres (4:coner a
heating areajtg @7gecond ca=rier boat transfer nmechanism (6) indexing 45
said carzger boats (12) through said testing station (5) . 9. An apparatus
accordi ng toagkairm SacEOomy&idhat agd@ptLr outirti«(26poatecel viing sié d
carrier boatsebt2hqf semtiaind i rsStsayid &ri freat 49 anst &g nEchant sord 20)
g _ and takipg saiftLathéekakedks idvat 012 PRONGHROSt4sONhieBdSai.d T@sting
staticn (5); tebeeei n.nsaid Jecond caviciaeedboastitonsiey maohanri smyd)
conprisey | apsafepBet&2ian 27bragkl ppi NG Saiflceasiss er Poat Ssbdn saiih
gripping 5 ppskit@Bnang ivmextagridenpboaderiza t@sbeheadtled), Wddiealpr eci se,
predet er m negipkt ¢Aptartolinft @rempans ida8) bellioh~ith@ a <3 MHeid boatomgai nst
sai d test headgagifg eatd piekeh mev@nder@RtingNchd DYEriUTY SAl@ngardHeer boat
after test ofrangpedpaefosaitrpaickagescfd0)cestlnf. shatdapparat Us wecor di ng
to clai 359, phekeysssaid jaaw nrabd Cofgirsse ahpai re®bed e ( B;rideh)
arranged | atepat| y2toyavacausposs ashown pat hf infusaidl waratwswdogg.s (12) and
alternately gripping each a carrier boat. 15 11. An apparatus according to
claim9 or l8fteheneicarsdied toesit Hegadi{ 7Jodiasda pl gealipt y fofoar ksigreispper
pins (33), op@e fiar eashepackages r(i3Q) 1o hest etbed, dowidaudey @y otinudi ng
and nmai ADai nddgo thenpackagds (t32) agatnsipeciBsperidve mayuiimdd.boah (12) 20
during carrigdrbbaila t pwerdstd.ngl 20 £ Apaaqaarat u30 aceor dbdg twianyeot the
precedi ng clfimgersherei pisai d2outpuitedi bn( P resvoees isadd paekages from
said carrierpbesits3(1Ds1laging conveyer tsst énrdB87 4hd 410 takkagtt he
enpty carriefitatise (43 3brtacsabd thadfagmaanteéds. ekBenRingt foemof test
handl i ngspackegepaerapel SSNgrdbhenst eppsd obf pieckisng( séagukabaddersstri pped
packages (30)hd roesanngnpiihiggesepr 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



30 unl oadi ng said singulated or stripped packages (30) on carrier boats
(12) in a |l oading zone; conveying said singulated or stripped packages (30)
through a treatnent area (3) to a test head (7); testing said singulated or
stripped pac'..ages (30) 35 being carried on said carrier boats (12);
removi ng tested singulated or stripped packages (30) fromsaid carrier
boats (12); and recirculating the enpty car+téer boats to said | oadi ng zone.
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3E upwards to put another group of the packages 30 in
15 contact with the ccntact fingers or pins 32 to do the
testing. This process repeats until all the packages 30

are tested.

A gripper 47 engages carrier boats 12 that have
20 completed testing and takes them to the output of
hot/ambient chamber 3. Outside the hot/ambient chamber
3, the singulation station 8 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 8 has been omitted for clarity), at the output
unit 9, including an output adapter 34 and a miniturret
35, packages 30 are removed 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 onto output shuttles 37
that move them to the next operation, and empty carrier
boats 12 are circulated, through a beslt conveyor 38 and

35 a third lifter 40, to the loading zone 4, for loading
further packages 30, in singulated or strip conditien,
as shown by arrows 41.

The advantages of the present inventicn are the

40 following. The test handler apparatus is of universal
application and may treat any type of packages, either
singulated or stripped, by virtue 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
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The apparatus 1s able to test packages in parallel
10 using a universal matrix contact test site.

The packages are precisely indexed and positioned at
the test head by means of the test head locating holes
17; furthermore the packages are held in position

15 through vacuum suction and surely released after
testing by virtue of the stripper pins.

Finally, it 1is , clear that numerous variations and
modifications may be made to the apparatus and method
20 described and illustrated herein, all falling within
the scope of the invention as defined in the attached

claims.
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1. A tesst handler apparatus (1), comprising a
treatment area (3); a testing station (5) in said
treatment area; and an output unit (9) connscted to an
5 output of said treatment area, characterized by: an
input unit (2) picking singulated or stripped packages
(30) and unloading them on carrier beoats (12) in a
loading zone (4); and a conveyor mechanism (20, 6, 26,
47) transferring said carrier boats (12) from said
10 loading zone through said treatment area to said
testing station and from said testing station to said
output unit (9).
2. An apparatus according to claim 1, wherein said
carrier boats (12) have a plurality of matrix-like
15 arranged seats (15) for said packages (30); said seats
having a layout reproducing a frame layout of said
packages.
3. An apparatus according to claim 1 or 2, wherein
said carrier boats (l2) are designed to carry both
20 singulated and stripped packages (30).
4. An apparatus according to claim 3, wherein said
carrier boats (12) have clamping means (18) for
stripped packages (30).
5. An apparatus according to any of the preceding
25 claims, wherein said carrier boats (12) comprise each a
plurality of locating holes (17) for precisely locating
said carrier boats (12) under a test head (7) in said
testing station (3).

6. An apparatus according to any of the preceding
wherein said input unit (2) comprises vacuum
picking means (11) movable from a picking position to a
releasing position overlying a carrier boat (12) to be
loaded, said vacuum picking means picking all
singulated packages (30) of a frame or an entire

35 package strip.
7. An apparatus according to any of the preceding

claims, wherein saild treatment area 1s a hot/ambient
chamber (3) including heating means for heating an
underside of said carrier boats (12).
40 8. An apparatus according to claim 6, wherein said
conveyor mechanism comprise a first carrier boat
transfer mechanism (20) carrying said carrier boats
(12) from said loading zone (4) over a heating area to
a second carrier boat transfer mechanism (6) indexing
45 said carrier boats (12) through said testing station

(5).

30 claims,

9. An apparatus according to claim 8§, comprising an
adapter unit (26), receiving said carrier bcats (12)
from said first carrier boat transfer mechanism (20)
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" HSYE ()*+wn44ﬂ£3éé§Z%%g;%ﬁﬁ%@ﬁﬁIﬁEﬁﬁl%%kMein said second carrier
boat transfer mechanism (6) comprises jaws means (27&,
27p) gripping said carrier lkoats at said gripping
S5 position and indexing them under a test head (7) with a
precise, predestermined pitch; and lifter means (28),
liftving a carrier boat against said test head after
each pitch advancement and lowering said carrier boat
after test of a group of said packages (30).

10 10. An apparatus according to claim 9, wherein said
jaw means comprise a pair of jaws (27a, 27b) arranged
laterally to a transportation path of said carrier
boats (12) and alternately gripping each a carrier
boat.

15 11. An apparatus according to claim 9 or 10,
wherein said test head (7) has a plurality of a
stripper pins (33), one for each package (30) to be
tested, downwardly protruding and maintaining the
packages (30) against a respective carrier boat (12)

20 during carrier board lowering.

12. An apparatus according to any of the preceding
claims, wherein said output unit (9) removes said
packages from said carrier boats (12); and a conveyor
system (38, 40, 41) taking the empty carrier boats (12)

25 to said loading zone (4).
13. A method of test handling packages comprising

the steps of:
picking singulated or

an input zone:;
30 unloading said singulated or stripped packages (30)

on carrier boats (12) in a loading zone;
conveying said singulated or stripped packages (30)

through a treatment area (3) to a test head (7);
testing said singulated or stripped packages (30)

35 Dbeing carried on said carrier boats (12);
removing tested singulated or stripped packages

(30) from said carrier boats (12); and
recirculating the -empty carrier

loading zone.

stripped packages (30) from

boats to said



