; Y& (e3ea”™l aBBCEM"EH6 | T"ly2 4 A P R 2003 *cooo002* | ~0~0 i ~C/1//a TEST AND
BURN- | N APPARATUS, | N-LI NE SYSTEM USI NG THE APPARATUS, AND TEST MZEHABR 2003
USI NG TH chground of the Invention Field of the Invention 5 The
pr esenm\{m\?@mm el ates generally to an apparatus and nethod for testing
sem co 8evi ces. More particularly, the present invention relates to
the test af®®Btrn in apparatus for sem conductor chip package devi ggé, an
in-line systemincluding the apparatus, and test nethod enpl g

system Description of the Prior Art X(-The nmanufacturing pr ojmmmmm""m
sem conductor devices has generally three sub processes: wafer fahrication;
package : - ess. fer fabhrication_enconpasses

t he pr ocgiéggb“{lﬁgt&@ﬁlggﬁg ePF ﬁﬁ%i@é‘ﬂwsﬁff&%@mﬁ dARE ARPARATH Sy sc,
i.e., a wafer, of seni cOHNRIESr B0 USING BHESYSEBM The package
assenbly is the process in which an individual chip which has been
separated fromthe wafer is assenbled in a package 1 S for establishing

i nt erconnections and a sui t ablBackgeqund ofghe favengi@rent . The back-end process

i ncl udes several steps including test steps where the packaged devices are
tested to determine their paranmeters and whether the devices performtheir

i nt ended .Linc iori, and sort steps in which the tested devices are sorted
accor di nézr—?—g—m OtREEY vidual paraneters FIG 1 is a flow chart
illusgrating conventional overall b -end process. 80 far. 20 .

seni i% nduct or T & rsseegE '%‘?Iﬁlﬂg rglﬁtggﬁe?eﬁg}%h&an laPqu WS 2ad, U‘&Fh".g(fﬂfaﬁes‘b%?c k- end
process [ : hated
Sort ot epamispruigELacRel, Mirk pitibhan the figsent inBiforiberds 83 BR3EHEH G

packi ng icoh@ kb i lanlif ol DC t est
81, bur nq{lg%ag&u? gdgcr%ie@lc?? ?JI1 tesl?cgll S}F&S%%B%egf&g’c?rn ?ﬁ:;ﬁ g(?st%t Sge?fmF loﬁrmn:éﬁg% ance, ~;
| ~~ J -ZaWQ@{bsgg,ﬂtggr,ﬁaﬁémgn%layﬁ Wmmen t he assenbl ed devices 89 in
package formare provided to the back-end process 80, the DC test 81 is
done to detect electrical failures which occur during the package assenbly
process. Failed devices are scrapped at the first sort step 91, while good
devi ces Dat@ptionadfthePri@dAtto t he burn-in step 82. The assenbl ed devices 89
provided to the DC test step 81 have been | oaded in a device tray. After
the TC t est 8IThegoomifabawinggsocass fdrsemEondietdrdryicehhnas| générellgthirée -t 0 a
burn-in board during the first sort step 91. The burn-in board contai ni ng
t he devi qeeceasascwaige fabripgtionepackags assermby, andbark-ead processe Thevraferfabrication2.
The burn-in 82 is the uncomon test in which the devices are subjected to
extreme BOCHBPASFES the Brosatsas that ereals adugp spmberof cirauityigapd pp ahia disey s out

early device failures that m ght . . .
y watfer, of semiconductor materf?ij‘| such as silicon The package assembly is the process in

which an individual chip which has been separated from the wafer is assembled in a package
15 for establishing interconnections and a suitable operating environment. The back-end process
includes several steps including test steps where the packaged devices are tested to determine
their parameters and whether the devices perform their intended function, and sort steps in
which the tested devices are sorted according to their individual parameters
FIG. 1 is a flow chart illustrating a conventional overall back-end process 80 for
20  semiconductor devices 89. As shown in FIG. 1, the conventional back-end process 80
includes four test steps 81, 82, 83 and 84, three associated sort steps 91, 92 and 93, a
marking step 85, a visual inspection step 86, a packing step 87, and a stocking step 88. Four

test steps include DC test 81, burn-in 82, room/cold test 83, and hot sort test 84, for instance,



t ake place during actual usage. The burn-in board is returned to the first
sort step 91 after the burn-in 82. The devices in the burn-in boafd APR 2193
then sorted depending on burn-in results. The sorted devices are again
| oaded in the device tray for transferring to next test step 83. Although
the first sort step 91 appears as single block in FIG 1 for clarity,
several 15 processes are actually done such as noving the devices fromthe
device tray to the burn-in board, fromthe burn-in board to the device
tray, scrapping the devices after the,DC test, and sorting the devices
after the burn-in. In nost cases, bot% steps of the first sort 91 and of
the DC test 81 are carrjied out at the sane stage. The step next to the

bur n-i n gphicksaneperfprped BSpenest 83. The good devices stored in 20 the

devi i ded | d , hand f ich shif

dov ce ray angupr o ded L8 @ LooplCol LSS oL SEATELEr el Ly snifLe

The £ oom 60kl ek 7)ot St AP o ite BEBbte can e
shecked 451G, RO Rl 8P AR 61 P QAN ST, hSuTBASBR T,
agel 1 Lo DB ARMGRCHAENM HRo%3 Y bahfbId RUBCBYMASRI, TRThC S ek °P

handl l; i ' ; ich i
andl er - &1 Ve pEABRIRAiH a WAL fray MARGPHE DO REL FD P68 dblies'iftBlo deyRY i ch TS

2 4 -3 equipped in the tester 1s used to carry t sto
and fromgshb@ld beRhifed tdablim-iBbobfiedurRE it firstktrt Qep DE TRY b&@-ihbaydcarries the
devi ces between two testers. The roonl col d-tested devices on the device
tray are dohitigtheddvices whieh vete BCrtestédis thet supplied toltheburhsn pep 82r med under
hi gh tenperature conditions approachi ng about 83 C. The 5 hot sort test

84, as w del y Kredumn-im82 ikehaumricommmctiest ih hichl the devicea lareosubjedteditd exiaéme
characteristic of the devices and determ nes the speed thereof. Simlarly
to tHe r conditiohsisuches higB temparatnot inswoddr to @st-sc@eenex darhadicidel fathaks thhemight
renoving the devices fromthe device tray and placing themin the test tray
and vi ce toke place duning agtuehusagie v Theburhrohoard agretusned taythe Srst sont sted 9d afteby t he
handl er (that is, a handling equipnment) of the tester. The third sort step
93 associthe berndp 83 {The dpdcesdn thedrurm-in kgprgare thensarted slgpending yyltAidr with the
shifting of the devic by the handl er .,after the hqt sorf test 93 is done.
Such conVETPortip Sersed dicks arfaenia logded i e, deyice Trautar ERRferringdo BIREHES! or

handl i he, .deyi d d whi ch. h d h bej
he handietep £ oKlERn e 85, 0100 L BihatR 8 Yt R e R TG R Srai ey i [ Yy s
i I
ot el® wortiges iR arCashafy e 0% of Bt g WE e A el MRETE B B i ° '
meani ng_figlhed RSnPiAEBARER 1Bhrd B34 Sk yADSEANShs VAN iR PRI fasPace
or e devi ces. ere{ fe, in % e

and tine noving ti evi ¢ ncr easi ng space and tihe du
to the hagglimpriie BBKEsiahedibkbufiint Th %o%Vé&s@dTBbthzs@eﬁs%fltt)ﬁéﬁsW9F£kﬁi HrpEess

and further drop productivity. Al so the devices nmay be faced wt

consi der gt gestl8 Magecadivd dig atthesampistapet ween two trays. 20 Accordingly, the

i nprovenent in the back-end process i1s required in the light of a desire
for nore throlestdp temt toothe bunenit8. is Meavwdnldof testt 83. sTikemiodaleleed stoedriii ne a
sort step of the devices after every test step into only one step, if
possi®| e.thé¢ devied tatyi e ptavidedite a rabmfcoll tester, mtaedlendf wiich stels tie devices faorea,
this is handled by Iot ID nunber Human operator needs to input this IDto
gener at e thedeviggraydow testaray fonthe soem/cold tpsitd3o lﬁhedﬂomhplﬂtte@kéds darigd putr om
the process of device |loading to unloading, there are general steps inside
handl er raégboui2agfeiss, foeuy temparatyre A below| & C, s that PGfpilures opfunction failgreg3 - 4

i ndex tine, soaking hot or cold te rocess tine, and sorting time nust be
et uded BhPAGOKET| B3 theToP IR DRt Bt ae doTibeniaria (oo e, <
worse when the rework is required follqwn i rocess., Because tqt

b ocesst e it drbpodi S e Renicemg A PN e e 38 tne SRS W Wi o
be pgepar fore.r t i C } .

Bes oe. Alsa BICodeR) o 58 pesPRp 0" PhESecb e st bRB e R RFREEOE Jifin
result o r i R teSitapl h i “0€: 0N
ame mmonRica b ine RAMEE bl 8 icoll 18D | B adsEAERabble TSt Gy YRR
typically burn-in testers have capability of a slowtest rate and a | ow
test accuracy, as well known in the art. Furthernore, typical burn-in
testers have a long serial 10 scanning tine conpared with normal testers.
For exanple, MBT P1700S nodel of JEC Co., which has a long cycle (i.e., the
test rate of 4MHz maxi num and the transition tinme of approximately 50ns is
capabl e of perform ng some tests such as a gross function test or a | ong

o b b o L, e g —— Y T




~~ro 2 ~. ~, 2.C,~3 -5 Sunmary of the Invention It is therefore aquphpgtmw,
of the present invention to provide an inproved testing apparatus for = " 2iiod
sem conduct or devices, which allows various tests including a burn-in test
at the same platform5 It is another object of the present invention to
provi de an in-line systemthroughout back-end process, enploying |ess

space-occupyi ng apparatuses. It is still another object of the present
invention to provide an inproved testing nmethod including burn-in with
reduced steps, requiring less tinme anddess space. It is still another

obj ect of the present invention to provide a directly transferable 10
testing systemenploying test trays, elimnating the unnecessa%y novi ng of
the devi ceyinped Wk tenterfinpiadto cary she devicss tor and from therrontashpats of dhe tester,
pr esent invgghion.to g&odee t he single cogposite sort step for various
tests andVBilfthe drvice ey carpes the QY‘C‘?S;}%EW?%t Qtesiffch i s i ndependent of
machi ne by prew ous te result.with test.tra s and .dat.a ,automation. 1
S These and" ot hisrroapy Eas-sAsERtadicth b e Bick 'l of SRR O MR B 5T Tot e o
sem condugt o [ ' 0 ' t, ' °

e %%%ﬁi@ggfﬁ%{%@nﬁg gﬁ@&gg@p@gggﬁammﬁ&m a Jb\éaﬂéé @%Jutt BBec The

parti cul ar, us i n accordance he preseént

i nventi o f; rall i S,
cach ot Wit apHEERAPs wRERknBR if iclart, Phockt AIEHCITEr Bhtlidhal BB S,

The appargis 4lisd shidebidfimedinelspast ingiesr Isaaﬂ&nJ {odhe kORELHE 1483 PhEMBL t est

trays 20 onto the rails and at |east one unl oader for unloading the test

trays fr oo fas §49deds additidlALEtEP bErenidvingd RO dévaded FrobPHRdeies tray ahEplatingne
chanber where the rails traverse. The test trays are provided in the
chanber s thbmrnigtHctestitayland vive velsat Mdvingothe idalicésyfranh trag 6o aaypduwairisd qewvyces
contained in the test trays may be subjected to a test or/and burn-in
process. thahawetlért(than s, a hphdiing leqvipmenit) o€ tite thsterd SThartkird sortretdp OB asdoeiatddanber s
so that each test head is 25 electrically connected to a respective one of
t he 1@st witlaghe hot ket stsp 8dhiecarged owtrtogetbetwitinthershifting of th¢idevices by the Bandir
process for the sem conductor devices can be perforned The apparatus nmay
further iafter thechaisortdess O3 éndoneai n franme which includes a control unit
electrically connected to a plurality of test heads, and the maip frane my
further incl udch copwnsienaliesiers gedquireon agnsral %cgﬂ quﬁrgm%&w wRdingde head

The nunbey of h is 5 preferably f i gh h of which
oy por | GHAHEERIS Erieriot AR IHE PAPrFBEDduch g ol Hoobet dtct or
devi [ .Si ngl t.t Pr ef I devi to be tested

e conautrBo e IR beegh TS fa RBLGE Vep R T R0 T Bk g
Accogglin eﬂ—f%n%Q%cZé' hRLS i&?B&g} wkds! gx% c?ﬁlgggaq%é)rg}{(%ﬁé% B the ﬁﬁldtlé;h#ér’?s%

systemi s provi or sem conductor’ devic I'ne sys I NCl udes

a pluralifye@h rﬁé’aﬁfn%?&dth@&%\;}ykgeé&tﬁ@&@{samﬁéver,tﬂh@ﬂﬁcﬁéré H?ﬂir,@%‘do@@ﬁ&t’ and

a sorting unit. Each test "and burn-i1n apparatus perforns a different test
or/and buiie fd} rSREEEHS delies. LTIRrbRS IncreAing@ BiRE dhd!fime AGE HOgE hahdib@asdkeOne
rail for transferring plural test trays for holding a plurality of
sem condug Hificulkersl s9stematide ih4ias backrénd praciss afidfurtheadtop prédigtipityr Also tigst
trays to the rail; at |east one unloader for unloading the test trays from
t he rail ;deicel emagibe daved shithndoasidérdable Wghmagddwringt hevenent bdtiveen twidbtrayser eby t he
test trays travel in the chanbers along the rails, and the plurality of
sem 2onduscwrdidgly; the smpronementan therbackrend pricessrisigeguuedingblighttofd desire foe t est
or/and burn-in process; and a plurality of test heads forned in the
chanber s, meigdhraughputdadewerfcostse t est heads corresponds to and are
electrically connected. to a respective one of t test trays in the
chanbers, wherMepmghileeitis dgsirable ta)cRmbiNga sorg step 9?%@6%@5 fisrieverdest stp
ransferring,the test, trays from

devi i. f d. .20 Th i.pn )
o oo L Bihony SRSHED.df pestible. T eIl hRCwhEE S ettt Sies Aahic ala on
i h t th | d f the . d | i
Chem t o (8 1 biils e Ho by it Giiiiattecin® ARRTPR I 2¥er MRtk cq
01580 b G, CARSHES bl 8B pu? AEoRGHELE OBHP b AR GERIRIGRIRASS 3
B e appar { erred to dev

tests an urn-1n processes I1n Ses are trans I Cce

trays frogd e %{eﬁ@éﬁeﬂaﬂst&&q?sﬁ@é hdndRr ?'é}%a?di@gﬁes's:-@é‘s:ﬂ flrefbn REE bl*é"s(‘l;r!rig e

apparatus I n thé in- e system further 1 ncludes at | east one nain
whi ch includes a control unit electrically connected to the test heads
Every contro



? 1, i;F~? i~~3 wunit of each apparatus and the sorting unit may Be l@}no o0
electrically connected to each other. The main franes may further inc'lﬁ‘deﬂé
coolant refrigerator unit for cooling down the test heads. In the in-line
system preferably, it has four or eight test heads, each of which may
performthe test or/and burn-in process for sixty-four sem conductor
devices in the one test tray. The 5 devices are preferably sem conductor
chip packages with gull-wing leads. In particular, the in-line system
includes a first apparatus perform ngsa DC test and burn-in, a second
apparatus performng a roomcold test, and a third apparatus perform ng a
hot sort test. Mdreover, the sorting unit may preferably performtwo

oper at | on@dextiae.goaling bat prscaldtemp RIOEess tigey AndesortingHirap mysi ke indduded iast ed

al ready, fromthe test fray to the device 10 trays, while the other is to
provi de nf¥IEd3 ‘égs[‘,"ﬁﬁﬁ‘f{‘ 9{%3@‘%{1 trta)ésst“@ﬂgf?etl,“ Werss Wagh thevewarkisays t o
the test tray. cording to still another aspect .of .the present, invention,
1 et hod 1o PIaREBAn pleBis P ocBibeeoRlmBEGng Ste iebedh Tt i erghin the

i ncl udes: f pr oy di I £ S f.irst test and burn-in
apparatu sl,la%gge(}: ﬁg%ag l?tﬁ 8 ?Yllélgttg ? ? g%/eg 5%8 rtl) %g)l%n IR {ﬁ%th é@%‘%’%%@’ﬁ &ugnrutt devi ces; 15
afirst s Is 1 | i i est
frays i n (RO et TBRiAE ARGATIRARRNTE . G5 ot B Eealdll it
test traysely RMailef b4rd! TRERAbALeHt fsQ RrifQGRIh daaRimARthe Gifrekdhe ppAT at US;
a second step of testing the sem conductor devices contalined in the test
trays in gtén wiemend icippemt us; a step of transferring the test trays from
the second apparatus to a third test and burn-in apparatus; a third step of
testing the sehiaiditibngtypicalPbutasin esterchuveapubility of 4 llewitegtraterany a 16w tédne
third apparatus; a step of transferring the test trays fromthe third
appar at usaccuoraay,sas vwellrkpowniin thecart! Eurthtesporef typmal bumgrirt testemschaive a hehgederinl
devices contained in the test trays to device trays. The above-descri bed

t est 1&nd dsammng ﬁmappmpamedswimrmhétestnnsl iFoe example; MBT &Y1&00% mpdelaf JBEE Co.,

enpl oyed for this nethod, each apparatus performng the three testing

st eps. Eawhichhag alonggyele firsfthe tashipteselefddHampaxinune andithettesasition imerafnsf er ri ng
equi pnent which receives the test trays fromthe unl oader of the apparatus
and suppl 3npEoRiBatelye>(nsh desarable phperfasmine-Roms tests,such 26 a gross functigntest or 2 003

8 .be, |.inked in-1ij f [ i o h
O SRPRLSES. S0 e e R e L 20E! SO SIS LD AP,
i nclud | i e I t ta, t t d th
el ST Ao MR SOETFAe ek Sl Bl L
wh th t : . f. J | i t
e 1L SBl Al SRIACEB T U LESL RO L SRS T

whi ch ar eroW&oé\ﬂﬁygcﬁ%nﬁ‘_tHrsﬁéﬂ dircft phft€mt Bh B8R ﬁu?l?-ﬁﬂ Bhrdt #i3 fg@cﬁ Raigdse then

transmitted to t sorting Step via the control units. tiron, the
et hod  megpothét pRlent WK iS thaflit 5§ @Micak td BFSl RGt HENISRIThE difieideticdevi ces
contained in another device trays to the test trays in which the devices
have beervishwile] S@re exivls drvtieraipalfizantrpopublehn tigat ahiéng taé istreqyifedtin thd@irfent St
test and burn-in apparatus for the start of testing of new sem conduct or
devi ces. bhirt@n teaterndgiurtiesmorey the estesgige @kt time Stcompeoded bgrtble tithe litdtakexsbi ng
may include a burn-in step, a roomcold test step and a hot sort test step.
The 26 r doaddunloadjthetdepicps kqtweerbihy bum-infbeardunddbe devicegrays thegimepit takfes to
Description of the Drawings 15 FIG .1 is a flow chart illustrating a
convent i daad/udipad tiebupihaard) the Bue §dakesito susy/drep Hiscteytempepiss .angﬂoethez is
a perspective view ol[l a é;st t.ray which, na beg(gﬁed in accordance with this
i nvent i orfimejtdakes to gheek the byrgdaararesspragnaly. haddiyony the hyen-nebgard aadits hown
Ibﬂr EI_ iGn giﬁégpgllfq?gari%rﬁiéx-gricse%m?(ggr}dlaglegI Xg\éo%inglg,eallemgg Lbrg%gfde(s)gussaedts%es;}s and
which are required for every semiconductor device impose a heavy cost burden on the end-

25 consumer.



accordance with the present invention. FIG 5 is a schematic view2qf A® 2003
in-line systemin accordance with the present invention, enploying the
apparatus shown in FIG 4. FIG 6 is a flowchart illustrating an overall
back-end process conprising one 2 ~1:.F? Q03 -9 enbodi rent of a test
process, using the in-line systemof FIG5, in accordance with the present
invention. FIG 7 is aviewillustrating test tray maps enployed in the
test process of the present invention. 5 FIG 8 is a schematic view of

anot her enbodi nent of the test and busn-in apparatus in accordance with the
present invention. FIG 9 is a schematic view of another in-line system
enpl oyi ng the apparatus shown in FIG 8. Detailed Description of the
Present Invention 10 The preseftmmarypfithe Inyentionow be described nore fully
bel ow with reference to acconpanyi ng drawi ngs, in which preferred

enbodi nents of the invention are shown. This invention may, however, be

enbodi ed in Y gi ftfPerent .f?r and S{IOU| (il n?t be.construed . as |limted to
the enbodi marr:ﬁg N ?Iho?]?‘lc toﬁ?rge p(585§8_ WF?”I 'h 1 PHvifEsAn lmé%vgdéT?HBEi man'él s
o 01 Pt o Pt 0 Ridofle ) SEARS Wbl ARrbUE TG R SRR 7 (e

art. I'n yhead-aMifgs, |1 ke nunbers refer to |ike el ements throughout.
Various tests required for the sem conductor devices are perforned by using

one ar nore tepkiaRsthaPHRER b thel PReRACAVERDA S0 Prdvitiel dhGn e $RMm m}f;ggg{ogpn- n

particular, the testing apparatus of the present invention enab urn-in

as wel | ®ack-ymi g@bests,eaﬁ;ﬂoﬁug:tesﬁ@awo&@@ymgagpérﬁméscol d test, and hot sort
test. Thus, such apparatus of the invention will be referred as a test and

burn-in (TABI )t apfitherdther dbfdcoof thElptesert indentiop & proeideiav émpiovad Gfstigg t est tray
10; and FIG 3 is an exploded view of an insert 12 of the test tray 10
shown i nnfetl@ad icludieg bnm-ingvithoreBid@8 separdqdiring kess tims tand teag/sphGe.i ncl udes a
plurality of inserts 12 provided with a tray frame 14. FIG 2 illustrates
t he hal f 2 tis agill angtheypbject of the present invention to provide a directly transferable
10 testing system employing test trays, eliminating the unnecessary moving of the devices
between different trays
It is still another object of the present invention to provide the single composite sort
step for various tests and burn-in, and a parallel type retest which is independent of machine
by previous test result with test tray maps and data automation.
15 These and other objects are attained by a test and burn-in apparatus for
semiconductor devices in accordace with the present invention. In particular, the test and
burn-in apparatus in accordance with the present invention includes at least one rail for
transferring plural test trays, each of which containing a plurality of semiconductor devices to
be tested. The apparatus also includes at least one loader for loading the plural test trays
20 onto the rails and at least one unloader for unloading the test trays from the rails.
Furthermore, the apparatus comprises at least one chamber where the rails traverse. The test
trays are provided in the chambers along the rails, so that the plurality of semiconductor
devices contained in the test trays may be subjected to a test or/and burn-in process. In

addition, a plurality of test heads are formed in the chambers so that each test head is

25 electrically connected to a respective one of the test trays, thereby the test or/and burn-in



-10 portion of the test tray 10 which has sixty-four inserts 12. hough
the test tray 10 having sixty-four inserts 12 is preferably used f AR 2m
present invention, other trays, such as those having one hundred
twenty-eight or five hundred twelve inserts can be alternatively used as

wi ||l be apparent to those skilled in the art. Each insert 12 which is fixed
(removably or 5 permanently) to the tray frame 14 by fasteners 11
accomodat es the one semnm conductor device. The test tray 10 depicted in
FIG 2 is preferably applied to carrying of sem conductor chip packages
with gull-wing | eads such as, for exafple, QFP(quad flat package) or
TSOP(thin small outline package). In the neantinme, CSP(chip scal ed package)
such as wrogBAfonihe s¢miperdusios devieesesan by padomnasped and proposed in the art,
can be enployed in the test 10 tray 10. The test tray 10 can be designed to
hol d any type B¢ pafpteevac@rthreingpdeatdesst ppe mpindimmg which meludes apentsolt o

tray I D hol es mhi?h are used t? generate the tray |ID nunber. The
descri pt i 'Ot eersugally gpanegted to pplyraliy of test heags,cand thg.mpin framesmay, fnsthgr inglude 4y

15 and a pushin | enent . Th shi elenent 17 is elastically,j.oined
above t nef B TelTEgTat unf for cpgfinB el Uk S ARRT " Tadpirfngt o MaseingadsS cont o1
of the bo I VA | . i ugh.as
GFp. he IasTeby fout BF BE6h, bk {rGHorhS@Rtur P RRE LA IR i FECES (BFRT
formng f ! J! . Eﬁ&g@ . [ t he
corners J?H{ﬁ%h%ggu%%rﬁgcg%ﬁggggﬁ%éggQg.b 0 gﬁi%ﬁmﬁgEéﬁ€§$%ga§? t ower end
of the | : | _r&ﬂﬁ e : t ch 16 which is
cont act eg*\)ﬁ\ﬁo#g?ﬁgyﬁ}g?? gcnl%ta g%r@ggﬁg t ggdesf gpn%l{rll %%ed%\%/léig%%om and t he hook
16a 20 rot at espgddMgingky an dIREHEARE aggRct dtBe prRE&T invbatiGia An LGRS ¥Stehdig devi ce on
the pad 13. After thé device is positioned, the elenment 17 and the | atches
16 rever sgobided fet semfcondisctdiBddoies gThis @sligdf systepuindlnde of phiraiity ofébt ahd bilra- same
time the hooks 16a rotate downwardly again so that the device on the pad 13
can b@ sdnappatatnges trendfierdkg eqiipmepandeesartingunit. hBadhaesi and butnhia agparatts ar e
exposed downwardly through the slit 19, so that the device can be tested by
cont act 2erfoemswediffarens tést auandaburniie prosess fringthetother. AArsapiperans includesvatof one
enbodi nent of the test and burn-in (TABI) 2 4 P~f'R 2003 -11 apparatus
100 i n adeast eanead for transfereng pluzad st travsdiar heldingr pduralitys{ somicpaductersievises;
description and illustratign, the test and burn-in apparatus 100 As shown
in FIG 4t lqaﬁteom/:lsﬁdea&épgﬂle&thfo@lralrre$td%§ toythepil; a?,@atrtanewmé?répfi ng

Ber conddEiRH D BLUED e faalke REo AR T TR RO AL HSr 1 nol udes
ab ader, 3 nd.unl gader 36 i.ch.are located, respectivel at both ends
of "t hE avheren B RRIER DR G SRS REBE s BEPBEEMAIRLPL Poaded onto
the rail . r . i e

unl oaded Sf%gléérzr%ﬁfi ﬁée}% g@ﬁ&gg(’%émf ﬁgﬁ SIF] P‘%&ﬁéﬁy@é .}‘gﬁecg%]da{r?te)tgé &g&gﬁ%sﬂdgﬁlgr\}'%ed to
at | east k- : . is ' : 23
re for ml oy SR R o0 Rds RAPIcR iRt el R ek S TR PR

heads 23 &Jlf'f%sf%hd@@@aﬂ@ar@'e&!&&cﬁh‘ﬁcérﬁ‘i&te@&) aeésBe ﬁ&bﬁf’%fih@_t@sYFxrays f'tay are

subjected to a test or/and burn-in process, being electrically connected to

the test dnamBisrs2whére thd@stcdiamt ®hrmid. prddess fdradeimidchdapll Hevcdiedperfirne@O! i Ng
to the test heads 23 for a proper test and burn-in tenperature. The test
head20 23 Eheequipnment ferdransfearingatha tedst aags fBim e aie appabtud @s asothaninchidesithiet 25,
a coolant refrigerator unit 27 and a power source 29. The control unit 25
cont rol s transfetring equaprnent whih reeqvas tbetestf trayls éronetheiuntpadereafdhé appardtus el t est
heads 23, and the power source 29 supplies electrical power to the test
heads 23.suppliesdbem tothedpader ofthgapparps,pubesebysibe pprargtgsesrage inkedin-finaby the
connected to_the test heads 23 via cables 24. The cool ant refrigerator unit
27 i's cortreasfesidng gearndhe semicondugior devigss Weehhpass all testssangd hugn-mprofessesint er

for cooling down the test heads 23 (particularly a hi speed bopard).

Ref er enceth% APRATYMSSAIG Hall*—slf‘?ﬁre% °dé§’icé Yy t@bte%/trtéalﬁ f‘ga‘r‘*isﬁﬁmﬁé‘r‘?ﬁer such as
a cant which receives e or nore test trays 10 fromth nl oader 36. .or
SuppfT es t hem EE S ind Bl gaRe e il TS wblert LR PRuHR £ 2R eCuaf o
two hundr i =Si I E i i f our
tost hoadiims WK IR EKORES i Fectadify Shilefich 86 WRRETHEME IRE) AFB1eN ng
si xty-four devices. However, the apparatus |00 can test nuch nore or |ess
25 devices at a tine by nodifying the nunber of the test heads 23 and/or

t he nunber of devices per tray Wiile the TABI apparatus 100 of this

enbodi nent has one nmain frane 21 and one ?.4 1;P~ 203 -12 chanber 32,

ot her configurations are also possible, for exanple, two nmain franmes and
two chambers, or one nain frame and two chanbers. The TABI apparatus 100 of

R o, o o o, o r o, o o b o o A~



10 menbers 40. As described so far, to depend on the test trays alone.P N3
without tranferring the devices to and fromprior device trays, i%hoﬁg‘o?”'
specific features of the TABI apparatus of the invention. Furthernore, the
absence of prior device trays results in | ess space which the apparatus
occupies (that is, the space is as reduced as the prior handl er occupied)
and less 15 tine which it takes to handle the trays. Another feature is
that the TABI apparatus of the invention allows burn-in as well as other
kinds of electrical tests, being cauggq by test signals independently
transmtted to the devices. These features are also factors that nmake it
possible to realize in-line systens throughout back-end process and to
reduce t hanitafsacmapparatpsandabe sergiag anit gnay the stectrically\ganneesed theeashiothed. iThe
detail later. 20 A case where the TABlI apparatus 100 is used for testing
under hi gRaip &igges aray fughes dediudes enalant refriggratesuinis frcopling dowmthe teggheads.
apparatus_ 100, of the inventiqon nmay further include a pre-heater 3 5 which
appl i es H@ége NolinerRYStg@y P& atfl}‘rdgﬁaérfjeu‘b‘é‘i St tesh e Gob pivhichmay pgrigymt he
| oader 34, On the ather hand,flhe appar at us 100 ng%ffurther i ncl ude %
pr e- cool &€ &5t prign TR RYOSPSS o Sty doypr semycongpcior,deyices insthg ong test fray. The

| t er nat,el ocated in each 25 test head 23. In

- | |

Bé?t?§3|§#T%?%@%%ﬁ FgﬁﬁﬁﬁF&Fﬁéu%éde%Pﬁgéés @nhPFﬁlF “present invention
2 4|~~~ R - 13, ; - )

%gﬂljunber ger écr)1 _pa%é%?,itg £ 331? lnl?é;wéfa%)s{} ‘E‘Qﬁ?%e%ﬁﬁ@g’éﬁ“ésﬁ%@@b‘ﬁ%@ﬁ%ﬁ"# gﬁdr t est

eads, ang, g & sE?oxfgfdp?Waﬁlséi’eﬁfoﬁﬁi‘r;g aF}? @ dofd teEt?Qﬁf&'fhlﬂdrhgggxﬁf&sgﬂeffoﬁhihg?Or o

board, i.e., a se Imn oar ds. erefore, 1t 1s p to pe

the test @RAdbAkeddUMbredveR 86 SSrEin® linit Wy PreTetaBly peithiny twd SpsteNomiesnsdsf t he
sane time. Meanwhile, the algorithmc g pattern generator integrated
circuit (wneh fs)to s chbe devices civhipk Haveee tdstddrilraadyt font 18 test Bhptd the AS0idEZ

| evel, and a high speed timng nodule with overall tim ng accuracy has been
al sol@levetrapeahildvhe ethee is totprevidapab idevites, which hevesnortestahgn usorpaswldeeice t est
increases to two hundred fifty-six parallel fromsixty-four parallel.

Accor di ngkays totle testytrayxpect an i ncrease in the nunber of the devices which
are tested at once in single test and burn-in apparatus. 10 A plurality of
TABI appar at uséecosding kestjl er @speshgf the praseridnvention, ganefhed isrprodded fas
illustrated, in FIG 5. FIG 5 depicts the in-line system 200 in an overal
back- end t&$ting; sgriconduciergevigesml s apetipd ingludesya step of Braviding plorsl fest Haysdesed

1. Each S| SRR SOOI 66D B o 50 S colBCBnY smgondgtor SRgCes
t h in FILG 4, h h . Oa, . 100 5 100

Pt he e o SR Cieefhett spicp B EeaorT Gy R BAYS 15y P P e est Bnd 00
ti . . . . .

whor ot nebuptif Abardtis B ataburerths (B st o pBlafiho p Eechl TS

t 60b ' b dad th

ot her Ui 18 R PR 8 o e S g o e e .

i nspect i oRsiyfiyk iPthe s€biRdlaBpardfisSd §tbp of trifRidrfinglinke tO8 brallPf6m tRETRREnd hem

These units 51, 52 and 53 can 20 be preferably provided with one nmachi ne 50

as shown gdppafahifs to% thifd) est fnd buis-is Misfaeatus} @Qhitditep of tekstingd the eemrebndiResit one
transferring nmenber 40 such as a cart, a transfer rail, a conveyer belt, or
an apd onededites vordeingdini the eesf s imbhecthird appurhtus;lanepnof transfeerirgy the teBherays
transferring menber 40 receives one or nore test trays 10 from one

appar at usfrom teethpidiapparatis 4m o tsbsing api sansltastep ofsortetgthe semigondusprardgvigees ar e
i nked as in-line 25 by the transaction of the transferring nmenber 40. The
prior devontainadgpshesfiest trayste eviee 1S r equi red since the test trays 10 are
directly transferred by the nmenber 40. The in-line system 2 4 h, P ~ 2003
14 may have t hie dhoaveidgenribed st abpnimanpeeatussand B aigline syptgmpreferably can

configurations can. be.alternatiyvely adapted. .For instance, all appar.atuses
can st and maloyesor s methedegach spsradus Berlorinisathe Ueigs RITRE 6ks Kieh ohihe
in-lppe system.200 performdifferent test steps. far ex | e est and
ur 2, “YEsGETE el Palb ot e el ieSiionleR] vAEA R Sry e thr s
can perfaq varhieal : i ol | ows:
the Do t oL RuiiGRler SE R apbhols o SHANBTIcFNt ReERRAREadAALE S R My O
sequences are al so possible, for exanple, the roonfcold test in the first

pl ace, the DC test and burn-in the second place, and the hot sort test
finally. Even the final burn-in is possible, provided the sane test itens
as the roonfcold test or the hot sort test are tested in the burn-in step.

The 10 test results or information obtained fromeach individual and
different test step are sent to a host conputer 45 through network and

o L . a o oy — — . o A NN " o oy 1 o~




20 fromthe test tray 10b to the device trays 60b, that is to say, 2the\"R 2003
above-descri bed sort. The other is to provide new devices, which have not
tested yet, fromnew device trays 60a to the test tray 10a. In FIG 5,
dotted arrows in the sorting unit 51 represent the novenent of the devices.
Meanwhi l e, the device t: ay 60b is supplied to the marking unit 52 by a
conveyer belt, a transfer rail, or other transport nenber, while the test
tray 10a is supplied to the first 25 TABI apparatus 100a by the
transferring menber 40. In the present_invention, the |oading/unloading of

t he devices between two trays is done only at the sorting unit 51, 2 ~ AP
2f ~~3 -15 contrary to the prior art jn which |oading/unloading is perforned
at every apparagses ggnhedinkpd iia-lis tiansfgroingicquipment | justrated as single unit

in FIG 5, t of nor,e sortin nit an be sel ectively adapted for

:atdj usting th\r,\g[t‘}d[ﬁ‘bﬁlﬁﬂl"d;s a5 a gt“éﬁ%ﬁ%ﬁ?qifé “Ifﬁ'l'df’ﬁé Ivr%‘?é "?%RF"B%‘{}W@ of new
Sort ng dnnds 2 confal Gt efperteay Sommesip i lenthoPS anh R SrfgRunts Al ehEa o
e S e e e

testifg tt@&ﬂ?a&é‘&s%t%ﬁu&éé Ot Jalbfculld?; the %?oc%éls?ﬁgﬁfg} rﬁ%&gﬁt@% &S }é'f&%bmg%” I ng

t he devi ces srnce € prior sort steps can the one: esi des,

the reducdd ARpsAfhithereeERBEd & a ASUIPHOME F15BS tedfish &R MEP AR tth& krHsrhidh&
overall test process may not only elimnate the possibility of damage

during mMagaREsRihg Skp Waahe et anitdut al so prevent probl ems associated with
el ectrostatic discharge (ESD) caused when workers or equi pnent cone into
contact w th dawiddgidn, the metifodshafurthed ¢omprizbarstepvdfiledding dewsientiésarluetor
overal | back-end process 70 including 15 one enbodi ment of test process

usi ng t halevite$ corpaingsineamoth@d dexficeRrdes td the\lédt trayeinewlscle thetdevieehavb bagai n, as
well as FIG 6, the devices which have been already assenbled and are ready
to bt0t esoadd, andghey againpravidingtthe tastiskysdn dhesfirat testrand bust-immnpparabis foethag

| oaded with the test trays. Then, the first TABI apparatus 100a perforns
the DC t estart afigsting efnew ssmigpnyuctppdeviges. ddtomating, the three stensof fisstoseconde

room cold test at step 72 and the, hot sort test at step 73 are 20 conti nued
by the sedigibirdisstray IEYs 2 byEn-iniien, HirP?f“}é’BE’a‘F%{tsﬁ@ afgdch,‘)t PR fest ftehel v,
with the devices 79 contained i.n the tesf trays 10. Wen each test step 71,
72 and 73ﬂles&"(§§ﬁ§,tmgﬁt§ptpé"sf€ra éﬁ/@‘ei’@t%ﬂrﬁeﬁ%?%ferred to next test step 72
or 73, or sort step 74 by the transferring nenber 40. Reference nuneral 61,
62 and 63 in FIG 6 represent the transfer pathway of the test trays 10.
That is, the transferring 25 . [ ece test trays 10 fromthe
P.%F@g{%fbg.roh 1088hé’ fﬁ%& s

unl oader of the apparatus 100a, c an en supplies to the
| oader of the next apparatus.

15 FIG. 1 is a flow chart illustrating a conventional overall back-end process for
semiconductor devices.
FIG. 2 is a perspective view of a test tray which may be used in accordance with this
invention.
FIG. 3 is an exploded view of an insert of the test tray shown in FIG. 2
20 FIG. 4 is a schematic view of one embodiment of a test and burn-in apparatus in
accordance with the present invention.
FIG. 5 is a schematic view of an in-line system in accordance with the present
invention, employing the apparatus shown in FIG. 4.

FIG. 6 is a flow chart illustrating an overall back-end process comprising one



2 ~ ~~1; ?Q-J3 -16 Meanwhile, all control units 21 a, 21 b and 2% ;,c /R 2003
every apparatus 100a, 100b or 100c are electrically connected to each ot her
and to the sorting unit 51 by the host conputer 45 through a network, so
that the test results or information can be transmitted to the sorting unit
51 fromevery apparatus via each control unit. As previously described, the
test results 5 or information produced at every test step 71, 72 or 73 have
been recorded on the maps 120 in FIG 7. Therefore, the sort step 74 of all
devi ces can be carried out according-$40 the maps, nanely all devices in the
test trays 10b are shifted to device trays 60b. After the sort step 74,

enpty test .trays 10a on the sorting.upit 51 receive new devices (i.e., new

| ot) cont® qqgﬁxq"ﬁogﬁﬁshgﬁoc%\/‘i‘% ?‘géfﬁf@“%sdét,ema‘?ﬁgr » PREFPIARNSGVIlHhe o t he DC
test and 10 burn-in step 71 again for the start of newlot. To the

cont r ar y,PTRBL EAUOR ¢ rays 60b receiving the devices are provided to a
mar ki ng step ig.FIG 6,05 t.he king unit 52.in FIG 5. The.forner
operation is ZPES': 26‘& %H’legﬁll‘%’ld ¥ fﬁgﬁéa%%g?snerﬁlge%éf’ rt}\’/%tlef%é’r?‘ﬁés pEfihe present
oper ati on,isikpdi cated by dotted |ine 65. For the arrows in FIG 6, all of
whi ch represent transferences of two kinds of the trays, solid arrows

indi cpte the MeeRRNS s@bembhhievieRr ahsﬁxlserﬂ%énrﬁaﬁ oggbelt%gﬁgwgy@gﬁpmﬂm%

arrows indicate that of the device trays a or easons why
t he i nvenkestdiiceaaisthe prespiitde@tloguccessi vely and directly, nanely, as an
in-line process and why the invented single conposite sort step can be
possi bl e, is tHiGt 9deybehemutiayiswasfanoer ind@eisystém empldying thy 8piaestué Sfwn
process itself except for the test trays. Another reason is data autonation
usi ng t hén FIGk8.chai ned test tray maps feature of this 20 invention.
Referring to FIG 7 which illustrates a group of maps 120; subgroups of
maps 122 and 124 enployed in the test process of the present invention, the
test results or information obtained fromevery test step are transmtted
to the host conputer vi Detaded Peseripsionofithe BresemeInypntiomt uses, and t hen
recorded to the maps 120. Nornmal generation and assignnent of these maps
120 start to input a lot I D nunber 25 and to sense the tray ID holes 1l4a or
bar code of t test tray 10 of FI The tra o] es,.each of which is
panciied or | not eagset ngditiph vl aow S fererbad Iitendl Belommiich rgpntaso 5 4
~'~"R 2003 -17 nunper. by.the. co ter. [For exanple, twelve hol es om per
Cray can SPepPRDuE angd 1 Which Srtredl srubrdments Shing nsmten #6880wen Thi{ 1o
tray 1Dk | S f i 0 t and _a map
1o nambVOiien i EAREEL BESmb0gs ROMBA G dRIGHTL B $idfigi P e PRGRT of
numrber arl‘iﬂlitteh% ltl%t erﬁﬂ%dﬂﬂgﬂ?ﬁ f(yr\hﬁﬁ tfﬁ@%egﬁﬂ%&% rht?lexl, %?egggmb@&igleht%%}e tray, the
5 blank test tray Is supposed to receive e lot | y operator wth the

prescri begodidddso tRaditistdi@1diteSwil 'beti’l?drofié}?ﬁld coRARl&E OB wililiRUaPey@REE t est

tray is repeatedly used for different |0
15  scope of the invention to those skilled in the art. In the drawings, like numbers refer to like

P o

elements throughout.

Various tests required for the semiconductor devices are performed by using one or
more testing apparatus in accordance with the present invention. In particular, the testing
apparatus of the present invention enables burn-in as well as typical tests such as DC test,

20  room/cold test, and hot sort test. Thus, such apparatus of the invention will be referred as a
test and burn-in (TABI) apparatus below.

FIG. 2 is a perspective view of a test tray 10; and FIG. 3 is an exploded view of an
insert 12 of the test tray 10 shown in FIG. 2. Referring to FIGS 2 and 3, the test tray 10

includes a plurality of inserts 12 provided with a tray frame 14. FIG. 2 illustrates the half



every map file is distinguished fromthe others by different |ot ID,nARBe2003
Exanples of the map file nane in relation to the tray ID holes are shown in
Table 1. Table 1. Exanples of the map file nanme 10 15 Tray ID

Hol esNunber NunbMap File NaneO O O O O O O O O O O OrooooLot 123Lot 123 .
TO00O0 T4095Lot 456Lot 456. T4A0950 O O O O O O O O O O TOOO1Lot
100Lot 100. TOOOIOOOOOOOOOO0 TO003Lot100Lot100.TOOOBOOOOOOO
O O O Orooo2Lot 100Lot 100. TO002 Now return to FIG 7, when a first map
122 and a second map 124 are created-fPemtwo test steps, corresponding

test results of both maps 122 and | 24 are conbi ned and generate final
sorting map b i nked al gor.ithm  Therefore, the ofd line sorting i

y al . . is
pr oceededPi¥iop 8f therdgst drssd Grhieh hassixty-fauy insertsyi 2. Hltheyghthe tashtray49 g@u@grm e,
when the r.oonfcold (or, .20 ?rrbi eﬂé%iftest{? is perfor.ned ‘Li rst and, the hot sort
test |atefXYEQUHNGRLS 12 if preferably pied fopihepresptipyentiop pthentrays, suchiag those  xxx

esent,s lL,ot, . or tr | D.nu

or XX, RRERESRRhR (Rt PAOUIREELy L A5 TRl empes S, 111
Lrays 1 Sl Bvdrnlly Ao RS Tl B8 R B .

conposite i fiqt | i i ght

col um§|s \/\%%@ﬁn%dgy&%s&lgttﬁ?%g% 14 ﬂ%qug@r%is ’1—‘12%00 giiszﬁe%e‘fe] Jse@%)gr&?%ggonds to
the respegdjidee 1eReRtral 10 defittedlifi BUS. 2 R pydib@bly Sbylie b Aufryile bF S&Ricaiduictor
stored. Further, two sheaves of the maps 122 and 124 |nr¥he FIG 7

separ at el yhig pidkages witte gillReling 18athlsutless, forexEmple, QPPRjuae Haf peRadeyver di f f er ent
apparatuses. In this exanple, one sheaf (or group) of the nmaps 122 or 124
consi st s DSOP(thin snmatlioutlhepackagps Inahe mepmintk, OFP(chif sualedtpaskagh) fiwhds 140 t he
singl e apparatuses. Nunerals entered in the map 120 represent correspondi ng
testi ng rBEW, hidrhas bear reatritiyndevdopegli and profased incthe hetneani beremplyedrig tiettestds
for socket-off, ~ 1 ~3' for good devices, "4~7' for fail devices, "8 for
openl8hortray hdThetest tray 1 Gentbersiesigarsltiodwld any typreef chiip devsteo Raferendel nuoeiral s
formed by any colum and any row in the first map 122 wil|l be designated
bel ow * ( Q4aRpFIG. dpefess to H@Eil)ihﬁleﬁ rhicht e pseslde gaveratgshe ray 1P npmber. ddsi gnat ed
"(C, 10 RI1'.. Thuys, several test results of the single device are recorded
at the safRSCRIGN3OGHL § ‘8@3?@0‘%%5”120. The annotation in parentheses of the

mﬁ %leii‘sﬁeﬁ%ﬁ%?mr?&ﬂ%%ﬁﬁ bl e et ?“R}e%?pﬁlgtlfﬂ%é Rl “:
83_": ik b ST ATtk e R0 150 PAGR (4, RBRL 15 Hetnhdianky F’nﬁgl%ét:iée
Char 131 oesdnfé TR S8 AL Kitdelilindlnd SBboRREHMATRIEREO & GOFp " THETE
that of c drﬁsae%fmdea 48 the Kddy 18) fdrexbhifle! &3t chRRE, forfind #8r Iaeg j&3PpNdi ng

h ' ) e
devi ce cones to a e%nlte demmnto@hat whi ch the nuneral stands for.

For ex a”péc%ﬁs.V\P&ﬂ 1RRhdY THUEBRfe8hnding thé corderds oRfik fad, 13Také hables 16aleachiofe
Cc

devi ce whi is located at third colum and fifth row of the test tray is
20 confi rwhidhiOpitdted golothetiend ofxhe RteH e rPmhing thdwop dididelamienal theilack 46 2) |
and (4, 2)I1 are 8, the corresponding device is opened/shorted and w ||l
be t hen swhighjfsecbntactadewitls thedoabmbxntfacd offthe clemdntsEmodkstdesin sidehs hoolhl Gah
stands for "R3'" in the final map. Simlarly, 4" in (5 3), "5 in (5 6)
and 26' irotqtes upyardiye Thesaforsathe inskat d3oan reseive the dryiogiomghepadi3. aAftectde] ( C,
RI differs with that of corresponding cell 25 (C, RII, the correspondi ng
devi ce cofvicetippesitioned, the glemest g?mart%thp datehep 1§ soxerygdiithe springs BB Heige dige of own

(o0 e o W TG S R ) 1
by b 1 9icsandhe p6d LR sehherhy HEbog S SRE PR HiTeady of 4R S
for a gootioeRut s coprBRflHdldy hFbisdsr AFhel ey st eled Pretlec T
o Teguemhelung s fycfi oo 2, 9000 5 pert becores [l part in che (o

FIG. 4 is a schematic view of one embodiment of the test and burn-in (TABI)



will stand for "RZ' in the final map. {3, 8) is the same case |ikel *RAPR 4003
(1,3)1 which is a special fail bin for a specified custonmer becones good

like "2' of (1,3)IIl, this part is sorted to good as "Tml to any custoners
ot her than the specified customer. For exanple, when the nuneral in (6, 1)I
is "5 but that in (6, 1)Il is 2", the device will be sorted as BGD. 10

Difl-"erently fromthe prior retest process which is repeatedly done on a
sanme tester and handler after sorting in every individual test step, the
retest process according to the presept_invention is done to sane failed
part after the sorting step. Alter natlvely, the invented retest process can
be done at a tine against all kinds of failed devices (i. e., R, RZ and R3
devi ces) . affmrdtesl1 ¢bwiacesrdance vaith the poesenttinventien. dEIG. cleslmmfer dasy of édsestion
during the sorting step. 15 And, they are loaded into retest trays with
previ ous euksillusteasion; thg Er‘tsh angbywn-in pppagatus K& fA&)Pthﬁemféﬁaﬂdhea" Advpparatusay s
and t hen i)row ded again to the invented testin E)lar atus after testing
process of 0Qineludes a fadl 38 far waesferring plurad fesg frayy fiesd tay 18 confaps aas t he

when ¢ ho. blFaiEt Sf £y ugebgrtésrfrmsse e 0 A (Goprghi b8t igbeiee | or
{11 sSar oh %lf "R as iR %tﬁt%éieé‘ﬁ&e‘f%%?%&?vs@f Bt S e

L Rz

ance 1 et eétﬁf VORHoRing B deS0% FERNES oh Dol o eal S5 0 GG el 711
(Lot xxx. T%{Vﬁo%’lﬁ&%&éd"&%d@?ﬁ&%daﬁe@% Eté?laédl&s(yﬁ:)g é?3'6”t19cl‘f~ix'ﬁﬂét ghive

map file ot XXX equa stored as test data

file (Lot¥rredided fo)at 1ehbH }?Aﬁlﬁ@tengl%@thfe'tta@er@ﬁi@trﬁl §‘§ ah&‘f&ﬁ tb@BbadsPBogBL i ON 25
i ncluding cunul ative yield data. schemati c view of anot her

enmbodi Nenforfikd tmetcﬁﬁhbemci twnéirfoﬁr (rJysEtlo)are s@%ecﬂa the Yest Red¥#933 040 bgRRAr at us
300 in accordance with the present invention shown in FIG 8, the TABI
apparnat usaidftteasil A8adll devikanin everyucdyuare sutgedtdtetoapestraafand biflini prodessbeihg
However, differ ently fromthe above-described enbodi nent, the nunber of the
t est headsle@8cilly congérted tiorthe teat Ieafls 23ren thé chambend2. dihe chémeber 32 mpplies3Rat or
two. In addition, the position of both a | oader 134 5 and an unl oader 136
al so di f f eeadingtofherthe herdn23. foe 8 oronse tesansdulirpimiemperatitey . t he | oader 134
and the unl oader 136 are forned at fhe upper and | ower parts at the only
end of the rai Thetest headrpEaregonpented tor?emﬁlaat@are Shighinchules & onselanit 256 ar e
illustrated S|de y side, .hqQwever, the S\ Buall sta ed Therefore
the rail 380¢lANLH lg&%?ﬁ}lé‘r‘t 2@ Hosterseuias 2ol be £onti) upd 2 éaetﬁOFétsFer of
onnected to the oad 134 q ader. 136, . Ref erence mer al
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FIG 9, e In-line system4 end statlonlnc

sub-in-| l RRoANEIRI® tﬁ@féat Rfady\D3 61 hbses 2610 sy &illddrvas: HABbolkR RRRARAL Uses
300a, 300b and 300c, and the one sorting unit 351 which standin a row.
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The in-line system 400 further includes at |east one transferring nmenber 40
whi cRogoegamsfiering iehidsr Qichtabe camWehich deciads dnb@r beé tesPPasADERs tidue to the
same position of their | oader and unl oader. The sorting unit 3 51 can be
conposed ofiloakten Bbeorusuipplies them td thedoadat 84 in FIG 9. The in-line system of
the 20 invention can be maxim zed through appropriate nodification of the
confi guration dhe SéPdrapparatistl§0 pamnitsdhetest @tgm@dnmﬂwg fifiyr4ix deyjces @t asimieng

t hroughput, to all apparatuses and units. In FIG, 9, reference nuneral 3 55
and 3 56 ﬁlncqthsaswetuﬁéo%hﬁfosr test head 23, each plewhigh, soEresRpndmEto one tasktrikst ed

devi ces ang | cadi g art of. new dev |ces H has bee set farth

ner ef nber wﬁrerlﬁyrfétg h Wegty, fhedRDABISI QL cR st BHOHBPE 9 it ed

(o pFor i &5el aff S BB AV e ™
f

Ther ef or eptra” T B ras il DR STRES Subodinénllas pal A fftte PRIGR

Separately frontthe burn-in. But, the TABI apparatus and the in-line system
of the invention permt to perforntthe roonm cold test, the hot sort test,
and the burn-in at the sane platform One of the reasons why this

i nprovenent is possible is that the test rate of the burn-in step can be 5

i nproved up to the order of that of the room cold test or the hot sort

test. ThIS |nprovenent also enables an enploynent of the test trays i nst ead
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15 DeviceBurn-I1n Tinme (hours)Vcc (V) Tenperature (C)Cycle Period (%ﬁg% 200
DRAMR5. 512550064M DRAML26 3125200016M Sync DRAMZ5. 512590064M Sync ! 2003

51259001M Sync SRAMR5 512510002M Sync SRAM25 5125| 000 Tabl e 3. Information
List of Invented Burn-in 20 DeviceBurn-1n Tine (sec)Vcc (V) Tenperature

(C© Cycle Period (ns) The Rate of Reducti onl6M DRAM6005. 5125901/ 5. 564M
DRAMB606. 3l 25901/ 2216M Sync DRAMR405.5125301/30 2 4 ~,i'R ~0~3 -22 64M
Sync DRAML4405. 5125301/ 301M Sync SRAM725. 51 25101/ 1002M Sync

SRAMF25. 5125101/1 00 Tables 2 and 3 set2forth only burn-in tinme itself at
125 C Accordingly, if incidental 5 tine such as the time taking in the

sorting s I s al | dered, the act ocess .tine .of the
convent cfﬁ?arﬁbm%o rS? EAtonS a5 4150 ASSIRiGCROT ERATAR. HeTAIR AMeE B4 WIS ¢ he
act ual s t i me Ee mv&nt ed, bur n- |n of Tabl e 3 does not increase so

much si nc° a‘f‘ |°§1er5‘3ﬁm apgAnd W chabiers, g step. As described so far, t he
S et R AR B
e Conig 0 RLE e BB B ARSI BRR AUFAFR PERLRY A5
MoVengnt ,manbhd?Wolt§she foaddr 3N dAQAMEN, &ach tray 102 moves along the rail 38 and stands on
each test head 23. Thereafter, the test or/and burn-in process is performed in the chamber 32
when the devices in the trays 10 and the contact parts in the test head 23 are electrically
connected to each other. The trays 10b of tested devices move again toward the unloader 36
along the rail 38 and then transferred to next process, being unloaded with the transferring
10  members 40.

As described so far, to depend on the test trays alone, without transferring the devices
to and from prior device trays, is one of specific features of the TABI apparatus of the
invention. Furthermore, the absence of prior device trays results in less space which the
apparatus occupies (that is, the space is as reduced as the prior handler occupied) and less

15 time which it takes to handle the trays. Another feature is that the TABI apparatus of the
invention allows burn-in as well as other kinds of electrical tests, being caused by test signals
independently transmitted to the devices. These features are also factors that make it possible
to realize in-line systems throughout back-end process and to reduce the testing steps. As
regarding these, it will be described in detail later.

20 A case where the TABI apparatus 100 is used for testing under high temperatures
such as burn-in or hot sort test, the TABI apparatus 100 of the invention may further include
a pre-heater 35 which applies heat to the devices that are being loaded to the rail 38 by the
loader 34. On the other hand, the apparatus 100 may further include a pre-cooler 37 for low
temperature test. The pre-heater 35 and the pre-cooler 37 can be alternately located in each

25  test head 23.

In particular, the TABI apparatus 100 in accordance with the present invention can



cost, a high yield and quality, |ess man-power for maintenance ang A
operator, the renoval of human error, inprovenent of work in proc és‘F&V3W?
part-to-part corresponding failure 15 analysis by data tracking and

conpari sons, accurate data feed back to other divisions, and so on. In the
drawi ngs and specification, there have been disclosed typical preferred
enbodi nents of the invention and, although specific terns are enpl oyed,
they are used in a generic and descriptive sense only and not for purposes
of limtation, the scope of the 20 Lﬂ¥fntion being set forth in the
foll owi ng cl ai ns. ? 4 hP~ 200g -23 AIMS 1. A test and burn-in
apparatus, conprising: a rail for transferring a plurality of test trays,

each t estempleyithe syellikomadester maga by the fcumbenget Go o he tesies srhpsicrlbr eqpéinpied es;
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and/or b process. urn-1n apparatus ac€cor

claim 1, sbuiSkeva o4 d lﬁ%ﬁ‘gpeed TimingmBB4Ie v&flﬂh%raﬁq{?iﬂﬁé ﬁéedﬁ?aecgthﬁﬁgé%loilsoum t

whi ch is capabl e of bei electrically connected to ads. 3. The

test and devdlopddD MBRAVEL tfe cApaLitd iof thel sim@ltadbds?paraMePlest ificrehRs PRiwo f rane
further conprises a coofant refrigerator unit configured to cool down the

t est headandred fifipaid pahlleh fidmoixtpdour-paraliel. cAadsdingly, drieandyesidpectrul ihdteaselim
apparatus according to claim1l, wherein the nunber of 2 4 hFFR 2003 -24
sai d t estthdmelseriof tHeadevices which are tested at once in single test and burn-in apparatus.

10 A plurality of TABI apparatuses of the invention may form the in-line system 200, as
illustrated in FIG. 5. FIG. 5 depicts the in-line system 200 in an overall back-end station. As
seen from FIG. 5, the in-line system 200 is composed of three TABI apparatuses 100a, 100b
and 100c, and only one sorting unit 51. Each TABI apparatus 100a, 100b or 100c is
substantially the same apparatus as shown in FIG. 4, however each apparatus 100a, 100b or

15 100c in the in-line system 200 performs a different testing process, respectively and
independently. The sorting unit 51 provides the stage where the devices in each test tray 10b
are sorted to a separate device tray 60b according to test results. The in-line system 200 can
cover the other units in the back-end station such as a marking unit 52 and a visual inspection
unit 53, due to the similar UPH (unit per hour) among them. These units 51, 52 and 53 can

20  be preferably provided with one machine 50 as shown in FIG. 5.

The in-line system 200 further includes at least one transferring member 40 such as a
cart, a transfer rail, a conveyer belt, or an automated guide vehicle (AGV) which is well
known in the art. The transferring member 40 receives one or more test trays 10 from one
apparatus or supplies to another apparatus, whereby plural apparatuses are linked as in-line

25 by the transaction of the transferring member 40. The prior device trays are therefore not

required since the test trays 10 are directly transferred by the member 40. The in-line system



The test and burn-in apparatus according to claim4, wherein each qé | d,
test heads is configured to performsaid test or/and burn-in procé% gﬁﬂ 2003
si xty-four sem conductor devices in one of said plurality of test trays. 6.
The test and burn-in apparatus according to claim1l, wherein said

sem conduct or devi ces conprise sem conductor chip packages with gull-w ng

| eads, or chip scal ed packages. 7. An in-line systemconprising: (I) a
plurality of test and burn-in apparatuses, said each apparatus configured
10 for performng a different test orlénd burn-in process fromthe other
apparatuses, and said each apparatus including respectively: (1-1) at |east

one rail being configured for transferring a plurality of test trays, each
of said tB Qﬁ"Féﬁ%"‘b‘%@W&ﬁPé@‘V’bF‘ﬁ&éa MYSYST QthsT eRndiehiajions calld conduct or
devices; (l-ii.) .at |east_one |oad bei ng confiqur.ed for |oading said

pl ur al teagtter%z'?l?’é%pq? Koy igstpngey :,ﬁ{ ?ﬂpﬁ{aiu?sfs o ﬁt%’és‘fl 4JR¥: unl oader bei ng
configured for-un ' | d 1 VS o f i .ai ] (1sdV t | east
one chanber t h?%ﬁ%m%ﬂ%g{é’? i @%1 fqai%eazld lpﬁé%tst?}lﬁﬁnﬁfel?e ﬁeéthé)r%eﬂfﬁ)a@s sai d

chanber s chiggr@& t%%i s?er{fs?f.'o!r axz%srlg;gg,%C%@gt anﬁ)hﬁ{‘é}f’}h' 4 %ootl/cai E@sg g Q%E?E%rg Fe?"é{ ces

20 when al ne sal " trays sal evices are sugjecte € test

or/ ang buk i duhRhPapPtatudBeh ferforh afy st iit % peéfefabRlto ??&@éd nfcgﬁ@rdasi n said

chanbers, whefein each of salid test” heads corresponds to and

el ect ri cabliyws IROBT REt dn@ bard-BS FRGbbMA oI RstOhndthk Hot &5t test. “Othe¥dqdeP3 - 25
trays when said test trays are in said chanbers, for a test or/and burn-in

process aire alb Possibile, fonekaadphy, tikerobidsbld reshia thefifsoplagy] the DC)tedt aad Shrini Ng
menber being configured to transfer said test trays from said one apparat us
t 0 anot hehe sevoad place,samid dhe hatrseftaest ifingllyrdineathe fuak bumsinsapabsibies pravidedshé r om
said 5 unl oader and supplies to said | oader, whereby said apparatuses are
| i nked assaing-test itemisys thei raomfcoldstestrorithg hotesotidest asmigsted in the burn-in step. The
10 test results or information obtained from each individual and different test step are sent to a
host computer 45 through network and transmitted to the sorting unit 51. Test tray maps
120 illustrated in FIG. 7 are the form of computer file which enables every test result or
information to be recorded, stored and transmitted, and thus they may be referred as link-
chained test tray maps. The description regarding the map will follow later.
15 After the devices pass all tests and burn-in processes, the sorting unit 51 proceeds off-
line sorting while all test devices on the test tray 10b move to device trays 60b, so that all
devices can be sorted to the respective device trays 60b. The sort is done according to the
test results or information recorded in the maps. The sorting unit 51 can perform two
operations contrary to each other. One is to move the devices, which have tested already,
20 from the test tray 10b to the device trays 60b, that is to say, the above-described sort. The
other is to provide new devices, which have not tested yet, from new device trays 60a to the
test tray 10a. In FIG. 5, dotted arrows in the sorting unit 51 represent the movement of the
devices. Meanwhile, the device tray 60b is supplied to the marking unit 52 by a conveyer
belt, a transfer rail, or other transport member, while the test tray 10a is supplied to the first

25  TABI apparatus 100a by the transferring member 40. In the present invention, the

loading/unloading of the devices between two trays is done only at the sorting unit 51,



(I'1'1) a sorting unit configured to sort said sem conductor devices PRSSI0Y
all tests and burn-in processes to device trays fromsaid test trays. 8

The in-1ine systemaccording to claim?7, wherein each of said test and
burn-in 10 apparatuses further conprises at |east one main frane including
a control unit electrically connected to said test heads. 9. The in-line
system according to claim 8, wherein said control units of said apparatuses
and said sorting unit are electrically connected to each other. 10 The
in-line systemaccording to claim8,-Wherein said main frames further 15

i nclude a coolant refrigerator unit configured for cooling dowmn said test

heads 11. The in-line system according to claim7, wherein the nunber of
said t esCOREaRLO theprins it It Vhitdoping/apige %arp&%%%d greverypstery 2 The

por forms. 1 he. cuCbogp a3 Mbsdle® SR R T eT % v B8 ek dine
15 The AP RLILdadbiel Bt ik e hERbR T P TASLAEEN conduct or
13, e SYit _. AeP 1SR h.
eal o pAarignadte EVEAREAERRY EUCR ARTEIRERAMIdy Y hatl B EE Bpuile O

apparat u %gxal} {H%,“stﬁ-% it 917 StheBARPAAASHISE Qﬁi@%ﬁ%@@% %Q)dré Pf)erfé}%lg ?d’ fspgra DC

test and n-in, second apparatus 5 being configure performng a

roon col GhrpeSived RAHaing Hifedt ARMSYrdFUevilRl ng configured for performng a hot
sort test. 1 S. The in-l1ne systemaccording to claim?7, wherein said

sorting unit iCGnecosbvegalraddaritspep ofF fierifrliae Syster 20001 18 s&RaBAStORRE dF dfyp  Sai d
first operation being to nove the devices, which have been already tested,

from t he tésting témperature. t Algo,dbe incltetsystym, 208 redn sdve tdwciandrting thedévddes gimcdei ng
to provide untested devices which have been not tested yet from new device
trays t o thdpriareott stepaycan breduipesl tiorthe pmee Besidesthe cestuctiomef the numbemof7,
wherein said sorting unit is linked to a marking unit and a visual
i nspkt i Proagases apdthegutamasiontod thedeseralldestpjoeesemep npicenly elimisate thre possibiithod
for testi n% sem conduct or devices, conprising steps of: i )
of damage during management of the devices, but also prevent problems associated with
electrostatic discharge (ESD) caused when workers or equipment come into contact with
devices.
FIG. 6 shows a flow chart which illustrates an overall back-end process 70 including
15 one embodiment of test process using the in-line system 200 of FIG. 5. With reference to
FIG. 5 again, as well as FIG. 6, the devices which have been already assembled and are ready
to be tested, are provided to the back-end station at step 79 by being loaded with the test
trays. Then, the first TABI apparatus 100a performs the DC test and burn-in step 71 for the
devices 79. In succession, the room/cold test at step 72 and the hot sort test at step 73 are
20 continued by the second apparatus 100b and the third apparatus 100c, respectively, with the
devices 79 contained in the test trays 10.
When each test step 71, 72 and 73 is done, the test trays 10 are transferred to next
test step 72 or 73, or sort step 74 by the transferring member 40. Reference numeral 61, 62
and 63 in FIG. 6 represent the transfer pathway of the test trays 10. That is, the transferring
25 member 40 receives the test trays 10 from the unloader of the apparatus 100a, 100b or 100c

and then supplies to the loader of the next apparatus.



15 (I') providing a plurality of test trays to a first test and burrp-j mpp 2003
apparatus, each of said test trays containing said sem conductor devi ces;
(I'1) first testing said sem conductor devices contained in said test trays
in said first test and burn-in apparatus; (l1I11) automatically transferring
said test trays fromsaid first apparatus to a 20 second test and burn-in
apparatus; (1V) second testing said sem conductor devices contained in said
test trays in said second apparat us; 2 41~ R2n3 -27 (V) automatically
transferring said test trays from said;gecond apparatus to a third test and
burn-in apparatus, (VI) third testing said sem conductor devices contai ned
in said test trays in said third apparatus; (VII1) autonatical

. r y
transferring sMeanwhile; all poppeol ppity? ea2 b and 216 of syem 2pparatus 1808, J100b o 1004 + -
and (VI11) sortjng said sem copductor deyices, contained in said test trays
o devi celr pltpatcaleConmiuShiR F98 Oles P e LB RRIOLPY RS EABHER *31 o d
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bei ng configure I sald test trays to sard rarls; east one
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when posmy@aeﬁ Perfré thekdrt g&g 7809 Yl d8AcdsRas 8é Harfib@ BhEIRordRf tolAl m%?ti.,d

devi ces en contained in sai est trays are subjected to one step of "said
three t estantly fif §Rfces e Fesp krdyl 0t ate Shiftb@ &I ddveRdfayfBOISed i n sai d chanbers,

wherein each 'of said test 20 heads corresponds to and is configured to be
el ectrically cafeaeht ek kepd4l aapyatdt v@yON® @f the sorting unit 51 receive new devices
(i.e., new lot) contained in another device trays 60a, and are then provided to the DC test and
10  burn-in step 71 again for the start of new lot. To the contrary, the device trays 60b receiving
the devices are provided to a marking step 75 in FIG. 6 or the marking unit 52 in FIG 5. The
former operation is indicated by solid line 64 in FIG. 6, while the latter operation is indicated
by dotted line 65. For the arrows in FIG. 6, all of which represent transferences of two kinds
of the trays, solid arrows indicate the movement of the test trays 10, 10a or 10b, while dotted
15 arrows indicate that of the device trays 60a or 60b.

One of the reasons why the invented process can proceed successively and directly,
namely, as an in-line process and why the invented single composite sort step can be possible,
is that device trays are not required to the invented test process itself except for the test trays.
Another reason is data automation using the link-chained test tray maps feature of this

20  invention. Referring to FIG. 7 which illustrates a group of maps 120; subgroups of maps 122
and 124 employed in the test process of the present invention, the test results or information
obtained from every test step are transmitted to the host computer via each control unit of the
apparatuses, and then recorded to the maps 120.

Normal generation and assignment of these maps 120 start to input a lot ID number

25  and to sense the tray ID holes 14a or bar code of the test tray 10 of FIG 2 The tray ID

holes, each of which is punched or not respectively, are converted into a decimal tray 1D



9] )
said test trays in said chanbers, performng one of said testing s?ébgvé%5003
sai d sem conductor devices. 19 The nethod according to claim18, wherein
each of said three transferring steps is conducted by a transferring nenber
being configured to receive said test trays from 2 ~ Al'f~ 2003 -28 said
unl oader of said apparatus and supply said test trays to said | oader of
sai d apparatus, whereby said apparatuses are in-line |inked by said
transferring menber. 20. The method according to claim 18, wherein each of
said test and burn-in apparatuses further conprises at |east one main franme
including a control unit electrically 5 connected to said test heads. 21.

The met hod accordjng to claim 20, wherei aid control units of said

appar at uSBSNGE By Shecampue (o et B ool SombpHTY 5B TaRseRnLbe derigalii
The ot hoRBERBrEbeg s COPO RIS s ReClEy byt iegodiens 16 omvbiFTon
ar d 1 ost BGrRdRe VR Mapacn “rr IR PE b TP ReR Tl ReBRLP S ot thg cambiegon
ctop of 19ubFraf RatBEe B AELRIP R Whel W RAL s MR SR TR el
bur n- 1 - ARei AR L SRR, the TR DT GEWRT U riistoed ERLIBRY

first andms@eRY Haf sbde) OTifek&rBR, AlfJugH Sarde R fRay i9 rﬁeﬁﬁd?ﬂﬂed Por'dBFbRabd test
step, respectively. 25. The nethod according to claim 17, wherein sad

third tesgergmsp 6l is distindiéhed Gfom the thess Bypdifidfent [H0ED Hambad Bt ofghd O
claim 24, wherein said burn-in step further includes ~, ~ ~~ ~ 2003 -29 a

DC test sheyfile name in relation to the tray ID holes are shown in Table 1.

Table 1. Examples of the map file name

10 Tray ID Holes 1]\‘1?;;3 Ifllt?rtn{)lzr Map File Name
000000000000 T0000 Lot123 Lot123.T0000
000000000000 T4095 Lot456 Lot456.T4095
O0000000000e T0001 Lot100 Lot100.T0001
O000000O000ee T0003 Lot100 Lot100.T0003

15 O000000000eO T0002 Lot100 Lot100.T0002

Now return to FIG. 7, when a first map 122 and a second map 124 are created from
two test steps, corresponding test results of both maps 122 and 124 are combined and
generate final sorting map by a linked algorithm. Therefore, the off-line sorting is proceeded
by calling composite test results of the final map. For example, when the room/cold (or

20 ambient) test is performed first and the hot sort test later, each map file is named
Lotxxx. TxxxxA, Lotxxx. TxxxxH (here, xxx or xxxx represents lot or tray ID number). And
the final composite map file for sorting is named Lotxxx. TyyyS (here, yyy represents the
number of test trays in one lot). This can be done in the rework (retest) process in a same
manner The final map file name is associated with a name of retest composite map files

25 Each of the maps 120, having eight rows and eight columns which form sixty-four



27. A seniconductor device testing apparatus, conprising: a host 2dmplRe?(03
a plurality of test trays, each of which being configured to hold a
plurality of 5 sem conductor devices; a plurality of test heads configured
to make electrical connection with said sem conductor devices when they are
held by said test trays, said test heads configured to be in communi cation
with said host conputer; an automated transport nenber configured to
receive said test trays and 10 transport said test trays for alignnent with
said test heads so that said test headd8performa test on said devices; and
wherein said test heads, upon testing a plurality of sem conductor devices,
sends mappi ng signals to said host conputer, said nmapping signals providing
data for ¢allsceosesspendsie theagsnecdvegnefithe tesistrays éit whichstrtyofpus devicesaare ces by

said test heads., 15 28. ﬁn apparatus as recited in Claim?27, wherein said
host conpHiPred. iFyrther tyvg sheayes of the mapy &2 adql 29dp the ] Gs i peparatelypnain thes s

P2 e R LS S0l Bl LS S8 o B o L e
t hted i ' 28 in.sai.d test head . ted t
oDt v AL 0k ko T I A e BB ORRRRLEY L
28, | f ' t ' I Ldentif
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generate fo ﬂ%?lnf@%rqggrﬁ?ﬁ&n”gl?n%ve a %.lll‘expla‘nat"fon2 .Q(Egstén%g fsocklt-GPPALALYS as

recited in al _ rising: "a sorfl g unit in connﬂnlcatlon
Wi th sai dgasdeviQ@EPYLE for BRiddyiRe, td M6 SRhsh&e] 22d ‘SOThE SbH Gl dbfick RESp¥dal

signal s r%presentlng a conposite map. 32. An apparatus as recite

31 wher ei gystchét. PR Farsnetl bt ColaMnY 8B rdw Hate st _hfag)/ljizaﬂﬂ beherein said
sorting unit is configured to nove tested devices, which include good

devi ces adadighaied by (ESR)I rwiliflexhosd it et otheraygsondanapelddowilltieadesighated §Eponse
to the conposite nap.

10  R)II'. Thus, several test results of the single device are recorded at the same position in
every map 120. The annotation in parentheses of the second map 124 composes the final
sorting map into which the first and the second maps are combined for off-line sorting. In
other words, the final map which comes from the first and the second maps can normally be
created by link map algorithm by combining two test results.

15 The sorting step utilizing the maps 120 is carried out by test programs according to
the characteristic of the devices. If the numeral of any cell (C, R)I equals that of
corresponding cell (C, R)II, the test result of the corresponding device comes to a definite
decision to that which the numeral stands for. For example, when both numerals in (3, 5)I
and (3, 5)II are ‘1’, the device which is located at third column and fifth row of the test tray is

20 confirmed to the good device. Furthermore, when both numerals in (4, 2)I and (4, 2)II are
‘8’, the corresponding device is opened/shorted and will be then scrapped or retested at both
first and second test steps, which stands for ‘R,’ in the final map. Similarly, ‘4’ in (5, 3), ‘5’
in (5, 6) and ‘6’ in (8, 3) are also same.

Meanwhile, if the numeral of any cell (C, R)I differs with that of corresponding cell

25  (C, R)II, the corresponding device comes to either a decision to retest, good device, or bin

grade down (BGD) well known in the art. For example, when the numeral in (5, 1)L is ‘5’



33. An apparatus as recited in daim32 wherein said apparatus futhgpr ﬁ%S
conprises retest trays and wherein said sorting unit is further configure
to nove the fail devices from 10 said device trays to said retest trays or
to nmove untested devices from another device trays to said test trays. 34.
An apparatus as recited in Caim32, further conprising: a marking unit and
a visual inspection unit linked to said sorting unit, wherein said device
trays containing the good devices are Eé?nsferred to said nmarking unit and
said 1 S visual inspection unit. 3 5 7 An apparatus as recited in daim 27
wherein different ones of said plurality of test heads performdifferent
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met hod conprising the steps”of automatically transportihg ‘sai‘d
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performa test on said devices; and 5 upon testing a plurality o
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mappi ng signals providing data for processing the results of said test

per f or medspeciabtail Gindfey  epexified castiothet badontes gdod BRe ‘2AoffEl 3N tids pare i soadd tdh
Claim 36, further conprising the steps of: said host conputer receiving .
sai d mappgovg @i §patosangwdstpmesaxbérrtharsthe dpabifted chftoimet. oF oregxamplepwhsetiei ng t he
devices in the trays to identify the results of the tests performed on said
devi ces byumesaldn(@shl isedduit timt & (A1 Hbishdd thesdeviseiwikk be sortad a8 BGB. 7 wherei n
each of said test trays has a plurality of holes to identify a tray )D
nunbd®, and whRiisrentlygiam thetnnien retest prressowhish isyereatedly denenn asanmededghi zi ng

the tray m nunber from sensing the.holes of each test tray, d
y andq)arqgler atter sorting 1n eve inlvu?uaH test step, the retest process a%cor?i{r]lg to the

present invention is done to same failed part after the sorting step. Alternatively, the invented
retest process can be done at a time against all kinds of failed devices (i.e., R;, R, and R,
devices). Failed devices are shifted into the device trays for retest during the sorting step.

15 And, they are loaded into retest trays with previous test result such as R;, R, and R, from the
separated device trays and then provided again to the invented testing apparatus after testing
process of one lot is finished. The retest tray is the same shape as the test tray, preferably
with different color for distinction between both. When the retest tray is supplied, the
invented test process is repeated for retest regardless of fail type of the devices Respective

20 retest map files are named Lotxxx. Rxxxx, Lotxxx RxxxxA, Lotxxx . RxxxxH, and
Lotxxx.RzzzS (here, zzz represents the number of retest trays in one lot). Once retest final
map file (Lotxxx.RzzzS) is generated, two final map files (Lotxxx. TyyyS and Lotxxx.RzzzS)
is automatically combined into cumulative map file (Lotxxx.F***S, here, * equals y plus z)
and stored as test data file (Lotxxx. F***F). This test data file contains twice test information

25  including cumulative yield data.

FIG. 8 is a schematic view of another embodiment of the test and burn-in (TABI)
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havi ng predeterm ned format. 40. A nethod as recited in Caim39 wherein
sai d apparatus further conprises a sorting unit and device trays, and
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tested devices and the loading part of new devices. This has been set forth hereinbefore

referring to FIG. 5, so then the description here is omitted.
25 As previously described, the prior burn-in tester of JEC Co is not able to perform

several test items with a short cycle such as pattern sensitivity, Vcc margin, refresh, or speed



p/ gM>a} x} xsni d_Z] ] V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ;gg}iga}&%s
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca' wx9- 10%&' ()- 10%0& () 9
()- ! S&I0%& ()- !'!S&IOY&K ()- !pS&LOWMOME ()- j\dE"109%0& () -
10908 ()-s10%0& () - &10%0& () - F'10%0& ()-1f4"10%0& () -
\, 4dES010%0& () -.310%0% () -, ! 109%& () - +#10%0& () -, ) %d0%0& () -! #10%08& () -6
Xmh@ ~, &10%&' () - 100 100 100, 8#10%0& () -L6"10%0& () -14 10%08& () - 2#10%& () -
& -1 {YInb@s @109%00& ()-!s @109 ()-!4s @IO0%& ()-'9s @&10%&' ()- 9s
@10%&' ()- 10%& ()-1 ;W@ 10@@ 10@21s0%0%@& ()-Y !'s0%0% ;& ()-Y
I 29409 ()-!xZ9%0%11& ()-!Z29%40%1& ()-8oMr@n3 0% ({(& ()-"!3
%40%0& ()- !'p3 A0 (& ()-"!3 fV(iO%]él (& ()- 1 @O0% & ()-&Y10% & ()-Z 10@
zX6+@ n3isprtingoitheieiqre, the Togmoole teyt-any the loat Gogt (&t hyve been ¢aroog OB (epadtely

from the burn-in. But, the TABI apparatus and the in-line system of the invention permit to

perform the room/cold test, the hot sort test, and the burn-in at the same platform. One of

the reasons why this improvement is possible is that the test rate of the burn-in step can be

5  improved up to the order of that of the room/cold test or the hot sort test. This improvement

also enables an employment of the test trays instead of the burn-in board. In particular, in the

case where the present invention uses the tester of the Schlumberger Co., it is possible to

perform the testing of test items requiring more short cycle such as a 200MHz test rate and

Ins transition time. Moreover, the present invention can reduce the cycle period in the burn-

10 in as shown in Tables 2 and 3.

Table 2. Information List of Conventional Burn-in

Device Burn-In Time Vee Temperature Cycle Period
(hours) W) °C) (ns)
16M DRAM 2 5.5 125 500
64M DRAM 12 63 125 2000
15 16M Sync DRAM 2 5.5 125 900
64M Sync DRAM 12 55 125 900
1M Sync SRAM 2 55 125 1000
2M Sync SRAM 2 55 125 1000
Table 3. Information List of Invented Burn-in
20 Device Burn-In Vee Temperature Cycle The Rate
Time W) °C) Period of
(sec) (ns) Reduction
16M DRAM 600 55 125 90 1/5.5
64M DRAM 360 6.3 125 90 1/22
16M Sync DRAM 240 5.5 125 30 1/30
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1M Sync SRAM 72 5.5 125 10 1/100

2M Sync SRAM 72 5.5 125 10 1/100

Tables 2 and 3 set forth only burn-in time itself at 125°C  Accordingly, if incidental
5  time such as the time taking in the sorting step is also considered, the actual process time of
the conventional burn-in of Table 2 will be much longer. Contrary to this, the actual process
time of the invented burn-in of Table 3 does not increase so much since there is not a
separate sorting step.
As described so far, the apparatus, the system and the method according to the
10  present invention result in excellent outcome in the overall back-end process for the
semiconductor devices, namely: an apparatus and system occupying less space, a short turn
around time (TAT), a reduction of transaction and movement, a low test cost and handler
cost, a high yield and quality, less man-power for maintenance and operator, the removal of
human error, improvement of work in process (WIP), part-to-part corresponding failure
15  analysis by data tracking and comparisons, accurate data feed back to other divisions, and so
on.
In the drawings and specification, there have been disclosed typical preferred
embodiments of the invention and, although specific terms are employed, they are used in a
generic and descriptive sense only and not for purposes of limitation, the scope of the

20  invention being set forth in the following claims.
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a loader for loading the test trays onto the rail;
an unloader for unloading the test trays from the rail;

a chamber through which the rail traverses, so that the
semiconductor devices contained in the test trays loaded onto the rail can be
subjected to a test and/or burn-in process within the chamber; and

a plurality of test heads associated with the chamber, wherein
each test head is electrically connected to a corresponding test tray within the

chamber in order to perform the test and/or burn-in process.

2. The test and burn-in apparatus according to claim 1, further

comprising:

a main frame comprising a control unit which is capable of being

electrically connected to the test heads.

3. The test and burn-in apparatus according to claim 2, wherein the
main frame further comprises a coolant refrigerator unit configured to cool down

the test heads for the test and/or burn-in process.

4. The test and burn-in apparatus according to claim 1, wherein the

number of
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5. The test and burn-in apparatus according to claim 4, wherein each of said test
heads is configured to perform said test or/and burn-in process for sixty-four semiconductor

devices in one of said plurality of test trays.

5 6. The test and burn-in apparatus according to claim 1, wherein said
semiconductor devices comprise semiconductor chip packages with gull-wing leads, or chip

scaled packages.

7. An in-line system comprising:
(I) a plurality of test and burn-in apparatuses, said each apparatus configured
10 for performing a different test or/and burn-in process from the other apparatuses, and said
each apparatus including respectively:
(I-I) at least one rail being configured for transferring a plurality of test
trays, each of said test trays configured for containing a plurality of semiconductor devices;
(1-ii) at least one loader being configured for loading said plural test
15 trays to said rail,
(I-ii1) at least one unloader being configured for unloading said test
trays from said rail;
(I-iv) at least one chamber through which said rail lies, in a manner
which provides said chambers along said rail, so that said plurality of semiconductor devices
20  when contained in said test trays said devices are subjected to the test or/and burn-in process;
and
(I-v) a plurality of test heads housed in said chambers, wherein each of

said test heads corresponds to and is electrically connected to a respective one of said test
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semiconductor devices to be pertormed;
(IT) transferring member being configured to transfer said test trays from said
one apparatus to another, wherein said transferring member receives said test trays from said
5  unloader and supplies to said loader, whereby said apparatuses are linked as in-line by said
transferring member; and
(IIT) a sorting unit configured to sort said semiconductor devices passing all

tests and burn-in processes to device trays from said test trays.

8. The in-line system according to claim 7, wherein each of said test and burn-in
10  apparatuses further comprises at least one main frame including a control unit electrically

connected to said test heads.

9. The in-line system according to claim 8, wherein said control units of said

apparatuses and said sorting unit are electrically connected to each other.

10 The in-line system according to claim 8, wherein said main frames further

15 include a coolant refrigerator unit configured for cooling down said test heads

11.  The in-line system according to claim 7, wherein the number of said test heads

included in one of said apparatuses is four.

12. The in-line system according to claim 11, wherein each of said test heads
performs the test or/and burn-in process for sixty-four semiconductor devices in one of said

20 plurality of test trays.
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first apparatus being configured for performing a DC test and burn-in, a second apparatus

5 being configured for performing a room/cold test, and a third apparatus being configured for

performing a hot sort test.

15.  The in-line system according to claim 7, wherein said sorting unit is
configured to perform a first and a second operation, said first operation being to move the
devices, which have been already tested, from the test tray to the device trays, and the second

10  operation being to provide untested devices which have been not tested yet from new device

trays to the test tray.

16. The in-line system according to claim 7, wherein said sorting unit is linked to a

marking unit and a visual inspection unit for said sorted devices in the device trays.

17. A method for testing semiconductor devices, comprising steps of’
15 (I) providing a plurality of test trays to a first test and burn-in apparatus, each
of said test trays containing said semiconductor devices;
(II) first testing said semiconductor devices contained in said test trays in said
first test and burn-in apparatus;
(II1) automatically transferring said test trays from said first apparatus to a
20 second test and burn-in apparatus;
(IV) second testing said semiconductor devices contained in said test trays in

said second apparatus;
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(V1) third testing said semiconductor devices contained in said test trays in
said third apparatus;
5 (VII) automatically transferring said test trays from said third apparatus to a
sorting unit; and
(VIII) sorting said semiconductor devices contained in said test trays to device

trays.

18.  The method according to claim 17, wherein each of said three test and burn-in
10  apparatuses performing one of said three steps of testing, includes:
at least one rail being configured for transferring said test trays when said test
trays contain said devices;
at least one loader being configured for loading said test trays to said rails;
at least one unloader being configured for unloading said test trays from said
15 rails;
at least one chamber through which said rails lie, so that said test trays when
positioned on said rail are provided to said chambers, so that said devices when contained in
said test trays are subjected to one step of said three testing steps; and
a plurality of test heads housed in said chambers, wherein each of said test
20  heads corresponds to and is configured to be electrically connected to a respective one of
said test trays in said chambers, performing one of said testing steps of said semiconductor

devices.

19 The method according to claim 18, wherein each of said three transferring

steps is conducted by a transferring member being configured to receive said test trays from
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said unloader of said apparatus and supply said test trays to said loader of said apparatus,

whereby said apparatuses are in-line linked by said transferring member.

20. The method according to claim 18, wherein each of said test and burn-in
apparatuses further comprises at least one main frame including a control unit electrically

5 connected to said test heads.

21. The method according to claim 20, wherein said control units of said
apparatuses are electrically connected to each other and to a sorting unit for carrying out said

sorting step for said devices in said test trays.

22.  The method according to claim 21, wherein said sorting step is based on maps
10  which are recorded in a memory to a host computer as a result of said testing steps and then

transmitted to said sorting unit via said control units.

23.  The method according to claim 17, further comprising the step of:
loading new semiconductor devices contained in device trays to said test trays

b

and then providing said test trays to said first test and burn-in apparatus.

15 24. The method according to claim 17, wherein the first and second testing steps

include a burn-in step and, a room/cold test step, respectively.

25.  The method according to claim 17, wherein said third testing step is a hot sort

test step.

26. The method according to claim 24, wherein said burn-in step further includes
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5 semiconductor devices;

a plurality of test heads configured to make electrical connection with said
semiconductor devices when they are held by said test trays, said test heads configured to be
in communication with said host computer;

an automated transport member configured to receive said test trays and

10 transport said test trays for alignment with said test heads so that said test heads perform a
test on said de.vices; and

wherein said test heads, upon testing a plurality of semiconductor devices,
sends mapping signals to said host computer, said mapping signals providing data for

processing the results of said test performed on said devices by said test heads.

15 28.  An apparatus as recited in Claim 27, wherein said host computer is configured
to receive said mapping signals and process said data into maps representing the devices in

said tray to identify the results of the test performed on said devices by said test head.

29. An apparatus as recited in Claim 28 wherein said test heads are connected to

said host computer via a network.

20 30.  An apparatus as recited in Claim 28, wherein each of said test trays has a
plurality of holes to identify a tray ID number, so that said tray ID numbers are used to

automatically generate file names of said maps.
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5  device trays and wherein said sorting unit is configured to move tested devices, which include

good devices and fail devices, from said test trays to device trays in response to the

composite map.

33.  Anapparatus as recited in Claim 32 wherein said apparatus further comprises
retest trays and wherein said sorting unit is further configured to move the fail devices from
10 said device trays to said retest trays or to move untested devices from another device trays to

said test trays.

34. An apparatus as recited in Claim 32, further comprising:
a marking unit and a visual inspection unit linked to said sorting unit, wherein
said device trays containing the good devices are transferred to said marking unit and said

15  visual inspection unit.

35.  Anapparatus as recited in Claim 27 wherein different ones of said plurality of

test heads perform different types of tests.

36. A semiconductor device testing method performed on a semiconductor testing
apparatus including a host computer, a plurality of test trays being configured to hold a
20  plurality of semiconductor devices and a plurality of test heads being configured to make

electrical connection with said semiconductor devices when they are held by one of said test
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39. A method as recited in Claim 38 wherein said testing step includes different
types of tests performed by different ones of said test heads, and wherein said maps
representing the different test types are distinguished from the others by different file names

20  having predetermined format.

40. A method as recited in Claim 39 wherein said apparatus further comprises a

sorting unit and device trays, and wherein said method further comprises the steps of’
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said sorting unit receiving signals representing a composite map from said host
computer said maps, wherein the composite map is created by automatically combining said
maps of different tests;

said sorting unit moving said tested devices, which include good devices and

5  fail devices, from said test trays to device trays in response to the composite map.

41. A method as recited in Claim 40, wherein said apparatus further comprises
retest trays, and wherein said method further comprises the step of:
said sorting unit moving the fail devices from said device trays to said retest

trays or moving untested devices from said device trays to said retest trays.

10 42 A method as recited in Claim 41, further comprising the steps of.
automatically transporting said retest trays for alignment with said test heads
so that said test heads perform a retest on the fail devices; and
upon retesting the fail devices, sending mapping signals to said host computer,
said mapping signals providing data for processing the results of said retest performed on the

15 fail devices by said test head.



