;hie3e\Yl (p6T<B$ , METHOD AND APPARATUS FOR PROCESSI NG AN ARRAY OF
Cmml“ﬂ “mmmu\d of the Invention Th|1s I nvention relates to a nethod and

© appar handl i ng of arrays of'&lectronic devices, and in

parti cul aigedog2+t he testing and marki ng of such el ectronic devi ces for

subsequent processing after they have been electrically separated. 10 The
el ectronic device may be any one of a variety of devices, including but not

limted to, a chip orMETWORBANDAFPARATHISSFORCKROCHESEING Or chip scale
ball grid array (CSBGA) package Backﬁround and Prior Art 15 The grow h of
and the demand for mniaturi tronics (especially
portabl e el ectronics equi pnment) has consistently required the reduction of
the size of sem conductor packages, while concurrently, die conmponents are
becon 6g ddeklesf thadhyantionount of each die is increasing. The 20 drive to -
achieve increased integrated circuit (1C) capability inside a smaller
package has resulted in the devel opnent of chip-scal e packages (CSP). These
new smal | ki st y.cand
ost 1 i i e g A e B o s 0 1 Pl B 2P oy
handl i ng aa1e|ctpmmce|ssuceg, arbgepantralilbr tethectestin@ antiraanking ef swah elleetrela@ ng

th d ad f h | K h tch bal | d
ar T ay (FBORM RO LB MU e AL KACL CNERYS BT CHebF 6alb FERREATeR t ne

package sipge E@c%ni&odé%ee nidiabe ARY0drr 8rA viahiaty éihee\ﬁée?@ iRElubitg Eiute% otThe
chal I enges presented by chip-scal e packages at ‘the test-stage are

primarily limitachto, ar ehip czsf afwaleurd eljpacalennaekiaasg(CSP) or clrip, sqaleabamndal
em conduc tur| ng process called front-end processing, a

pi urality %%yﬁf‘%@g@g cw ts is formed on a wafer, such as a silicon

waf er. Once the |ntegrated circuits are formed, the wafer Is diced into

Background and Prior Art

15
The growth of and the demand for miniaturization of consumer electronics
(especially portable electronics equipment) has consistently required the
reduction of the size of semiconductor packages, while concurrently, die
components are becoming denser and pin count of each die is increasing. The

20 drive to achieve increased integrated circuit (IC) capability inside a smaller
package has resulted in the development of chip-scale packages (CSP). These
new smaller devices are gaining acceptance and the back-end assembly and test

( infrastructure is consequently coping to meet the challenges of handling and

processing these small devices.

25
Meanwhile, we are seeing the rapid adoption of chip-scale packages such as
fine-pitch ball grid array (FBGA) and micro leadframe packages (MLP), which are
defined by the package size being no more than 20% larger than the size of the
die. The challenges presented by chip-scale packages at the test-stage are

30 primarily in the areas of fixturing and handling.
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i ndi vidual chips. The front-end processing of sem conductor devices
requires 5 probing to identify the correctly-forned devices and to ink-mark

+ the defective devices. These chips are-2hen packaged for the next assenbly

line) referred to as back-end processing. Devices inked as defective wilt

be sorted out and only those devices that are correctly-formed wll oceed
to the nexp frdvesal semigeraduydemslevis AanutasiyipenPrRReESseGalleesiront

i ndi vi.dual p i r n i i h are
perf ormed 7aca-Sag APRLAFRT. nfioralBl cle, i (oo PLIRSS Sl 201 #
oper at i onssiliacst waléerpr(érmeseﬂ\@' integtated Ioa!tdudmchratfnrmededwswatférats tilmedl lﬁto

t th_th d el ect ch t
even_t hougRAN e RIS | THE e e 81065 Mo 0h SRS Sin B aRs 1BHGEES | C
conmpongnt dabldy &5 iddrtiy tﬁéCdHrrecTWérméd defice8Pad aptink SnaiRtB6! défBBtive

defective 1 C conponents” as early as possible to prevent the unnecessary
expense ofdewierd.niiasg chips faabrtm@apaokagﬂd tonythedefend tasgemblik ine, ceferratbto ces.

20 The |1 C copponent.s are gener t he fabri cated on the
e or and 7 0BSRER PrBLSSHTRG nd e ERET S HaSFA Wil Foudy St Shf el chi b
are then ageeahleoited UnatirelattectpdoPiart @fiShroge sy t@kt@hékﬁﬁbbé’ssﬁonnem' ng
the individual pads of the chip to the electrical traces on the substrate
for FBGA and at the individual electrical paths on the |lead-frane for MP.
The pry &S+ n2Sy 25~WM pé)r{‘éq., g p fe wre
is use ﬁe next s ep |fnqpheéog]?oces§§| gecpﬁ%'s "ﬂlJn){?ro%E rﬁ]eil/'?gé férgrgng%%

out si de V\Do;bed',atlblys previve b rilyoindir org - érhiapmdessnngt wmrfh ahe peffeatedrin a gpadiie Wi th

| aser - mar kabl e plastic noldjng co such as that descri bed in US
Bt ont | no. SeuRTSeRE. KAOMTHE. Koy Ao EARNEL 1195a RASEAIRSSBRE BEPIABMY o ¢ he

el ectroni Cccgﬁvcswéesaﬁ& ?ﬁér‘ﬁtd?é!i 9% {pat %hé\ge'@émﬁ&némgredé?é@ wnﬁltné%lab.red

el ectronic evi ces and then test|ng Current y ch | pS are
of ten t estel@ctiical chakaetistitisy i Hvwegvey, @Neerthgugbuﬂ'@t ppﬁratmne arespretgﬁeiyud

The o,y fefinekartd Mdrfidido 8 cothbidiSal frel, dMRAGRE TRUL s mestieint o

formed is usedtedbutie detadnvealc tceﬁtpdn%ﬁtd ra@SeaHysasadosemm aotpwvéht e
device's 5 individual in qut put s, or. signal paths. There is a
need to reHUREGHEFCEELP ﬁéoaﬁawess&h@ @?f’”ﬁ?ﬁ?'ﬂn i ¥y f’ﬁ civgilecttrnic
handl i ng ofjeptegul at ed electronlc devi ces. The physical contact required
for testing generally conprises contacting a 10 plurality of i ndividual
balls or pads on an electronic device with a plurality of test contacts

housed,4 n e jest _con t or. housj h est, conta re us

b @4 oo ThE Jh TamEPReas e SN AN nsTIE RGP 1ndiC A1 el R e ate
contact or had§usgpridheo td$c§lhg chotvasfes mmyurmw@m@lsempbymes@rdhn@ rm@hla@msm
The test contacts are,each In electrical contact wmth a device interface

board wi t hA$SarReledsduring BREHENA RISFRPINBY Fleetricaly sorneting the) ingdividual
$ignal s tophfie FIRSIHME tHE Hi&&rical traces on the substrate for FBGA and at the

individual electrical paths on the lead-frame for MLP. The process is known as

25 wire bonding. Typically, 25um diameter gold wire is used. The next step in the
process is to protect the device from the outside world, by panel-molding the
substrate of the electronic device with a laser-markable plastic molding
compound, such as that described in US Patent no. 4,753,863.

30 The next sequence in the process is to isolate the electronic devices electrically
by singulating them into individual electronic devices and then testing them.



The test contacts extend out of the contactor housing vias to contact the
el ectronic device's balls or pads. The test is not reliable unless the

. devices are separated electrically. Howgver, to 20 separate them
‘electrically will require themto be separated physically by saw ng or

ot her singul ation neans. The difficulty is to test the el ectronic devices

i ndi vi dualCyrrexttiyt HE tfaaissiarg sﬂteageeaad drol imbrked figdigidoblly radievisihgulatievi ce as

"fail ed" "passed” w thout slow n pr ect roni evi ces
on & ¢ ape tie FRSITE a8 Bk HaQERse S FetiuA BelSRErT acuBiel fratfel o
charact er 'téét'lrﬂ‘g'S tRY SI8BEIcRO cRarARNEHDIES I 61C e/ Ieehtine AlevideRr aHeh théle drgst
contacts. The electronic devices that fail the test procedure are "mapped"

such that fafreed an Laeda)'iuoh al&yricaldesisratiured, physisal aohtagt avithctheodevcelevi ces

assenby OBvEe yelh i eBEUAgRT Rl RS, e R B BRecpe" o

process i spraBedking zm‘b antl tSst@ by ensiatzing dhe dndididLar haadnmg:@h‘ &rngmatearmnt
Die Bond, Wre Bond, Mlding, Ball Placenment) Marking, Saw ng, -4 and

Test and PRBRFOMC 4eWCBRanpl es of separate processes and equi pnent.

Conventi onal back-end assenbly and test processing are not favorable for
manuf acturing snmall el ectronic devices. The manufacture of these devices
requi res fThé physmahtdamadgir cepseidndor mmlogag'emgaﬂyldccbmp&msatdomgac?omgeaof t he
5 proc sses and e r of |tab

ot F1 o BhoyPlulst S Babi b bals o5 Pags cieeo FIScieTth 1945 b plray st i on

and i nt egr dni8its tisear fﬁ‘ ﬂ% fedICedrRAStor hol® eTHeaié!QrcdH?Qﬁsoé}@ @éueﬂlyt' e,
ras al ways been a net hod reduci ng costs. wever, to do so, an

nnovat i vefabysatemfrcwatmmal |m@t|ecai ard resideniarvias: hahgutting inéa e sontrater

packagi ng RBAEESTNE 155 FeuPReChRRcts SR By £ SPEBrEReensh T Yestno
mar ki ng i scargastsr#d. edahmmelectical bentasy aithi a)rdeic&e\/ihtérfatdeebéaxﬁamhmqhe
background in mind) it is an object of this |nven}|on to provi de for test

handl i1¥y efBURGtERNBUSIBGI wgcmglrﬁgsaﬁlwflﬁ@dteaha@aa safh 1o elestronis: devige.
effecti Ve'*rh?atag*{ QoA '¥etl & EGH W oniRYbC RBuSIHGS LidRt tf!dokt tact the

si mul t aneous I's a further object of the present invention to Inprove
t he handl wigctucbmardewce&ybam asfpasisal | el ectroni c devices and increase the
productivity of testing, inscribing and collecting electrical devices.
According to one aspect of the invention there is provided a nethod of

processi ngTiRé tést idoDieliablCinioss thecoamicaatessapaimrpedsalagtrithly. Hovasvedfto
provi di ng 25 nmounting means nounting unsi ngul ated el ectroni c conponents

onto ta%e n@ﬁﬂﬁrawgthﬁehﬁkect@aﬁnmﬂaferqwetthsnb ﬁéa@@t%pbwgalbfaw SaWlSar at e
them and feghh a‘-iioﬂg%é"ér%d ﬁ%@%fﬂ%ﬂ!&? Oﬁp?&ﬁn&% éPcfct i& Qevicdy | st
t hey are nounte on e nounting nmeans an out renova erefrom
individually at the testing stage and to identify each individual device as “failed”
( or “passed” without slowing down the process. Electronic devices on a tape
within a wafer ring can be tested for specific electrical characteristics by sending
25  and/or receiving signals through the test contacts. The electronic devices that fail
the test procedure are "mapped" such that when an array of devices is diced, the

failed electronic devices will not be picked up for packing and can be culled.

Conventional back-end assembly typically comprises many independent
30 processes or if the process is mechanized, it is a process dedicated for particular
equipment. Die Bond, Wire Bond, Molding, Ball Placement, Marking, Sawing,



30 According to a second aspect of the invention there is provided an
apparatus for processing an array of el ectronic conponents conprising
* rmounti ng nmeans for -5 nounting el ectrani c conponents, a singulating
device for singulating the said array of el ectronic conponents and a
testing device for testing each of the said conponents for defects, whereby
si ngul at i oandntestesnd rfepaking|aaet examples wofpoeparate arecessegduana cequiprhent. hey

t he nmounti ng, neans i renpval therefr

t t t It will b
Convent ent CRBVENIENA choq ot SESSEERoY N 1ot PROTPSeIncyALe B TRV Lipr °°
reference LoyrfUigctafc@RAaY i Saclbaivi Bevicddli qhel Warifaalife wreriERodeiREs Of

the invention. The particularity of the drawings and the rel ated
descri pti orequirasofullt suttindterumdesessingd Aigonatingsand ngtagnatingeisera iof thef t he

Desr ot 1 ORI G Fhe r A iyBe a6V PRadidie REPrefiacifE FodisiBenciGest
illustrati esgucdibnalg ange e sofothee| dirdct oriscitsleyf ergordatién SamyUhiigrativri.ape

secured by a singulation frame, and an arrangenent of a singulation saw
with r espegte"ﬁ%mir}gef@céeﬁcﬁﬂ ga$sQi ether ﬁ\a@u%e At & tipeg assalvaysikaen avi ew

of a testi I el p a dipg,R0 R ef e ;
enbodi nent R%thBﬁeéfi %\@g%hggg()&lgnﬁ(ﬁ&l né’ g&gés%g'r ﬁ§ lpég\{ﬁf@assf’&éﬁqt gﬁsatt will
cont act or amvide htmatieans| tst handlenseaflessnemass i manctamonent shpauld s be

i ncl udj huck Z-Theta table: Fi 3 sh
orose- 10% RevERRETLI8 Fiéef Hhe Skt nIES e hatkabiod: whodss, AE intsarated
si ngul at i omdaHRidafioh Bf FHRAGRIS tédt@mg mhrkdiy istegqlire4ng posi tion of the

apparatus, and a | aser beamfor inscribing a surface of the electronic
devices that is attached to the singulation tape; and Figure 4 is a

schemati c iédnl‘ﬁ'ta Htﬂ@ Ig{le,ﬂ{br‘appar atus according to the invention, 30

show ng tesrrn'gj&érvem-n'g—cmd, i nscribing positions respectively of the

appar at us. -6 Detailed Description of the Preferred Enbodi nent of the
means in the formof a ort or

Si maul b1 oNVER 4 forbG0inG RankarpuRdl PITNG s AGASISStH thSI T aNr dpebTeaa ¢ 1
an adhesi Vo test handling electronic devices using a method and an apparatus that can

effectively handle an array of electronic devices substantially simultaneously.

It is a further object of the present invention to improve the handling of an array
20 of small electronic devices and increase the productivity of testing, inscribing and
collecting electrical devices.

According to one aspect of the invention there is provided a method of
processing an array of electronic components comprising the steps of providing
25 mounting means mounting unsingulated electronic components onto the
mounting means, singulating the components to physically separate them, and
testing the singulated electronic components for defects whilst they are mounted

on the mounting means and without removal therefrom.

30 According to a second aspect of the invention there is provided an apparatus for

processing an array of electronic components comprising mounting means for



5 conpound on one side of the tape 14 is secured, being stiffened by the
frame 12. Tapes 14 suitable for this purpose preferably consist of a

- transparent filmwth adhesive on one-Sde of the filmthat allows

el ectronic devices to stick to the surface thereof, thereby to be secured
to the tape. A cassette on-loader (not shown) accepts unsingulated .

el ect r oni @tingeslecionic EprEPPREMSOR SNEHIBENG tdRYicH &Y singdirlipadhel &iflr oni c
devices 1 Vin SEI.G.Or £1.0 sfr.ate
cont ai ni nd" et FsRTEGE R R Bl 3ok ing dsFER TR e e (bEHECHIRL ] |

t he si ngulcakipymehtanmyrldefditeh whambysesngulgliorcubad téstmgt hett ateytrbgicnade
of stainless steel. The frane 12 stiffens the tape 14 by ensuring that the
tape 14 | SOMRANENSS @ rRNFYFRds Whle -they rrgbMeuatethion; the prIaundingsiieRnas a

Portec 15%%?%53&8hé‘eﬂ%hﬂt e) may be used on the surface of a vacuum

chuck 21, to provide suction flow on its surface. On the adhesive side
of the singulation tape 14, there is arranged an array of CSP packages 16

that are to be singulated. The el ectrical. contacts of the CSP 20 packages
161 ace. albyE PErPaHE NS e B negeE P (i SeHBS ADR AL, DTt SthEY: ho

right of Fhglegceltd Me a@dane;mr@ﬁrg%egraw@% Ahickil gt % e &%Eo@%é‘rﬂ hghat

have been singulated is illustr d. gure 1 (b) shows the singulation
frame 12 amentionadhes pedicsiatgylohtiedrawipgs andwthe ele8BGdeperikmgeis i@ to

t heregp, erein the electrical ntacts of t BGA, pac es 18 face awa
from the AohRyarst 55 netodlind Mt Bl bF fhs BronsasiiBRERod hrfge, ™"
vi ew of CRfehtipacdedsiinetitoy thetcldilee been singul ated. These exenplary CSP

Packages and CSBGA packages will hereinafter be referred to collectively as

el ectronic devices 16". Figure 1 (c) is a side elevation view of a

si ngul ati E‘éfr@é&ﬁé@mﬁ’bﬁ%ﬁ%@ﬁ‘%@ 30 vacuum chuck 21 to secure it in _
position ocess by a singulation device. Electronic

devices 16 are arranged on the singulation tape 14, 7_and a singul ation

saw 2Q_i s positi al ong cutti lines,of the plurality of electronic
dovi 088 16938, 065 tnalchcipcissbagien B HBHoAL of Riepidnes oty SRraiRe 2 | s
a cross- sefeiceRalonvigveiagulatibe stdpag seesidd Ay of singa@afen afrdmel OaRdagpor di ng
to a preferred enbodi nent of the invention, showi ng a testing device

conpri si n@reangesentof a drqulaticnsag with frespectdsipaetastropic deMiceiihemat i ¢
illustrations of sonme of its conponent parts, a vacuum chuck 22 and neans,

such as an XYZ-Theta ("XYZ-A") table 50, that can nove the vacuum chuck in
| i near andrigunea ys aesss-Jentioalviewtaftd westing positiohwfreavvappardtusoacdozdinge
Si nguEat ec{ devi ges . . o . ,
o a preferred embodiment of the invention, including a tester's test head, a test
contactor and schematic illustrations of some of its component parts, including a

vacuum chuck and an XYZ-Theta table;

Figure 3 shows cross-sectional views of the electronic devices secured to the

25 singulation tape in inverted positions at an inscribing position of the apparatus,
and a laser beam for inscribing a surface of the electronic devices that is
attached to the singulation tape; and

Figure 4 is a schematic illustration of an apparatus according to the invention,

30 showing testing, inverting and inscribing positions respectively of the apparatus.



10 16 to the | ocations where testing, inverting and inscribing of the
devices 16 are perforned. The test contactor 24 conprises a plurality of

- .contact pins 28 with a receptacle therefer, a contact board 60 behind the

contact pins 28 and electrically connected therewith, and doubl e-ended
contact pins 64 eI ectricall connectl ng the contact board 60 to a device
i nt er f ace Dgiaited BESCOPYQhe FiefesrecsE apogiment QfdRe HVeieAani ss are used
to align the contact pins 28. A deV| ce interface board stiffener 68
conpletes the test contactor housing. There are also test head alignnent
pins 70 argurest aheaobwgcakmnmha@éMn fRe tforral ofga saupgoetngrag@gulatiohest

contactor 24 to the tester's tes hea he XYZ-Theta table 50 includes
an x-axi sf"rﬁﬁnlﬁtt1%2 to ywhigh g2 nfﬂrlﬁ‘nto %tﬂat'%eftT@ ﬁ’ﬁl}ﬁ985§4 M'l'?:t?rhlaidg\?ﬁ't"ﬁe 20
el ectrgni ¢4 _?rgpe&ﬁ@sorﬁ BnB]idY b péﬁﬁ%é H45d8eured; béin %ﬂﬁéﬁ’%@bztﬁéﬁ meHgure 3

shows cross tional views o el ectronic’ dev ces 1 cure to the
si ngul at i drapeapt4 Bdithllet foe taidhmgpose |pmefanablv|\nensed opcastrammramt film with

b t f th th t 16
st o orndiRaN5ST iR, AL R B et ALY Bided ok, Akt cf LEki5 Teer
beam 48 | surfacadhat&d, tiferkby &b itkesa@irkin@sthéStape. aAséHsEéﬁé d?f IoTaE@r not

el ectronic devices 16 that is attached to the adhesive sid
si ngul at i Ghowm @ceaptst W%tu@ttateaeelgctr@uc sevisest @pie the forn eé Strtﬂ$e thﬁ digsl ati on

wbsor B0t n11a€ STt RtRE Vs 18 n RE RS el M e R O aPeRRB, & 1
devi ce 16 subetrhte tonutairieg @I&trbh@tde\ﬁcdsalsehcmélﬂ&hit@ thestipe &4, dtiffehedascr i bed

pn us Patent No. 4, 753, 863. Eg Al ternatively, instead of marking the
surface oftheingylation sianee dayw @ﬁl@rﬁfﬁfﬂf&ﬁ Fec'tqlt'tafeﬂ'f&:thﬁfdﬁﬁy @Gn’t”éé?sC’f

mar ki ng of es t
concei vabl S)}élﬁ% Sgﬁssléglaggiéfrgmetvﬁ C evente dt%P %Z‘ﬁe%oﬁ%?@?h%g&%%geg‘t l(;s'
i nvert thdael. ndul midrorpdroasreait-petiotable relukinignusilatg t(kuch pas t acHatec

errbodl he epresent ati gn,of a
Cest - HEnaMEgARCTRET T 46 e Mibhs vis o R STRRE of i RL ARUEK 2

i nvention,23 mr@dldégs@tbastdmann@%uﬁa@@ 10 (position A), flipping or
rotating position (position B) and inscribing position (position C). The
present invention may include a | oader (not shown) of singulation franes 12
havi ng el LEAI t j S gd di€i ng
saw 20. 1?#ﬁg@e g%t% wgftsgeﬁvt?‘%eﬁﬁ%%gg?@Q%%%ggd%b&e IE%H@&era'g}nétr%yt (lt)f
vacuum ChL@SPZEC(KBgEhd oxtfiat @re &bbe singysteidt | Bime llea@nrcablcoatacm ohtlped@SPce

preferably an im recogni ti.on visjon te . Patt n|t

Syst e?ﬁaor pqgﬁgg?s % 3<H gwaﬁé %"%theh? ?ﬁ ga‘&eiﬁ%ﬁ E{a ﬁ?;pot ?‘?%Egt <9n and
correct pahetrighpsf Gigarbet(dp\ancaﬂargéﬂt@éwtdﬂanl ¢ bﬂcsanplamgets iteat dveeach
devi ce has been verified by the PRS 42, 20 the XYZ-6 tabl O will nove the

array of e1ess figauiat %\ﬁ dt@t@bedt o Fiassei1{g) 5baEitba singuiaionraiR fAandst

t act sP |
Syot om 1 or sERe SRR, e WA TRREA backetesTS iéralin, widLCHTT
XYZ- A t ablde&€tical d:cbntat:isgof tthlaeCSBGéypaa‘:k&gesct& tadecaway ifroes ttiét&pecm d|Trzrg t 0

th tat h t tact I t t t t est
hoad 26 1 <Py s, JebeTe 35 eRceTArdsy VW pbG SRS packag B bRt not
bet ween t %Je%&?%lr@%%te@‘%és@ee@n%léfWOSP Sﬁéﬂa‘@%.% atl e5BCERRBkAdeS

orientated, the vacuum chuck 22 will 'be rai sed so“that the cont act pins 28
are in el ewillheseinafienbacefeniedHotatiectivelyt as felectmenic devices 16The array of

el ectronic devices 30 16 will then be mapped so that the positions of any
defective devices 16 can be

Figure 1(c) is a side elevation view of a singulation frame 12 placed onto a

30 vacuum chuck 21 to secure it in position during the singulation process by a

singulation device. Electronic devices 16 are arranged on the singulation tape 14,



_g_located, inrelation to the inage of the array that had been obtained
previously. This is to facilitate the renoval of defective devices 16 |ater
..on in the process. It is preferred that7when testing the array of
el ectronic devices 16, the pattern of 5 contacting the contact pins 28 with
each device-under-test is such that adjacent devices 16 are not tested
si mul t anecarsd . sifigukatios $@Ni%(bli81m@5hi|®ned aﬂon@mwtim\}inee dfethendhiralitgsef f r om

dj t d 6 t I.Ni terf d/
i St or 11 orSCES e RHrRs e FELE Ry tndl &8} SHaaiAts HBF ESA xanpl e, | f
one device 16 is to be tested at a tinme, contact pins 28 may repeatedly

move in 10 sequence through the odd rows of the array, and then return to
r epeat edI \Figotee % I ugPssHecioal views obfa testingr pagitioThef Broseraratus ridpeat ed

unti | S ere
there ore SCrERdRe A Prston e tia bRt BLIRYRRRISE ffing B efp6 ABEI4T &
a nunber Oéorﬁb@ghg @rtested'e\testa%aﬁ@&@te@ecmab&ﬂ L zir’m @@tcdmtan flusgatdnst he
el ectroni c devices 16 to contact the contact 15 pins 28, but in any event,

it is pref@s®mne efhil CHB‘R‘W@”&&F&EeﬁtV%\V%éQU% 2 and G2 AP, HUCHNBS o
time. Aftegyhl 8 '->t w@éﬁléﬁg}e%&eezsa Yeowe eceac&@aah%cmﬁﬁ@ r L

vacuum chuck 2 si ngul st on r ame singul stion tape 14
and el ect rrobary ajem cﬁm X(YIZl@Iabiees useckth xtnmvehmd)%ﬁat& thetshrmtﬂﬁtet:lodeames

i nverting which in this enbodi a fli hani_ sm 40,

posi 1116 o6 104 9atRBs hare s, AOUSTIES A (Bserlif BT SIF RPURES 75 3% ¢ ha
the el ect rgai&meyi TRE té@t A rRadtOM2HBiprieBs @ Qluréliw?ob@érﬁt@m Sihstd®with a

?I ngul ation ta&; 14, with the adhesive side of singul ation tape 14

aci ng dowieseptasle Theeefaf, | a sapjasttbaaigd 8dr bab@doithee heondacti pEs 148 =nd

ite t | t [ 1
s %o Betfifealy g8l Wit &t BBl RN EoRaBl Birlso6R Adeditap! 'Y
i Irradi at i ogonrigctiog th%@oatawlbbatd 80 tbaoﬁevleb hasrfacﬁnbeande?]@r ayligntriens i;1>irtshe
el ectronic evl] ces 1 ar e Secure to the t e notw t hst a i n e
ver dHn 81 WHE e MR aR e ge Ssed 38 B8 BeroaBeh pEseEsw RIdeRE move
the vacuuisde Bdard SARHLABE ABnTdIAE 132 (¥t dol R8s Hlishdletidi Brd GHaIst

bel ow t he |I aser marker 46 at the inscrib ? position
test head alignment pins 70 and test head lo

cking mechanisms 72 to align and
engage the test contactor 24 to the tester's test head 26. The XYZ-Theta table 50
includes an x-axis mount 52, y-axis mount 54 and theta mount 56 which allow the

20 electronic devices to be oriented in the x, y, z and rotary axes.

Figure 3 shows cross-sectional views of the electronic devices 16 secured to the
singulation tape 14 by the adhesive in an inverted position at an inscribing
position of the apparatus, wherein the electronic devices 16 are resting on the

25 vacuum chuck 22. An inscribing device such as a laser beam 48 is irradiated to
inscribe markings 49 on a surface of the electronic devices 16 that is attached to
the adhesive side of the singulation tape 14, through the singulation tape 14.
Thus, the singulation tape 14 should be substantially transparent to the laser
beam so as not to absorb the laser energy. Moulding compound used for the

30 electronic device 16 should thus be one that is laser-markable, such as that
described in US Patent No. 4,753,863.



,(C©. Aprimary function of the laser head 46 is to mark the electronic
devices 16 that passed the test, for identification. The devices will be
- marked according to the test map or thé8 tesults that are transmtted by the
test system The |aser beam 48 (which is created by |light anplification
fromthe stinulated em ssion of 5 radiation) will be adjusted according to
the appropriate intensity of the beamto inscribe onto the surfaces of the
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tape 14 WI ama e whereas 1 he opaque surfaces
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the electrical devices 16 re n attached to the 10 singul ation tape 14.
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el ectroni ¢ devices 16 have been marke ereafter, the

si ngul ati emb‘qdanentLthhs |wentnone noved to off-l oad the non-faulty deV| ces 16
into a nagazine for the next process. The electronic devices 16 nay then be
removed by a pick-and-pl ace device (not shown) or other off-|oading neans

and may b?lgﬁrémﬁ‘@ d BeHdiRatic RATESIHIStOT ofa TBdavdrdfing 2ppahRus o0& dcerdigdevi ce
12 may be a npl e |08I c device or a sinmple nenory device or, a m xed signal

devi ce or tqnatﬁﬁr WQféVﬁ eemibodinegplo sédthenjnventing. duklueingspgirstingapasitiorur t her
th t h t t
mhe ¢ 18t PR agRY, of 18l fo E5RE BBGeh 08) BT irssEboRoBaR 0 (o

si ngul at e (pdwitien Cay of el ectronic deV| ces 16 on the 25 singulation franme
12. The present invention may further include an on-loader to | oad the
si ngul ated devices 16 onto the XYZ-A table 50 or manually | oad the
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is susceptible to variations) nodifications and ditions other than
t hose spediavingagleotronis sievises Wnaftenthedeavicesararsirguateddy agdicinheaw 2011
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transpar entie tXXYE-6 aablewatrpisitiomitki Ag beerthfieg t dality, bl‘Efedam,erarﬂW'age on a
surface of each, el ectroni c conponent t ached t he ad] ve_surf ce of
the tape. "ecqgnitign ‘éﬂﬁ&?&‘r%ﬁs@“fgg S?W@%W”&W“ﬁﬁtﬁwra? Zﬂé APPSR
el ectroni gsed as a means of checking the location and correct positions of the devices.
After the location and position of each device has been verified by the PRS 42,
20 the XYZ-0 table 50 will move the array of electronic devices 16 to testing position
A just below the test contactor 24 to be tested. An image stored in the PRS 42
will guide the system for positional accuracy, and with reference to such an
{ image, the XYZ-8 table 50 will align the array of electronic devices 16 according
to the orientation of the test contactor 24 for testing.
25
The tester's test head 26 is engaged to the test contactor 24 to provide electrical
contact between the two devices. Once the electronic devices 16 are correctly
orientated, the vacuum chuck 22 will be raised so that the contact pins 28 are in
electrical contact with the electronic devices 16. The array of electronic devices
30 16 will then be mapped so that the positions of any defective devices 16 can be
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conponents conprising: - a nounting neans for nounting electronic
conponents; - a singulating device for singulating the said array of

~.electroni c conponents; and 10 - a testi-rgg- device for testing each of the

sai d conponents for defects; whereby singulation and testing of electronic
conponents are conducted while they are nounted on the nounting neans
wi t hout refmeaddd tingeltioonto tbe imagapddhatansydbsbhad mgenookibaian @evionslyudi ng

an inscribi devi.ce.for. 15 marking,each of the troni.c. .conmponents while
they are ngﬁ%t'égoé C'Wﬁge Wﬁdﬁ{‘?%‘" ﬂggﬂf‘g?#‘%qe%%esaﬁ%g\tgf g4 '%H@o‘%?ﬁﬁs't o claim
8 or 9, wherein the singulation, testing and marking are carried out at two
or nore stations of the apparatus. 20 11. An apparatus according to claim

10, i ncl uditrg pigleredstbat whenigstingethe acay eheleckonissirviges 1&rthprratiessiofg at
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el ectroni cdevicpsriénde naot testeeagimaitedneodsly.y Takes toSsisibteasn aeP6AicTdeliee
table. 13. An apparatu accgrdi ng to any one of clains 8 to 12, wherein the
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are nount abl e on the adhesive s parat'us according to clai'm 13,
wher ei n t hifrane device 46usitn bétexked at aSinmmladntast pinsp@s mayoepebtedbyumosetin f r ame

and fi on_which el ectrgnic conponents are nountabl uring..t
i ngul 3 onetliedeh RuSaHL TR Suf e BEeaPay ARLPER eluo et dimosse o
claims 8 tehrbdghitheldu@nn@wanoPinecaitra).i Mhedsrotess iPraplaied unkil SNMRN oW
gl ectronic conmponents and/or to locate 10 the positions of defective
conponent s and columns of the array are tested. In the case where there are a plurality of

contact pins 28 testing a plurality of test sites, a number of electronic devices 16

can be tested with each raising of the electronic devices 16 to contact the contact

16 pins 28, but in any event, it is preferable that no two adjacent devices 16 are

tested at the same time.

After the positions of any defective devices 16 are mapped, the vacuum chuck 22

together with the singulation frame 12, singulation tape 14 and electronic devices

20 16, are moved by the XYZ-0 table 50 to an inverting device, which in this
embodiment is a flip mechanism 40, at position B. The flip mechanism 40 inverts

the singulation frame 12 so that the electronic devices 16 are now positioned on

{ the bottom of the singulation tape 14, with the adhesive side of the singulation
tape 14 facing downwards. This will subject the surface of the devices 16

25 opposite to the surface on which electrical contacts are located (usually used as

a marking surface) to be accessible by a laser beam 48 for irradiation. Since the

singulation tape 14 has adhesive properties, the electronic devices 16 are

secured to the tape 14 notwithstanding the inversion of the singulation frame 12.

30 The XYZ-6 table 50 will then move the vacuum chuck 22, singulation frame 12

and electronic devices 16 just below the laser marker 46 at the inscribing position



16. An apparatus according to claim 15, wherein the orientating device is
an i mage recognition vision system 15 17. An apparatus according to any
-.one of clains 9 to 12, wherein the ins¢@rbing device is a | aser device
which generates a | aser beamto mark a surface of an electronic device by
heating said surface. 18. An apparatus according to claim1l7, wherein the
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devuce (not shown) or other off-loading means and may be stored inside a

cassette or a magazine.

20 The electronic device 12 may be a simple logic device or a simple memory
device or a mixed signal device or memory device with exposed input and output
signal paths. Further the system and method may involve testing more than one

{ device at a time. The testing handling apparatus 10 may also include a
singulation saw 20 to singulate the array of electronic devices 16 on the

25 singulation frame 12. The present invention may further include an on-loader to
load the singulated devices 16 onto the XYZ-6 table 50 or manually load the
singulated devices onto the XYZ-6 table 50.

The invention described herein is susceptible to variations, modifications and/or

30 additions other than those specifically described and it is to be understood that the
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2. A method according to claim 1, further comprising the step of marking a
10 surface of each electronic component after testing and whilst it is still mounted

on the mounting means.

3. A method according to claim 2, wherein the singulation, testing and
marking steps are carried out at two or more stations.

15
4. A method according to claim 3, including the step of moving the electronic
components at least between the testing and marking positions for testing and

marking respectively.

20 5. A method according to any one of the preceding claims, which includes
the step of detecting the alignments of electronic components before testing, and
orientating the array of electronic components as desired before implementing
testing.

25 6. A method according to any one of claims 2 to 4, wherein the surface of
each electronic component is marked with a laser device which generates a laser
beam, for effecting marking.

7. A method according to claim 6, wherein the mounting means comprises a
30 film of laser transparent tape with an adhesive on one surface, wherein each

electronic component is mounted on the adhesive surface of the film of
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components; and

10 - a testing device for testing each of the said components for defects;
whereby singulation and testing of electronic components are conducted while
they are mounted on the mounting means without removal therefrom.

9. An apparatus according to claim 8, including an inscribing device for
15 marking each of the electronic components while they are mounted on the

mounting means.

10. An apparatus according to claim 8 or 9, wherein the singulation, testing
and marking are carried out at two or more stations of the apparatus.

20
11.  An apparatus according to claim 10, including means for moving the
electronic components for processing at least between the testing and marking

positions.

25 12. An apparatus according to claim 11, wherein the moving means is
adapted to move the electronic components in linear and rotary axes, such as an
XYZ-Theta table.

13. An apparatus according to any one of claims 8 to 12, wherein the

30 mounting means comprises a film of material having an adhesive on one side
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are mountable, during the singulation, testing and marking.

15. An apparatus according to any one of claims 8 to 14, including an
orientating device to adjust alignment of electronic components and/or to locate

10 the positions of defective components.

16.  An apparatus according to claim 15, wherein the orientating device is an

image recogpnition vision system.

15 17. An apparatus according to any one of claims 9 to 12, wherein the
inscribing device is a laser device which generates a laser beam to mark a

surface of an electronic device by heating said surface.

18. An apparatus according to claim 17, wherein the mounting means
20 comprises a film of transparent tape with an adhesive surface on which electronic
components are mountable, and wherein the laser device is adapted to mark a
surface of each electronic component that is mounted on said adhesive surface

of the transparent tape.

25 19.  An apparatus according to claim 18, including an inverting device to invert
the transparent tape to expose the surface of each electronic component that is
mounted on said adhesive surface of the transparent tape to the laser device for

marking.



