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1 A MATERI AL HANDLER FOR DEVI CES ON A REEL FIELD OF
THE INVENTION 5 The invention relates to a materi al
handl er for noving a device on a reel to a tester for
testing to be conducted on the device. BACKGROUND OF
THE | NVENTION 10 As consurfer el ectronics proliferate
the market, consuners are presented with nore and
nor e choi ' A
noti vat i oﬁ’%@ﬁ??‘%@h ac ur%%giﬁ?sgs o‘?var
sem conduct or devi ces that have hi gh perfornmance,
speed, are small in size, and are |ow cost. 15 Tape
Carrier Packages (TCP) and Chips On Film (COF) format
FIELD PECKIGINVENTHON way to neet small outline and high
Thé eﬁ%%ﬁﬁéw Felétgé ® & ?r%gr?atl hgﬁdﬁerdfgﬁb{ogll@ aozﬁl\;i]éeggn a reel to a tester
perftormance devices i nh deman oday. esSe devices
forhestiag tobd eoidesteglchn A8 dBdck.cat ed handl ers have been
designed to test these package formats referred to as
devices on reel. These devices on reels are tested by
nmovi ng the probe card relative to the device under
testing process suffers from
BA%%@W?E%W%‘%&@ to the long signal paths
encountered during the test. Further, noving the test
testi C
As; AL G BShos RrSBIACRE rhtor, B BRL R Rl more
and hrera blsiecsp Tolgaana comStiARYG el B tivatloE NG dbip Benufacturers
. dj fiysi ' i nv ' :
s ORER o) BRiot o RPRE TR Maf® Hlgnfech s Shoge e, gmai i
sizepandcas lemcaestreel to a tester for testing, said
mat erial handler including a rotatable assenbly to
engage and rotate the devices on reel towards a
Tape Slagigr Ratkages (TCP) and Chips On Film (COF) farmat of packages are a

way to meet small outline and high leadcount interconnections desirous of high

performance devices in demand today. These devices have to be tesied.

Dedicated handlers have been designed to test these package formats referred to as
devices on reel. These devices on reels are tested by moving the probe card relative
to the device under test (DUT). However, the testing process suffers from signal
interference due to the long signal paths encountered during the test. Further,
moving the test head to the DUT lengthens the testing process.

It is an object of the present invention to ameliorate the above problems.

SUMMARY OF THE INVENTION

According to a first embodiment of the invention, there is provided a material handler
for conveying devices on a reel to a tester for testing, said material handler including
a rotatable assembly to engage and rotate the devices on reel towards a tester, the
tester having a probe tip, a comparator means to compare a position of the device in
relation to the probe tip, an alignment means in communication with the comparator
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tester having a probe tip, a conparator neans to
conpare a position of the device in 35 relation to the
probe tip, an alignment nmeans in communi cation with
the conparator 2 neans to position the device to the
probe tip for testing, wher®ein the alignnent neans
positions the device to the probe tip for testing to

per d,.an c d
o SRS iR, B oo 3b kg, Ap8IE g aignmen
meanslpositions the dedieeite theqmobe tip &ir téstiad to ba geffonmddem the device

i gpal C
of AR o BB AERE PR 408 i B o
desicel onlactest hegudnamdt furtbm’redmee signakignath.anBtthérefore capacntance in
y, the rotatable assenbly noves in at |east
th&g@ﬁﬁ %ngd theta direction. 10 Preferably, the
conparator nmeans is an optical conparator, for
ly,
PrEEAR, e AT WEser R oHA iR Ahbe B FEd AP
opt|cal canera, where 15 the first optical canera
e C ,
st BFtblzbly el bR AL AB Yo ldih SEKLEER 20 ahEHlot2RbdtbR
probe tip. Preferably, the i mage capturlng appar at us
(P I el t 1 ne
ProthIP Ty BSPHARRr 8 R PNEA Rl for, 881 LR g
captudng epparaesa 20 dlrectlon to nove the device to the
probe tip for testing. According to a second
enbodi nent of the invention, there is provided a

Prefietabiy, dihe inhegedtapturingrdevimavie i firgt aiel secend apticalraaeiera,ovkere
thé ﬁr%? Séﬁcaia @érﬂe?a%‘!%rﬁ{f)iie? the IBgant_EJlnpcfoIt?g d%?i@esf(?ﬁ reeﬁ gﬁ& tH9second
I ncluding a rotatabl'e assenply capabl e of noving In an
opfical gameath iteniifias #% |déatieo ©f the, prabe ttei ver connected to

the rotatable assenbly to receive the devices on

reel, a conparator nmeans to conpare a position of the
Preferdbtye the imelgat ¢apturing aprargius ertheri ipcludbe reeilagia leentrolier to
r ' I
de%@ig%btiﬂg(?% oége t‘ﬁﬂ%,e"glyeéﬁé Br f]V&oiTLE) Jalﬁgn oPtcl?txaQ Sndl or theta
direetion h?gnowhl?rd@fﬂee abilh?,pmhﬁetlrrfec’@sm |s a cont acter
pl at e.

According to a second embodiment of the invention, there is provided a material
handler for conveying devices on a reel to a tester, said tester having a probe tip for
testing, including a rotatable assembly capable of moving in an x, y and theta
direction, a receiver connected {o the rotatable assembly to receive the devices on
reel, a comparator means to compare a position of the device in relation to the probe
tip, wherein the comparator means communicaies with the rotatable assembly to
move the device to the probe tip for testing.

Preferably, the receiver is a contacter plate.

Still preferably, the contactor plate further includes alignment guides to align a

received device reel.
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Still preferably, the contactor plate further includes
al i gnnent guides to align a received device reel. 3
Preferably, the conparator nmeans is an optical
conparator, for exanple, an inmge capturing
apparatus. Preferably, the 3nage capturing device is a
first and second optical canera, where 5 the first

g ARS8 P 6Pl D5 B oo

capdag apparatust he probe tip. Preferably, the inmage
capturing apparatus further includes a logic
controller to determ ne the range of notions, any one
Prefierab\; dimd irmagel maptwfngaievicg iy 2 firstddndosedondtapticdl Gamera, where

th dhl[ f%éﬁc%p E@rﬁ?raqg%ﬁmgg ISXétﬁ)ﬁ 3f Qhé P d@ers ?‘? Eetg'rlréﬂé e second

Te posi t1ona
opbmi wamera |I:lentrlies'thedomaﬂeh ohthe prdlee . obe tip is
communi cated to the rotatable assenbly to nove the
device to the probe tip for testing to be perforned.
Pr&f’érathdmcmdi ingageoca)tuﬂmigr dp;mnatuslifnﬂm&r 'mnt:lutlma gilase wontroller to

de'tc—.rx%ﬁ{ét fhgr}a Ogggf' rﬁol!loshspgr‘? Jgﬂ'{be S?tier of gﬂ'}(d egnc{!%rr theta

convey on’ a sai'd”’t
dlrlaetmmg) raomthbeietncmo therpu:d:twdlpfgr testingt. at abl e assenbl y
having a contactor plate and a device reel, and an
optical conparator to identify a position of the
Prefevabtye thenposticmal dinplacerhérd beivedze the pievisaires! 20d dpe pohk tip is

co%%?%a?éoo fo \A*]h%r @?@E a%@éﬂn?lgt | ongYet Ea};%sgején)%?éy lt i groPﬁ tip for

tesimmtazbeperf@htedpr obe tip in response to the optical
conmparator. According to another aspect of the
invention, there is provided a nethod of testing a 25

Acdendingdo @rthiad ersbbdimsal of thee pesentiimeeintion, tiogere dst providgd a material

rlfH ol G680 460 3 HEP sid iy DERRE, £
indudindhe rotéakle esseattilyy haviog Bheontectarplate errdn@I Idemce veel] algh an
op{igaq cgﬁ}%&?orttg icfenﬁfy%r ﬁgéﬁiohicff ti?éq&ievic%qﬁ fr&ﬁfi'grﬂ% tﬁgﬁrcfbgstfp; said
optical comparator in communication with the rotational assembly, wherein the
rotational assembly moves the device to the probe tip in response to the optical

comparator.

According to another aspect of the invention, there is provided a method of testing a
device on a reel, said method including rotating a material handler and device on reel
to a probe having a probe tip, comparing a displacement of the probe tip to the
device, aligning the material handler to align the device to the probe tip and

performing the test.
Preferably, the step of comparing includes the steps of identifying a location of device
pins of the device, identifying a location of probe pins of a probe card and

establishing the displacement of the probe tip to the device pin.

DESCRIPTION OF THE FIGURES



30 Preferably, the step of conparing includes the
steps of identifying a |ocation of device pins of the
device, identifying a | ocation of probe pins of a
probe card and establishing the displacenent of the
probe tip to the device pin. DESCRI PTI ON OF THE
FIGURES 4 |In order that thé present invention night
be nore fully understood, enbodi nents of the

In gfeF Hat ity @ﬁ%@t?@egﬁcébggﬁ%m% MY et rmbagindrts of the

invntiorhwill blegige€ribkbd, thelay eSexample dhiy) itk Fefedent 1 the nBgompanying
re 1 B shows Section A of Figure 1A of the

drarit' El \g@ e _
AU & 5P the prior art. Fi gure 2 shows a first
enbodi nent of the material handler of the present

Figuty @Atrélates to rhgniier Bthesitionarta second enbodi nent of the
mat eri al handl er of the present invention. Figure 3B
illustrates section A-A of Figure 3A. Figure 3C

Figuré dBtshaweSectien A ofFigird1Afof fletiandieSdthdprignag. 4 shows
the materi al handl er of the present invention when the
devices are brought to test. Figure 5 illustrates a

Figure Bstiows a fisheihbodjmenidsd theematmial draddlexpftiiee priesent iressiion.
invention. In each of the enbodi nents and vari ati ons,
the sane reference nuneral s have been used for

FigureBA showsarpetesd embodiarast ¢f the matesisthastllen atibe presaul :ngentlon
the specification. 5 DETAI LED DESCRI PTI ON OF THE
_I'NVENTI ON Reference will now be nade in detail to the

Figire BB illusiptensrstiprdrdt of IHaure®d. i nventi on, exanpl es of
which are illustrated in the acconpanyi ng draw ngs.
VWiile the invention 5 will be described in

F*%%F%H@Pﬁr%ﬁs fRtiAn PF%O‘E:F'EW@%d enbodi ments, it will be

understood that they are not intended to I|m't t he

ntlon es t he trary, .the
FIQUS 2o S ralpas dBatie of Bferresml dpiiaion, 90eh the abvices are
browghit foitestt i ons and equi val ents, which may be i ncl uded
wWthin the spirit and scope of the invention as

Figure § illustrates a method of handling a device according to the present invention.

" In each of the embodiments and variations, the same reference numerals have been

used for similar components, mere!y' for ease of understanding the specification.
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defined by the appended clainms. Furthernore, in the

follow ng detail ed description of 10 the present

i nvention, nunerous specific details are set forth in

order to provide a thorou under st andi ng of the

present i nvention. However,”it will be obvious to one
ordi nary skill of the art that the present

oA THE SR SRR 1 T

procedures, conponents, and features have not been

ReT%éﬁEé fﬁ%oW\?edna‘u%ae I|n Slectap?c; th'e 8& %ﬁ@%“e\‘ﬂs (ﬁ%ﬁé‘ fn%entlon

cts resen
exarlnblestof athieb age mastmmd ir6ihe aof:ombmymg drawmgs Winleethe invention

o Ok AR W B2 PRk, N5 621yl
thatothay arepet antefidddricakiniitathe inesitied tbothesmeepotiineents. On the

ool A  BviBn,f, nBERR rhe Plor MekERYFS  APaflRioh’ and
equabentsahvhtcb rhdne be ddudedadithin thenspitinarek seipgnefl the invention as
i , 1 :
oo, 8P Enee ok el 00 o O Sl o
thé preSegluineerntion, cuménags sshecifie detaity arr setderh iraogiegtalprovide a
B R o R BB Sl 3 00005t gpe o
ordingycekilli oft tbe feet that ¢hedpreisant inessitiongmas be Ieadticga amthpa’t these
i ' Fi
sp C?Iflé Sgtg Is l{:%‘tﬁe‘? ﬂiﬁar‘?&g gﬁ %gé\gﬁ’ ir}%é%f'(g‘{sa tpg%lélﬁﬁre%,f\é?rg??n&nts,
angd o‘eailuees[hmfesoott et dmnbad i Wetaileas oty ubeeqessdriy wbsicure

asg%g? {gﬁgglpﬁ?gﬁlggven%gn moves in an x-y direction to

evices on reel to be tested by the
tester. The long signal length, 6 can be seen. Figure

. i t .

S TRhalethe R ST e B 2 EMEIRL LRA oblon

re¢laddl ésbeltasiasbon ateser 200 gok dedicewio bebasistgare Teneded to a
5 ] f

oo PP oY L0 U BBl I S 103 e

200 i@y tegling ta be @padlamce Tae $anilley SQistlecateskprokional tehibe test head

Hiirﬁzpesa Hal i rgb 0t%t 'h@ﬁc'i 9109b a'ié(}sefso gkﬁﬂi‘aclzﬂ'\g various

e rnate |aI urt | nc
te%%fﬁﬁ}awed@frthﬁéenee 30 seen as an optical conparator 31
in the formof a first 32 and

As can‘be seen in Figure 1A, during the testing process, a signal path, 8, exists
between the test head and the device under test (DUT). This translates to increased
signal interference during testing as the signal path is long.

Figure 1B shows section A of Figure 1A. During testing, the probe card is rotated in
relation to the DUT so that the various tests may be performed. The handler 500
moves in an x-y direction to position the devices on reel to be tested by the tester.
The long signal length, © can be seen.

Figure 2 shows a first embodiment of the material handler 100 of the present
invention. The material handler handles devices 11 on a reel 12 for testing. The reel

rotates to advance each device 11 for testing to be performed by the tester. The



second 33 optical canera. The first optical canera 32
is directed towards the devices 11, and the second
optical camera 33 is directed towards the test head
210. The first optical canera 32 identifies the

| ocation of the devices on reel, whereas the second
optical canmera 33 identifie§ the I|ocation of the
probe tips 211 of the test head 210. In this

el e 100 Fokdes DBl FRoaBY Ao GHGHBF gpWces on ree

towmtw% kt)cléﬁféi ot E%tt)&iéag?_ﬁm]tTﬁ@?aﬁﬁg?rﬁa hantifegr €0 Wirthér frivtudes a
rotat apl e asse e alt apl e a
coRBRBIG upra BRIt CBEAL PR 3 1 Jhel il o & st 32 and

secbrded3toptical chmeraesponse to a feedback fromthe first
and second optical canmeras on the displacenent of the
device pins to the probe tips, the rotatable assenbly
The dirsi optice! edmem b isi difeoieddowande de deddesofi, ahe tlikeseooed optical
t i S .
cartn?lra ré@ﬂ%dgrrggtgﬁ );Nsréfrﬁs glféteg e{dgﬁrll (Qn gg@ @{rs‘? EIF’%% Q%qera@ identifies
the Incatioheff Erecdevisas borreel, w&ereaﬁaﬂpraegmnctamtlcalmer@ 84l isiepiifies the
Ioc h Btethg zﬁg% %dzﬁyoﬂhé Ok e Q'i(ﬁ 9h R e'hﬂ)ogfr(e?:f 'ﬂ\€ Qll%nment
tions necessary to accurate
me@éﬁ m sg@wm irethgfighes) isgs cpmmunisgtiomyith titew'rmrart@fr*ﬁﬁ@s and
thfélwﬁ@nﬁﬁeéﬁp%nt@g@ﬁmm theSrBRRsHITR onfbly. tTRE rofiaBle éﬂsembly Is

| er having a totatable assenmbly, 'a receiver

40
moémaea ape gpabled trmensHR an xriand del Jiesclion Ip tespapsR fo A feedback

frofnifle ikt Bhd @éco?hd %ﬂ&aﬂ@&ﬁéra%lda\attﬁe HdplaBerh SR IR &éw:e pins to the
vvs secti 'tA‘ A of

evj ce ure n
proe ek cibe laleBrissomlis aftiesdt Fomast BRIt Bbk Y e Sicss to
the mrobé ﬂgtddfer pstirenblby ptointed. ﬂfrlskilminaaisdany h@tr:a! xdfrfeehc@asngh
- s.dJmarted to the contactor plate 41. In this figure,
Z:?tgﬁ?rea%%?%féged%tﬁeﬁ%r a1 and 11d are ali gned by the
rotatable assenbly to the probe tip for testing to be

Thé ?ééd?é&?tqay EQ pgrfe{lﬁ'[egqg o Bgl%r}gnﬁglgk &étjrrtuye therrﬁq&r ﬁgﬁﬁlons

the con
ne@a'séawé@ taccme%tdy teek thgdevice taihe pmhegrnmtteqhng febanpritermed.
Ref erence points A and B, on the contactor plate is
t hen aligned with reference points C and D of the test

FigyendA gheavsse sgepnd FF\?Q#'@‘GBEPP the maigiiab haedighbadng a rotatable

asSERitl, AreBoiferafo dridédinphraiBRite8ss. [The PeseiveP 20 Zldhoddn the form

ali gnment  reference points C and D.
of a co actor plate 40 to receive the devices on reel.

‘Figure 3B shows section A-A of Figure 2, and shows the range of motions enabled by
the rotatable assembly 20 in the x, y and theta directions imparted to the contactor plate
41, in this figure, four devices 11a, 11b, 11c and 11d are aligned by the rotatable
assembly to the probe tip for testing to be performed. In a variation and additionally,
reference points may be included on the contactor plate 41 and the test head for
additional alignment to be made. Reference points A and B, on the contactor plate is '
then aligned with reference points C and D of the test head. {as seen in Figure 3C)
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Figure 4 shows the handl er when the four devices 1la,
11b, 11c, and lid are 5 brought into contact with the
probe tips 211 a, 211b, 211c and 211d. The handl er
further includes a receiver_40 in the form of
contactor plate 41 to receive the devices on the
reel. Figure 5 illustrates a nethod of testing using a

1 5, Al 8, 85 BB B 8 A8 ol

reference gbintsoC and px obe having a probe tip, conparing a

di spl acenent of the probe tip to the device for

testing, aligning the material handler to align the
Figlee i4c shdves thee hpmdidrewherp the faocdevides 1laeviitbe 1to arte 11d are

r [ nd..f i I f j he, t e
ordJle s shval G Mierobe PB4 th b Al Bl 281 dRepndter
furthee inctieles threcateap inthe fodertf coptacigr plaleotlatbireceied the devices
ngﬁé/ie%? pins of the device, identifying a |location of
R S ‘pins of a probe card and establishing the
di spl acenent of the probe tip to the device pin. The
, ' f t [ 1on Y - e
FEPE SUTERAS R oot OB e RERATH AR Y shBden
inventidn. Thiehreethod rechafestrb@atingnaemaiecal e dibe fand etdvisy dnhreel to a
d | 0. Al i.al I
prelB Rl Pl B s hoperd elocs R b Prottittiofhe Llico for
testiag dalignéigehé atatdriah thedlen tocdligditing déviee foothatpadiieetip to dock the
I Q..en devi ces on reel
de?l g%cﬁﬁg%éébet@sg g@ﬁ"@ﬁg’eﬁgé@é& er<';1‘(\8/|Sthg a probe tip; a
conmparator nmeans to conpare a position of the device
in 'anvér?altiglt] 'a[%noft fﬁist F’%ﬂ}oﬁr %)ee rﬁe'ﬂpddt gpc@rjn %'&Eﬂauﬂ&aﬁe B@ps of
contrunrcati on w e conparat or neans-t o posSition
ideb@ifyirigea bewiiareoftdevich einsr afiee tieyicd, ddentibing . pcativrerfgirabe pins
g e i 0. t .
ofHE)go o%a?@%@@%ﬁ%ﬁ%ﬁ@gﬁﬁéb&@%&n&ﬁ%5 ﬁ%t rcgt?e d{é;:\g/)tlo éﬁ&dé’wé’é’&n.

be” perTorne

The embodiments of the invention have been advanced by way of example only, and
modifications are possible within the scope of the invention as defined by the

appended claims.
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2. A material handler for conveying devices on a ree
according to claiml1, 15 wherein the rotationa
assenbly and the alignnment neans are integral. 3. A
materi al handl er for conveying devices on a ree
according to any one of cl®ims 1 or 2, wherein the
rotatabl e assenbly noves in at |least an x, y and theta
CL@Q@ ction. 20 4. A material handler for conveying

ces on a reel according to claiml1, wherein the

conparator means i s an optical conparator. 5. A

*acc 2{ aﬁagt : %éfegfc{ﬁ%ﬁnge%%e%é@%g I%ﬁvalt I%gﬁtgg{ ﬁegtae[' R ltesting, said

matermbaaratl@'rmdhsdlﬂgw image capturing apparatus. 6. A
mat er | andl er [ convey ce
e o BT Genrii e SRRHE A oM gkt i guarcs o
temyiheeeste'rmvfngresmroaadpsecond opt|cal carrera 30 7. A
mat eri al nd er for conve
? ? | r S p | C%:latlon to the

acc8r%ﬂ"}Pg’"r? 8" B1°8M"n' S O MRA B2t

prabartipr a i dentifies the |ocation of the devices on reel.

handl| f .
e L e N
thecmmrAeaoEmtepsmFétlgﬁaéttt?in?g?at| on of the probe tip. 35 9
mat eri a
e SR HechioRAR ear-OhofRY T, ARG L RE DB b foP sing
o b perfatnad ohithé Hevice.ncl udes a logic controller to
determ ne the range of notions, any one or a

conbi nation of an x, y, and/ or theta direction, to
2. move tAenalendl handler faneopvaying deévizeb@n 4 ezsf iangprdibg 19 clan 1,

o0 ) oS AR

assenbly is actuated by a notor. 11. A materi al

handl e,é gr{agefna?ﬁ cﬁé(r fgﬂco%gggbﬁige\ﬁ&saonrae e L@ ofbi ﬁgge t%ta%/ ‘one of

3 said t pfor estin
claimg Mush Zygvherein the rotatable assembly moves in at least an x, y and theta

direction.

4 A material handler for conveying devices on a reel according to claim 1,

wherein the comparator means is an optical comparator.

5. A material handler for conveying devices on a reel according to claim 4,
wherein the optical comparator is an image capturing apparatus.

6. A material handler for conveying devices on a reel according to claim 5,
wherein the image capturing device is a first and second optical camera.

7. A material handler for conveying devices on a reel according to claim 6,
wherein the first optical camera identifies the location of the devices on reei.

8. A material handler for conveying devices on a reel according to claim 6,
wherein the second optical camera identifies the location of the probe tip.
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a rotatable assenbly capable of noving in an x, y and
theta direction; a receiver connected to the rotatable
assenbly to receive the devices on reel; a conparator
means to conpare a position of the device in relation
to the 15 probe tip; wher &i n t he compar at or mneans
communi cates with the rotatable assenbly to nove the

d h b f Or .
e S
whaetortié nigiage  cafiuriigaiapparhiusitienter nintindes @t degib| @ntroller to

assenmbly is a ted r i al
coRERRF S ranbeE RYBFR el BLE brmbitaudh BERFL'  angpr hete
dmtmon,rtdimrtgfettm devicd tmthd probedipdomtesting. r ecei ver is a

contacter plate. 25 14. A material handler for

conveying devices on a reel to a tester according to

10.cl ai mﬁiﬁmteﬂaenaidlertfbrecwoemm:dmicqsl axcerdingrto lasy cheof cldies 1

A ot ap Cer e e Bhe By SR BNl T 1o

a tester according to 30 cl a|m11 wherein the

11 conpar %%%egngﬁ dl(%rsfpﬁg%rﬁ/gg%%ewggggﬁra%&rto a]tge:tefA SP‘S tgster

mat eri evices 0On ree
ha\tiﬂ@harotmdmdbdieetmg, incluglirgg m 14, wherein the optical

conpar at i.S_an A
OO B T LR R DS by
t est era mceivedcogetiad toltiee rotdisbledsesrabip tm Iwewmig@ devices on
cag uring device is a first and second optical camera.

'A mat eri al handl er for conveying devices on a reel
to a testeparaine areding tp tampdied usitioh ®f thehdavisierin réletion to the
fi rl?t .gptical canera identifies the |ocation of the

on reel. 19. A material handler for conveying

devi ceshapeina theeetorhmaratot esieans acoomdiinafes owitie| #iem rotatable

L AR T A

for conveylng devices on a reel to a tester according

&%1 hmér%rn%qtn %ﬁé) ?%\WJ&@L péeﬂ?:’ SESHE I%&:c:orchng o

betmee e device re
claim 11, wherein the rotatable assembiy is actuated by a motor.

13. A material handler for conveying devices on a reel to a tester according to

claim 11, wherein the receiver is a contacter plate.

14. A material handler for conveying devices on a reel to a tester according to
claim 12, wherein the contactor plate further includes alignment guides to align a

received device reel.

15. A material handler for conveying devices on a reel o a tester according to

claim 11, wherein the comparator means is an optical comparator.

16. A material handler for conveying devices on a reel to a tester according to

claim 14, wherein the optical comparator is an image capturing apparatus.
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tip is communicated to the rotatable assenbly to nove
the device to the probe tip for testing to be
performed. 15 21. A nmaterial handler for conveying
devices on a reel to a tesi&r, said tester having a
probe tip, including a rotatable assenbly having a
contactor plate and a device reel; and an optica

compar o0 f
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the rotational assenbly noves the device to the probe
tipin response to the optical conmparator. 22. A
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wherein the step of conparing includes the steps of
identifying a | ocation of device pins of the device;
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tip is communicated to the rotatable assembly to move the device to the probe tip for
testing to be performed.

21. A material handler for conveying devices on a reel to a tester, said tester
having a probe tip, including

a rotatable assembly having a contactor plate and a device reel; and

an optical comparator to identify a position of the device in relation to the
probe tip, said optical comparator in communication with the rotational assembly;,

wherein the rotational assembly moves the device to the probe tip in

response to the optical comparaior.

22. A method of testing a device on a reel, said method including

rotating a material handler and device on reel to a probe having a probe

tip;
comparing a displacement of the probe tip to the device;
aligning the material handler to align the device to the probe tip; and
performing the test.

23. A method of testing a device on a reel according to claim 20, wherein the

step of comparing includes the steps of
identifying a location of device pins of the device;
identifying a location of probe pins of a probe card; and
establishing the displacement of the probe tip fo the device pin.



