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rel ates generally to device handlers, and nore

particul arly SYSTEMJ@FOR APEVICE BHANDILER Nt

system for a device handler used in sem conduct or

testi ng. BACKGROUND OF THE | NVENTI ON [ 0003]

S e S SR D F R el grons

equi pnent nmay be used to identify defective products

306019t Mefis chgﬂi’(ﬁl aaﬁ{sqﬁfoﬁw fbindSolisionhed. st Rtp%vf’@atlon No.

per f or mance "of such devices. |In nobst cases,

&Oﬂdééd fnigled @@%ﬁ’éﬁt ingorperntes! Heaein by meferameni Eritsensirdtpr
handl i ng devi ces under test. In order to insure
accurate testing, handling nechanisns nmust be able to
correctly align the dgyi§eoR NW th various
testing tools and equi pnent. rrect allgnnent of the
devices is essential to efficient and accurate
t[6602] ngl. he[}:ﬁ)@?@m] invemtionuslatey germarsllyatoeley e handlersosic more

and. al i vices for testin sortin at her .
AitisBlocht o SReEE Same ViR AR A S BioB0 o e Pl wsed in
meﬁtb@ﬁam&rtagﬂ@nmsnt system However, nechani cal
alignnent is only accurate within certain
manuf acturi ng ranges and i s not ideal for preci se
al i gnment oper at urther n V|ces | ack
accurate mchan|%§pi@%V@Pc%FEg$Eg IIQNng t he need
for an alternative to nechanical ali gnrrent [ 0005]

603) di el iYonduefdy B¢t ANA c&ﬂﬁbﬁl’iﬁceﬁéﬁ us@ﬁg SR RAZEEYbERSIng

i'n processing equipnent may use multiple caneras to
caampmeat eTlndwlefosgssmemwm@et way bonseadgd identiéndetyctiDletpieducts and
047589

other Varlous c%aracterlsncs related to the performance of such devices. In most
cases, the processing equipment possess handling mechanisms for handling devices
under test. In order to insure accurate testing, handling mechanisms must be able to
correctly align the device under test with various testing tools and equipment. Correct

‘alignment of the devices is essential to efficient and accurate testing.

[0004] Various systems are used to position and align devices for testing, sorting
and other functions. Generally, alignment is achieved using a mechanical alignment
system. However, mechanical alignment is only accurate within certain
manufacturing ranges and is not ideal for precise alignment operations. Further,
modern devices lack accurate mechanical reference points, driving the need for an

alternative to mechanical alignment.

[0005] Accordingly, conventional systems for aligning devices in processing

equipment may use multiple cameras to calibrate the system. Once calibrated, the



al i gnment nmechanismis then able to align its devices
appropriately. However, because of the use of multiple
W@ 2002103899 t hese systens are general ly expensi VBCT/US2006/036814

operationally conplex, costly to maint aiﬁ‘galﬁlétﬁé‘.‘!%4‘?589-o397
| arger than desired physical footprint. [0006] O her

handl i ng and testing systens use real tine vision
alliggmemihechAvicmris itrglaple talalign ive ﬂfviﬁ& ralg'pidrl])ﬁiﬁ&b{i OF.[%@@&IB,
devi ce iis determ ped i ndependent and t hen e device
ibgcayise ghithg use e’%m&ﬂwgq (AMEERS, Ehese By ¢ 2PRerel bt SvpenTivdl

i ) hiGfer | 5q i
e <o P A I Be Btk Pphysial
[fooP#tht. Ther ef ore, an ali gnnent systemis needed t hat
will align devices using sinple cost-effective

d .. Fur.th 1 al i t tem.i. ded
tTRAGST; OEshapdling FodePind wganver s By ALyl
Vi dafiitig] @ dlipRfientecdiieltins for SYBINRYiéds Bblart NVEMdeEbhdently and
[ 0008] According to one enbodi ment of the invention, a

vhen ba dayirgismiighedgesordinglic Pinge gligmment idnieminedimshese
i ' L _ . o
BB A PRSI TRELRI Bl A  Bence
pmoountrof tymeé.o t he al i gnnent canera, a calibration
target, three actuators, positioned in a testing

RO St e sy e S rosrod g dier GisBEbring
deMpleRostadFiéchvdhrokedinss. Hhamer, AR AHLBhert QY stéh 3NARQAEY tHATis
the calibration target and the teSting device between

tdapahle of aliggingoeverehdeviees reneatedlyghiteont eplensivedelay.0009]
Accordi ng to anot her enbodi ment of the invention, the
calibration target is configured to represent a

contactor | ocati ogdb%l@{r FARRA [ 0010]

Accordi ng to yet another egic)gilqnent c%?fm i nventi on,

the canmera has a resolution of at |east one nega

A09eS]. A@oidihg Acersratibrglimentsifithd inwendioner visivnodigmeant system

t.he invent.ion, a nethod.for .aligning a testi deyi ce.

P Rey Bl Mirdi g Bbi e Ofgegiortich Sfthe Sion

RiligndkhtosyEteah, @ lighting system located in proximity to the alignment camera, a
calibration target, three actuators, positioned in a testing portion of the vision
alignment system, for correcting an offset between the calibration target and a testing
device, and a pick and place handler for transporting the calibration target and the

testing device between the testing portion and the alignment portion.

[0009] According to another embodiment of the invention, the calibration target is

configured to represent a contactor location for a tester apparatus.

[0010] According to yet another embodiment of the invention, the camera has a

resolution of at least one mega pixel.

[0011] According to still another embodiment of the invention, a method for
aligning a testing device in a handler system, includes the steps of pre-aligning a
calibration target with a contactor of a testing apparatus, recording three actuation

2-
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calibration target wwth a contactor of a testing
appar at us, recordi ng three actuation -2- WASH
wae@de3a9d At t yDkt No. : 047589- 0397 points to dePCTESH06/036814

target coordi nate system determning t ngﬁ

between the calibration target and the ?é ‘%3@%e5EZ%§90397
and correcting the offset between the calibration

tpairgeto difiitle b hargétdbidighte ey, deBiinEmORESCRIsETTHERt dorthe

THE DRAW NGS | 012 FIG 1 is_a perspective view of a
wRdbrgHomfargsh C§§ﬁ§1flé Qevice @aéformc@lg thejoffsgt hespyesn G

a testing side of a vision

Flllgr%{ri‘rgllﬁj%a esé{ug%ett rtlgg%]e&l@f(a 3is atop viewof a
calibration target on an alignnment side of a vision
alignment system [0015] FIG 4 is a top view

il lustrating dRIEEDESE ONN O THE BRAWINGSget and a
testl ng device. [0016] FIG 5 is a block diagramof an

(RS0 0 S e 89 LBl ks U510 @

PREFERRED EI\/BCDI MENTS [ 0017] An exenpl ary vi si on
4001 el 8 ysd emviae oba dalitgatian taiget pi e satihg side efib ivision
i . now described in reference to the acconpanyi ng
@i§WPW&§YSPP will be appreciated that the alignnent

vi sion system nay be used advantageously with a

60143 0 THGC B & a @PWidGe of £84litRetANErdess b hlighedt §Rle of B9ision

handl er uses the alignnment vision systemto align
SHENBEHAYHEWr s for testing purposes. OF course, other
applications nmay be apparent to those skilled in the

()615 [ Ga&8h 1&?&)@%%\99 &sﬂa oﬁ‘{@ g?t'v@ETB cgﬂﬁbr%@c% target and a

|nve t|on ion a I'S shown
Ff«'csymgﬂevﬁhe vision ali gnrrent system 1 has two sides,
an alignment side 2 (shown on the left in Fig. 1) and

?O(t)leﬁi t Iﬁ% gllsde? bl%clg 321&% 3 ant Pmepler:mgnhtatlon ofF th151o)n alignhment

system using a vision guide plate.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] An exemplary vision alignment system, according to the present invention, is
now described in reference to the accompanying drawings. It will be appreciated that
the alignment vision system may be used advantageously with a semiconductor
device testing and handler machine. The handler uses the alignment vision system to
align semiconductors for testing purposes. Of course, other applications may be

apparent to those skilled in the art.

[0018] According to one embodiment of the invention, a vision alignment system 1
is shown in Fig. 1. The vision alignment system 1 has two sides, an alignment side 2

(shown on the left in Fig. 1) and a testing side 3 (shown on the right in Fig. 1).

WASH_1688696.1



-3- WASH 1688696. 1Atty Dkt No.: 047589-0397 [0019] On
the testing side 3, the initial calibration of the

W@ ymrmess1ps carried out using a calibration tarpet/usdhe6/036814
The testing side 3 also includes three qghpgkgmg - 347589-0397
and a tester 90. On the alignnment side 2,
alignnment of a device to be tested 60 is determ ned.
ALY i On tlertestimigéde?3, ithecinitin salématédn afithesytstepaizragid®ut using

PR SE TeGrR sk RSB Saangtestr

t9’(D9 @141 ther@iine st i@ 2 theSalARfcnBb £86 & thHRASRYY 60 is determined.

calibration targets 10 and testing devices 60 from one
shigaligamgnbtide? incluses pi alicnament prmere Hamd ladighting syssena 80.
ri gi d part carrier having solid part |ocking

h an ni ﬁ;%(}( i Iﬁ&%?ﬁn&lgr @(g Bo%tloﬁéaeoe%gelﬁ tRe) Peﬁﬁr}gd i % and the

I's ‘configure ransport a ca
t@lggmbnﬂf@de‘ 2 tsmohﬁgulteéssd iragpeit delitation taheetswl § gHdediing devices

Co , i ck .and pl ace handl er /100 can
S0 3Fup n Se Fo ks 1B pick e Midsendier L0 igsisid pat grtier
t h
R b L e it 1 A hoWR T Pig, AP BRI PRL handler
déas porguend to[t@OSNOKt 4 eplibratioitangetal O Gommehd testyfg mha 1to the

SEERASA R, COPR AL o8l b ) SfbBort  tsing

cdanicacit) dfonh dRallighmeHsidesNMRe tedtiRg Sidel BMERS vRbd Algnment

i nmplicit of a tester 90. The tester 90 carrles out
éﬁtPladsa%%‘& Qnerabien v ngw kesdeseripeddn ifrghes detaid below.

deternmine, for exanple, the testing device's 60

q062 1t i1BRA)isich aﬁ%ﬁ'{lé‘ﬁ kkdrf S ; ackBRIISS (ﬁl%teﬁ{bogﬁné?{t of %

testér 90 facil es a conhectl on etvveen t
9oveatidn.ahe ealitiratipndengiet 0 ﬁﬁlsedl'twspreaént djrel cogtaator e@datm@ 95

60 th th t st er 90 is
S0t b St PR Lot tetendt. B ey St s out
Tagows Geddtionk bf AN&lhe ayﬁb@em fo EABANS, HN&aBRId, PEALAR

target 10 to represent the contactor. ‘location for

élFYlﬁﬁ FéRtopsiatigaal ebaraqindstical The sontaetor 3 ghthe 1GtarQy fidlitates a
k\ﬁﬂn&'ggﬁ Béﬂv&%@ﬁ‘ lthept%n%rqjéﬁantdhatat%stﬂl egij %OVI H%l&llg{%ﬁtg ra%estlng

ccording to one e ‘rive
dalich sawithntht asigedtorlds 6fa teeten®dlis@sscatigl fof scoplad SndMFibient
% hr.om um

esting.

[0022] The vision alignment system 1 employs the calibration target 10 to represent
the contactor location for alignment purposes. The calibration target 10 may be a
two-dimensional pattern that provides visual contrast. According to one embodiment
of the invention, the calibration target 10 is formed on a glass plate with chromium
circles in a 5x5 matrix as shown in Fig. 1. According to another embodiment of the
invention, the calibration target 10 may be a model device similar to the devices

undergoing testing 60.

[0023] During operation, first, the calibration target 10 is pre-aligned with the

contactor 95 of the tester 90 on the testing side 3 as shown in Fig. 1. The alignment

4
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circles in a 5x5 matrix as shown in Fig. 1. According
to anot her enbodinent of the invention, the
wa@a2007l08sb9 on target 10 may be a nodel devi ce SPOI/S2006/a36814

the devices undergoing testing 60. [0023PBiiNE.: 047589-0397
operation, first, the calibration target 10 is

pre-aligned with the contactor 95 of the tester 90 on
tihay beeimiplergersediasifg ssvesdh menhanisohd @cludling s @ldi @gAeRaE Once

-4- SH. 1688696, 1At t tNQ..: 047589-0397 may be
itﬁif@\e(\f‘?é%{%l&%&? ﬁ%l%ﬁil&é?dghwa@%ﬁ%h%em ﬁﬁtmilﬁéc%d%@fee
aehaBhSPOINRS0 R Eint ngal%!ﬂcﬁlr t@ltggP o L&, gﬁtclte]sgﬂ;gﬁt rll? ri%sél and 2

al i gned, the vision alignnent stem f reco
sbewakien deagdrcsuapion pointie3( efghatacgdt chordinatnsys@ng étachO

' . tem Figs. 1 and.2 show three defin
SRBEbT By 2 Rt 0 erio A e SRR aPEE acSgtor Sy The
Fachiingts siatdn®6f Meicalibrafor et $6 fa§ noRebZ@ied tPRchtatdIpr
a correspondi ng actuator 30. The coordi nate system of

trpreseat thscqntagtor Papgation of tajestrsR0be used to
accurately represent the contactor 95 position of the

teeigr A @Estih% Qédite 6o LifBhiyR Q@g bfi ?herQi%anéhtgiaé #ymust fow be
'ocated on the ali gnnent 51 de , must "how be aligne
wlighed with del dabibeation targetrl§ed irQret that insvil be tli@tedipkopstllylwith the

b [ d Ly with the contactor 95. On the
AFrBrRRt ORaB Shenugth e pofestt Ry FbRne nisctd Hrascibaietine
tcam@f dodelifate 8yR6M FSOPEMARES w@ia?{{st t&fchﬁrg%ﬁﬁg 20 2Q-closely
The target touching points 40 are closely ['ocated In

eratedindhe, e pasitionarlative to thotestieg devded ¢lhpsdbe comespondisg

t > j t ' i.nts rhelative to the ..
oOReARIIRRILN S ACI B i 1 AELABN iy foamen
tolfiéhel invertionpFigs Al @&l 3 Shoxnwhred tafgetvolibiBE pbidfsI®Y corresponding to

t ouchi ng. poi nts 40 corresponding to three actuation

pyEnEduBEPn BB EP. As shown in Fig. 1, the camera 50 is
oriented such that it captures the orientation of a

t{g@iﬂ‘_n A SNGaan F9s. NetRtdadRra 0 & REerRl sRALLGD f%)?l{:gﬂhe

he canmera 50 can have any nunber of reso ns
suientatrrof vtestisgdévice ¢lorekltivey tmtbin calilyrstiemiatget A8.c Fhelcargera 50

' . [ i . h
2 AR a%?rgﬁg{b%? Qg{e%luﬁgnes Sult¥sIc %rougé 1r§ Hl% aﬁgnnrggn s?rgtemals.’
a resolution o

According to one embodiment of the invention, the camera 50 has a resolution of at
least one mega pixel. Thus, the camera 50 can detect a large offset as well as a small
offset in the testing device 60. As shown in Fig. 4, the camera 50 determines a
position offset 70 between each of the testing devices 60 and the calibration target 10.
Since the calibration target 10 represents the location of the contactor 95, the

alignment system 1 can then determine the offset between the testing device 60 and

the contactor 95.

[0026] In order for the camera 50 to accurately determine the position of a testing
device 60, a lighting system 80 is also provided. According to one embodiment of the
invention, the lighting system 80 is comprised of a five-channel programmable LED
array light. The angle of light emitted onto the testing device 60 can be changed to
provide light at an angle anywhere in the range of 0° to 90°. The lighting system 80

-5-
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| east one nega pixel. Thus, the canera 50 can detect a

| arge offset as well as a small offset in the testing
wa@lewro88189. As shown in Fig. 4, the canera 50 PCT/US2006/036814

determ nes a position offset 70 between AacbkoNot NR17589-0397

testing devices 60 and the calibration target 10.

Since the calibration target 10 represents the

| QRS FrPrafesttdnelohowa) adapys to ehesusd sofiwmenthas wilt esnfibure the

) ' b h '
iy T T .
tqmelityaqdetarrﬁtﬂ' e ffselCOu rir ek ymplef tBe Mhengt .‘ig/@to eROSH fsi c%Ba‘tQé of
is also

a testing, device 60, .a lighting system

mvﬁlas &%h%&%%ﬂ @'@‘h@le fgaghea vithp camperasAdave enhanced
IcOM@4LE| Pikthel NBe libBIMd Sq fopLised of .

fi ve- channel pfr: &gggﬁr%%fegy%wgﬁﬁ%dﬁﬁl ?og Fﬁugrﬁgraé?@?eewsmn
@igorithynthas Fﬁl&bﬂ@_d oy stert hreadeesitdly ipede\pacte ifeludiaga BRting device
Gpanged to provide light at an angle anywhere in the

range of 0 to 90. The lighting system 80 -5- WASH
1688696. 1At t yDkt No. : 047589-0397 contains a processor

(0027] s Ginon theeed pphrat §yatex € Aufetm 08 tHAVFRLTIRSE thb kééténg device

nfigure the |ighting system 80 so that the Inmages
SlgelaRi ol tabremdRRgenl. dhedesingsienioe 0 dnmose hotthe

] f | ightj
o U5t 10Y 3 B ah{ st EFAgDY i
éespugiside 3bthe abisatoandy aresBedid\erertian skt JON PEFsfably, three

Furt.her,. the |lighti.ng.s em 80 is configured to
é‘gtél%‘:tﬁ{sé Ona3 ﬁlé’i“lﬂ’glﬂfﬁégg i@%é% agg ’@6#5 ﬁPrﬂteht&gﬁllgrﬁé@ﬁ BsOn¢reoffset

99 $hEPoch QUAACHHE A Bink dePea ks i Wag! 1St
devi cee60. [0027] 1(I%ngce thgﬁzlaldloa}’?Hr nﬁ%kﬁ?@%‘gﬁﬁ“ ot I

aepeseifedinghe of fset 70 of the testing device 60
relative to the calibration target 10, the testing

5 2SS BN SRl SRNG5S b i

esting side~3 via e pic

visentguste pige §V6R).310 ishesedc THAVEPS 130s afod$RottPonent that can
Preferably, three actuators 30,

§§ {n@ﬁ’g‘{%ﬂ E‘Qhﬁe %E’f@@.ceft%gghﬁl Bushugbadgbentelirsban imege ofthe fyting
e 8 SRS A P USH 0E6) B e
soaked. The vision alignment system 1 stores the image and information obtained
from the image. For example, information such as the “best fit” of the device 60
contact pattern and the position of the device 60 relative to a mechanical reference
point are stored. Then, the testing device 60 is mounted onto the VGP 110 as shown
inFIG. 5. Using the information obtained by the caniera 50, the VGP 110 completes
any mechanical adjustments to the testing device 60 before insertion into the contactor
95. In turn, calibration of the vision alignment system 1 can be achieved by focusing
a camera 50 on the VGP 110 and contactor assembly. In addition, the VGP 110

allows the vision alignment system 1 to adapt to various test site patterns and other

handler systems.

[0029] The VGP 110 provides several benefits and has a variety of uses. For

example, in one embodiment of the invention, the VGP 110 is configured to include

-6-
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pur pose of testing. [0028] According to another

enbodi nrent of the invention, as shown in Fig. 5, a
wok@rossigui de plate (VGP) 110 is used. The VGPPAT0S1086/836814

modul ar conmponent that can be nounted tg + S 8814%9-0397

95. In this enbodinent, first, an inmage g%@ﬁ%e t'esting

device 60 is captured by the canera 50 after the

tRehhN@nBeMes0rsl0 Thas the VG herdaibk mséiptaméimaﬁbeondmon the
vi sion alignment _ésten11 stores the inage an
o)

Fortteftords. 6 A ¥ P I Eris eanablerpd datecting Wb%h@ﬁpa device 60 is

' f

LB LA U 1 BRGSOy DR s Hactr .
Ilehdihﬂmtf; tltedV @P 1120 naayi lfeaisedi ef deanceontavtort9Savaidatothe dleaning of
Then, ﬁ%&ﬁféin deV|ce 60 is nounted onto the VGP
if@mégbé @? Pi0S- Usi ng the i nfornation obtained

by the canera 50, the VGP 110 conpl etes any nechani ca

fobz0pt us%esﬁlﬂgqotceﬁalhwec&gofdﬁe/inesmm bRt fdvanf@es dren
into the contactor 95." I n turn, calibration of the

wadizesh Qng agveniage isytbatdhe pregent ientohisspapatiple W&u&aﬂh@b
BRI e i o S AEL B MARFER s o

ﬁ)e%ire{éhﬂlntfaltﬁﬂaplesi tha @lidt 00 setlesilicad hli ghnpailt b pstdins. afdther, the
ot her -handl er systens, [0029] The VG2 110 provi des
pEsetAnventnR s Eplen em%%st%e%ﬁép ipEydyice th aaé)&er cppyentional
§%%gﬂye, in one enbodi nent of the invention, the VGP

I's configured to include -6- WASH 1688696. 1Atty
Dkt No.: 047589-0397 thernmal control features. Thus,
{0031Y/GAlthoogle the poesenisiaventivnthiae beeal degerdhed dir réforenediio a

conIa tor.9 t her he VG&R. 110 is, capabl e of .

ot R tmeer A ol ity Rl RRRE S il b apparent
@@ﬂb@@@l@ﬂecﬁﬁ thdhght.| B iCthBrRItbe ifttndidabititRgfotegdend ddchiftion of a
fromthe contactor 95. In addition, the VG 110 may be
pEterrederehasiment hesoansidersd apsxemplty®ale t he cl eani ng of

a contactor 95 and detect bent pins. [0030] According

to certain aspects of the invention, certain

advant ages are realized. One advantage is that the

present invention is conpatible with multiple
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devi ce handl er systens. In addition, the error
frequency for alignnment cal culations of the present

WO pvefssion i s | ess than that of mechani cal al i BOTERL006/036814
systens. Further, the present InventlOQMhﬁDE{NBlQM7&&@O397
costs less to produce t han ot her conventional systens.
[ 0031] Although the present invention has been
described in reference to a particul ar enbodi nent,
WHADIS CGLABYIEINHdi ment s and nDdifications wll be
apparent to those skllled in the art. is therefore

i ntended that .th fore jon of a preferred
enbodl rrentRkY 510 eléglnalee g)%%%p‘lsﬁ%y only. -7- WASH

1688696. 1Aid Mlgﬁlﬁehbcam&éﬂﬁ&ﬁﬁo&a%ﬁo%ﬁligﬁinﬁhﬁbéﬁ@n bBthe

1. A vision alignment system conprising: an alignnment
‘éﬁﬁﬁﬁhglﬁa%ﬂtts}’%%d above an alignment portion of the
vision ali , n

or oxi ity TRy BTkt i AOLRY G APnRARL A
target; thaeadibaattonddrgels positioned in a testing

portion of ,the vi |on aI| n St e r car.rec

B of f ot Bl RO LS A TS sRE Roiien oL s oipg Slfigent
ot For R clind B GHERE bét%eﬁ ﬂl@%‘éﬁpﬂaﬁbﬁ‘ﬂu%& an€ akdsan@tibdbe;
target and the testing device between the testing

qmlrtl on and the alignnent portion. 2. A vision

al i gnnent

calibrati O%X?sar ge‘lt‘&S tra%s@&‘??? ﬂtercea?Ib (Iglg}rlgfz% %ﬁ?ﬁ Ja]tegtj%g device
st actheieskiag abition aﬁd)theaaligeﬁieﬁrpc&ﬁpmr atus. 3. A vision

al i gnnent system as clained i n claim1, wherein the
camera has a.resolution of at |east. .on pi xe 4.
AT sBon s GTBAHETSYSE sicas ot PG YRR i
MBERIOD thildBt ik O JURA to represent a contactor location for a tester apparatus.

3. A vision alignment system as claimed in claim 1, wherein the camera

has a resolution of at least one mega pixel.

4, A vision alignment system as claimed in claim 1, wherein the lighting

system further comprises a programmable LED array.

5. A vision alignment system as claimed in claim 1, wherein the lighting !
system is configured to provide light at an angle in the range of 0° to 90° relative to

the surface of the testing device.

6. A vision alignment system as claimed in claim 1, wherein the
calibration target is formed on a glass plate using chromium circles positioned in a

5x5 array.

7. A vision alignment system as claimed in claim 1, wherein the

calibration target is a model device representative of the devices undergoing testing.

WASH_1688696.1



system further conprises a programmable LED array. 5.
A vision alignnent systemas clained in claiml,
wok@ress19e he |ighting systemis configured to PCDUSZIE6/036814

light at an angle in the range of 0 to 9Oyeketbya47989-0397
the surface of the testing device. 6. A vision

alignment systemas clainmed in claim1, wherein the
cal i br&t i orAtvisigpetlighmehisysieth axclaingidds slajph 41 ehersinlie handler

mhum.circles positioned in a 5x5 array. 7. A
\c/iipé i ipé%cﬁé’ﬁ{’dlgﬂ'/st emas clained in claim1, wherein
the calibration target is a nodel device

repr eskent at A wisicf aligh®efiedk@asasiieed oh bRlirh & StvlEtein tBree target
WASH, 1688696. 1Atty Dkt No,: 047589-0397 8. A vision

. Y, . : A
APTiEPRIES pesitinneddn healigamenhpetian arelusedredesing ardamera

; O si.on
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correcting the offset between the calibration target and the testing

device.

11.  Avision alignment system, comprising:
A means for pre-aligning a calibration target with a contactor of a
testing apparatus;
a means for recording three actuation points to define a target
coordinate system;
a means for determining the offset between the calibration target and

the testing device; and

a means for correcting the offset between the calibration target and the

testing device.

12. A device testing system, comprising: -
a vision alignment system as claimed in claim 1; and

a tester having a contactor for testing the operational characteristics of

the testing device.
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11. A vision alignnent system conprising: A nmeans for
pre-aligning a calibration target with a contactor of

W@ 200808810y apparat us; a neans for recordi ng t hP€EUS2006/036814
actuation points to define a target coorgkyBkENSY U49889-0397
a means for determning the offset between the
calibration target and the testing device; and a neans
for cob}ectd dgvichissivid systenhes wadmed ecladal 12)mdieredmthe handler is
tar. the testing device. 12. A device testing
saégslglggrﬁm?gl%??plﬁng#eﬁg: a vision alignnent system as
clainmed in claiml; and a tester having a contactor
for testing the operational characteristics of the
testing device. -9- WASH 1688696. 1Att yDkt No. :
047589- 0397 13. A device testing system as clained in
claim 12, wherein the handler is a pick and pl ace
handl er. -10- WASH 1 688696. 1
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