-1- PROBE TIP TO DEVI CE PAD ALI GNMENT | N OBSCURED VI EW
PROBI NG APPLI CATI ONS RELATED APPLI CATI ONS [ 0001] This
application clains priority benefit fromU.S.

Provi sional Patent Application, Serial Nunber

61/ 114, 430, filed Novenber 13, 2008. BACKGROUND 1.
Field [0002] This invention is in the field of

sem conduct or wafer probing and, nore specifically,
relates to alignnent of a pﬂbbe tip to a device under
test. 2. Related art [0003] Sem conductor wafers
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makes contact to conductive pads on top of the IC As
t echnol ogy advances, pAB%L?Eﬁf%ONﬁafers becones nore
important in order to ensure proper designs and
acceptabl e yield. However, as technol ogy advances,
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i ndi vi dual pads and the pitch between pads decrease.
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topnost |ayer of a chip. Prior art techniques for PTPA

(Probe To Pad Alignnment) require an unobstructed view
BAUKGREOUNPads fromthe backside of the wafer, and an
infrared canera to see themthrough the silicon
substrate. However, nodem fabrication techniques for
1. senrieldnduct ors place many | ayers of interconnecting
metal (as many as 10 or nore) between the topnost and
bottomost | ayers in a device. These netal |ayers
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for probe pins alignnment. In Figure

2. Related art

[0003] Semiconductor wafers generally undergo probing using a probe card which makes
contact to conductive pads on top of the IC. As technology advances, probing of wafers
becomes more important in order to ensure proper designs and acceptable yield. However, as
technology advances, the number of pads increases while the size of individual pads and the
pitch between pads decrease. This makes it much harder to ensure that all contacts of the probe

card make proper contact to the corresponding pads.

[0004] Device probe pads are the topmost layer of a chip. Prior art techniques for PTPA
(Probe To Pad Alignment) require an unobstructed view of such pads from the backside of the
wafer, and an infrared camera to see them through the silicon substrate. However, modern
fabrication techniques for semiconductors place many layers of interconnecting metal (as many
as 10 or more) between the topmost and bdttommost layers in a device. These metal layers block

all visibility of probe pads from below and thus render such existing techniques inadequate.



1, wafer 100 is held by a chuck 105, which is attached
to an x-y stage 110. A canera 115 is also attached to
the x-y stage 110. To performthe alignnent, the stage
is scanned so that the canera 115 can take pictures

of the probe tips 120 of probe card 125. The inmage is
used to forma mapping of the tips' locations. In
Figure 2, an infrared canera 215 is used to i mage both
the pads 202 on the wafer 200 and the probe tips 220

of probe card 225. As shown in Figure 2, in position
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sol ve the probl em of proper alignment of probe
SUMMARY

[0007] The following summary is included in order to provide a basic understanding of
some aspects and features of the invention. This summary is not an extensive overview of the
invention and as such it is not intended to particulérly identify key or critical elements of the
invention or to delineate the scope of the invention. Its sole purpose is to present some concepts
of the invention in a simplified form as a prelude to the more detailed description that is

presented below.

[0008] Embodiments of this invention solve the problem of proper alignment of probe
tips to contact pads when metal lines obstruct the view through the silicon. Aligning probe card



tips to contact pads when netal |ines obstruct the
view through the silicon. Aligning probe card -3- pins
to wafer device pads using upward-| ooki ng canera
cannot be perforned when the view of pins and pads is
obscured due to probe card technol ogy and nultiple
metal |ayer sem conductor fabrication technol ogy.
Accordi ngly, various enbodlnents are described which
use a conbination of views3of the probe pin array,
devi ce i mages, and/or device CAD map overlaid, so as
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The image is then rendered translucent and merged to the backside image so as to overlay the

two images. That is, the top side image is matched to edge features which are visible both from

the top side and back side of the die and a composite “virtual transparent™ die image is created.

[0011] The “transparent” feature refers to the fact that a normal image of the device
backside, as captured by an IR microscope, cannot see through the device to its top side because
intervening metal layers in the semiconductor device obscure the image. By merging the front

side and back side images into a single image, we create an image similar to what would be seen



the top side and back side of the die and a conposite
"virtual transparent” die image is created. [0011]
The "transparent” feature refers to the fact that a
normal image of the device backside, as captured by
an | R m croscope, cannot see through the device to its
top side because intervening netal layers in the
sem conductor device obscure the inmage. By nerging the
front side and back side ithages into a single inmge,
we create an image simlar to what woul d be seen -4-
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[0013] The acconpanyi ng draw ngs, which are
i ncorporated in and constitute a part of this
B%%@é¥$¥8§$jgﬂ(ﬁr HEHPRANINGRe enbodi ments of the
present invention and, together with the description,
serve to_explain and il lustrate pr|n0|$%es of the
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probi ng m croscope which can be wused for inplenenting

enmbodi nents of the invention. [0016] Figure 5is a
[09ter al Rgiheriat3itustietp ipcorn antgrrangements Dnprobemissiligfment.

probi ng mcroscope which may be used for inplenenting

enbodi nents of the invention. [0017] Figure 6 shows a
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[0016] Figure 5 is a general schematic depicting major components of a probing
microscope which may be used for implementing embodiments of the invention.

[0017] Figure 6 shows a modern device as viewed with an infrared microscope.

[0018] Figure 7 shows the infra-red image of device with corresponding CAD design
data taken from a CAD database (Figure 5) and overlaid and registered to the infra-red image

using physical device positions.



data taken froma CAD dat abase (Figure 5) and overlaid
and registered to the infra-red image using physica
devi ce positions. -5- [0019] Figure 8 shows desired
probe positions identified and highlighted for
conparison to the probe tip array. [0020] Figure 9
shows an image of the probe tip array as viewed with
an infrared mcroscope. [0021] Figure 10 shows the
probe tip array position coApared to the probe pad
| ocations on the device after alignnent is conpleted.
22] Fi ' , . af
0BT P e pRy |l R et BF QRRon
to deipeabe Hipagayobe card pins to contact pads of die on a
wafer. [0023] Figure 12 illustrates an enbodi nent that
can be used in such circunstances to reach_ alignnment
[002Q1hout Figvee hehews froimage of thegrebe tip amayras Viged Wigh andafrared
miefobddpe.t O Si mul taneously view wafer dies and probe
cards. [0024] Figure 13 is an exanple of a front image
rendered translucent and nerged to the backside image
08217t he wahes 1o shA2ARd prbbaip aBraslfositioh bsiigard @Sth@pridbd)sa@ ftations
for aligning the_pro%e card pins to the contact pads
Onﬂﬁéﬁwﬁ%gkﬁﬂbaﬂ§§ﬂ&ﬁ”@ﬁkgdis avai | abl e. [0026] Figure 15
illustrates yet another enbodi nent accordi ng to which,
when CAD. design data_ is avajlable, it is use S
(OGEAT1 c Risut OAEipes BRICIRA Y PPt eig % e efhe
inRAElS thiQilignidd prosyBaAtpins[(OEAta}t prdsf 2 oh @ walek.ust r at es an
exanpl e of an inmage showi ng sel ected contact pads
(visible fromthe topside i mage and confirned by the
[0623P dat &F)gus1Q ilBtritethnfembodiiméery thavdah be udd inBEdhAdicErh¥tances to

reaaanﬁ%ﬂnQ; Iwgtl}lout the need for a special camera and optical setup to simultaneously view

wafer dies and probe cards.

[0024] Figure 13 is an example of a front image rendered translucent and merged to the

backside image of the wafer.

[0025] Figure 14 illustrates a process for aligning the probe card pins to the contact pads

when no CAD design data is available.

[0026] Figure 15 illustrates yet another embodiment according to which, when CAD
design data is available, it is used as verification for the accuracy in selecting the contact pads for
‘alignment.

[0027] Figure 16 illustrates an example of an image showing selected contact pads

(visible from the topside image and confirmed by the CAD data) are marked for alignment.



[ 0028] Various enbodi nents of the invention provide
apparatus and nethod for nerging wafer die inages
frommultiple sources to create a pseudo-transparent
wafer die image to facilitate alignnment of wafer dies
to wafer probe cards. This inventive technique is
applicable to all wafer types (including wafers with

mul tiple netal |ayers which obscure through-wafer IR

m croscopy) and probe card t8pes (including vertical
"cobra" type probe cards and other probe card types
pirhf E?pDﬁﬁﬁang%jeMAng port). [0029] While the

Invent1on may e i npl enented using a verity of
arrangenents, it is especially benef|C|aI for use in
I ng . .
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i men e invention is depicted in Figure 4.

°q¢®m§9§*éﬂ?¢$¥M§WmaP@@ in Figure is particularly
suitable for timng, emssion, failure, and other
testing of dies on wafers, espeC|aIIy fromthe
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gvggrlses an probing card 425 used to deliver signals

sug Bt's) generated by the controller 481 to the

deV|ce under test (DUT - in this context, the sel ect ed
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coﬁﬁlisgy\én p-l:gﬂir?g oq{dql\ég 9§§ tPdeiib gﬁﬂgw&t&g\é@mﬁ&%y the controller 481

to the device under test (DUT - in this context, the selected die on the wafer) 410 in a manner

well known in the art. Specifically, the ATE 405 is used to generate signals that stimulate the
DUT 410 to perform various tasks, as designed by the chip designer to check and/or debug the
chip.

[0031] In the embodiment depicted in Figure 4, the ATE test head 424 is placed on top of
a vibration isolated test bench 415, while the chamber 400 that houses the entire optics, imaging
and sensing of the microscope system, is situated below. This provides a tremendous advantage

as it allows the system to be used with any type and size of ATE without interference with, or



as it allows the systemto be used wth any type and
size of ATE without interference with, or -7- making
nodi fication to any of the el ements inside chanber
400. Rather, the ATE is used to place the DUT from
above, so that it is visible to the optics via opening
485. A stage inside the chanber 400 enabl es pl aci ng
of the collecting optics at any locations within the
opening 485. [0032] Figure7 is a general schematic
depi cting najor conponents of a probing mcroscope
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that is emtted fron1act|ve devi ces on the DUT, and
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can be then anal yzed using t
liglg pgthe photodetector 536. The photodetector, e. g avalanche photodlode (APD) converts
the collected light into an electrical signal that is sent to the signal acquisition board. The signal

can be then analyzed using the computer 570.

[0034] On the other hand, when laser probing is performed, the ATE also sends sync
signal 544 to the mode-locked laser source 510, which emits a laser beam. The beam optics 525
is then used to point the beam to illuminates various positions on the DUT. The beam reflects
from the DUT, but the reflection is perturbed by the DUT’s response to the test vectors 542.
This perturbed reflection is detected by photodetector 536, which converts it into an analog



[0034] On the other -hand, when | aser probing is
perfornmed, the ATE al so sends sync signal 544 to the
node- | ocked | aser source 510, which emts a | aser
beam The beam optics 525 is then used to point the
beamto illum nates various positions on the DUT. The
beamreflects fromthe DUT, but the reflection is
perturbed by the DDT's response to the test vectors
542. This perturbed reflecti-on is detected by
photodetector 536, which converts it into an anal og
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anplyeed ATE, the response of the DUT can be anal yzed.
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mav AiehRolRt HghakQFRYHEfaRbEEs Ednhlifcalio theDUTBY ndPpd@gge the
the DUT or the pins. [0036] When using optica

DT ot inssuch as those illustrated in Figures 4 and 5,
one can use the laser of the prober to take an

001G Hiemiin St e Goiots TRABRAN Qudied . B8

usd/ 1hevaeal ofht ProBet td takd mrifehrddl iG1agESE ﬂﬁ@UN g6 Bylscamninggielaser using

t i pner et al ers .co Jet ohscure an v em10f
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de¥1ﬁ b[?xt é:{/olp [ g)?ls %;fdsrg? ! Obew 1clplsél £1e€ St tg)‘?he;q'o&%ads
m@pﬁmammdmmmﬁgaxdhndewmwseMAth correspondlng CAD

design data taken from a CAD database (Figure 5) and

overlaid and registered to the infrared inmage using
[0@7Ysi calFimdeni shewpibs backadesnirdred imagrafdevice withecorpsperiding CAD
desj Cﬁa&qcri hgﬁ a% ?dté%ﬁé (%gurg @far&i gperlaldad}ﬁg Fegfgfe%@o tﬂ@ﬁﬁ'ared

e conbi nation o vice 1 mage tak by t
imageweinglphysioN ideniceqmprtions. Hyiigure 7, the mrcles mdlcate the posxtlons of the top

layer probe pads. The combination of the device image taken by the upward-looking camera and

its overlaid CAD design form a “virtual device” which can be compared with the physical probe
tip array. This overcomes the problem of attempting to take an image of the pads through the

obscuring metal layers of the DUT.

[0038] Figure 8 shows probe positions identified and highlighted for comparison to the
probe tip array. That is, using the virtual device image of Figure 7, several probing points are
marked for the next step of registration. This can be done by simply having the operator “point

and click” to desired probing point using a mouse or other pointing device coupled to computer



its overlaid CAD design forma "virtual device" which
can be conpared with the physical probe tip array.
This overconmes the problemof attenpting to take an

i mage of the pads through the obscuring netal |ayers
of the DUT. [0038] Figure 8 shows probe positions
identified and highlighted for conparison to the

probe tip array. That is, using the virtual device

i mage of Figure 7, several -frobing points are marked
for the next step of registration This can be done by
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of the probing points need to be highlighted, but

rather only sufficient probing points to enable
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pr(%l{%?&@lo%aﬁlgﬁsaoﬁl't%wgggﬂek alidfent i BRPleedr d angl e mat ches

er angle wafer 1s then noved in X and Y
until its position matches the probe array position.
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t he backsi de of t he vvafer since that is the surface

[O(gjl? ; gr ﬁggt %1’95] d s%ﬂ%ata gf B’éﬂp | JAgedSRY zp@AD database

the infrared
(sck Fggers) arsl thﬁsdath i$ dlgned and registered to the laser image of the die. That is, various

visible elements in the laser image are registered to their CAD design data. An example is
shown in Figure 7, wherein device elements are shown as rectangles. The CAD data also
includes the contact pads, and these are shown in Figure 7 as circles. Since the CAD data is
registered to actual device elements on the die, the location of the contact pads indicated by the
CAD data should be registered to the actual location of the contact pads, although the contact

pads are obstructed and therefore not visible in the infrared image.



scan the selected die on the wafer to obtain an inmage
fromthe | ower surface of the wafer. [0041] At step
1110 the CAD design data of the wafer is |oaded froma
CAD dat abase (see Figure 5) and the data is aligned
and registered to the laser imge of the die. That is,
various vVvisible elenents in the |aser inmage are

regi stered to their CAD design data. An exanple is
shown in Figure 7, wherein-dévice el enments are shown
as rectangles. The CAD data also includes the contact

an ho ; lL.es ’
@Qgﬁ et hgl %&S? E?él lectea con act Pa%ts a eg.rkt%% %5 gﬂ?tcﬁ’lhé {é) eﬂ\% pé()ebe card’s
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actua ion o
Pmcmtoaonhlchygawt@rﬂ@e gn@tcrrmltsedﬂlaﬁtdﬁeﬂmeﬁeﬁreﬁe not visible

in the infrared i mage. -10- [0042] In step 1115,
sel ected contact pads are marked for matching to the
[09¢dbe calngtep 1130 theswafatieremarsl apdis phyéeds e eet padkibg/pisy 43Hisych
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probe card. At t poi nt, i mage t he wafer

sef, Elgvré ﬁnéfé%FYfafecﬁ#ﬂ%}eth% HP@@W”‘P%‘E\P‘P ﬁao 'dﬁ? W’F’f?@‘ thfaW?fﬁ@’Qaded
anfi@sfm&v@@ ;nQ@ﬁif a&ddedd aBlSthe &hirl’}]ﬁﬁ&g aflsledq 130"@e pipY@E dotbﬂ@ﬂéﬂ g
is used to inma e car
PYgES Pﬁ‘?"&‘i?é to S&quﬁq é"hfrﬁ%rﬁheﬂ@%ﬂ Pasr s 9}@@1 i q'ﬁﬁ?sﬁia -‘WS @e of
indpb@ios oAl 3(@6lsts antig@henst ep 1130 the inmage is
exam ned to see whether the pins of the probe card are

rotationally aligned with the markings - see Figure 9.
[0044]t hey Thee asd decgusietls whdn@vamr Cadsiesipy infbeedntisoungtaiipble. Figure

T
themced foot sprbialpamera atdweptics) sagets sinpiigcestisvicowskatieskidSobe
cay&h e’{l%' sgsténli]ﬁlo&B rptﬁe ?‘nén?cigfg%@etr ﬁqs hfjj.rlto{h esh&%?ﬁ{' Eg%lre4 so

nse(:lonlns esu S|na
su{ua@ dldthenTypay ledlaartei withcsirgilay m@emm‘e,rcxmf that t@xRrede theg&xx series

rathé}fﬂ% Ry ;eﬂ&, iIl’?‘thlaJ Qﬁﬂ&ﬁ&l&phﬁ" iglEé gug ﬁigh resolution camera is used to take
a picture of the top side of the wafer, i.e., the contact pads side. Although not strictly required, a
telecentric imaging camera is particularly beneficial for this embodiment, so as to assure a
properly scaled view of the entire die, which does not have any distortion of magnification of the

image radially from the center of the image. Also, the zoom and focus can be adjusted so that a

whole die field of view can be achieved.

[0045] Then, the upward-looking infrared camera of the probing microscope is used to
take an image of the underside of the die, similar to the image taken in the previous embodiment.

The top-side digital image is then manipulated digitally to scale, rotate, clip, and otherwise



12 illustrates an enbodi nent that can be used in such
ci rcunstances to reach alignnent without the need for
a special canera and optical setup to sinultaneously
vi ew waf er dies and probe cards. The system shown in
the enbodi ment of Figure 12 is simlar to that shown
in Figure 4, so simlar elenents are indicated with
simlar reference, except that they are in the 12xx
series rather than 4xx serilés. In the enbodi ment of

Fi gure 12, a high resolution canmera is used to take a
AL e e R e T
cametae d@m trageisitiren gindgredtaamsingent axd perged ouharakksideamagki 45 gown in

ﬁ%u(r)e 3 g1 %op unaggql_’, shE)Ws ?19 Pgé é‘t’ ) a?iggo%eﬁ)t r felufdl %dSy The bacl§/s1de

oes not have
indgst3dp tshqwa sghie ﬁwgtns tmt(aamOtmmbIe it thetopsidreipages butiaksp sope features
13f 15 EMLC cf%ﬁoﬂ{l & dth@ifeat%l g %éog%?c V?’sgjle 1&1?& %}%ﬁg}rﬁ"c{%g egv&géaltﬁese
fetmreadmtweid imdg® @45qledﬁh©mamp¢i@tedﬁp\ﬁarha sipgpakiangylar position efjthe
baglgsm% f T{%&g}a’sﬁ)&éqmé r?ﬂ P}Izegqg@“eﬂxrﬁle&"’stg %e%?cksﬁ@ﬂﬁﬁg@tﬁmg the
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rot at e, ervvlse match it to backsi d
sidestg bl ide s oo cOmpISF SAREY IR Y FdeE el

upward | ooking IR canera. The image is then rendered

transl ucent and mertged to the backside i mage. As shown
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fas:m[rg?gg hﬁi?eﬁgg{éﬂlf%edl ggﬁ?ings %@a?lmaeflteu&\rll des1gn (l'faba dI‘?lerefore

notdeyied CD anfidtmbtamkisiegigred mage this tedinigse. t 0 pr ovi de a
conposite imge 1360. That is, the top side inage is

mat ched to edge features which are visible both from
[0047¢ t op Figgredd imuatwoésiis(f_ef abignipgie piobe carrdping to hegorict pads
i ENT A FOBRES . i) AR pestapleld 4Bl
step i th@adfmdtc lnfa sttegted die o the kst és, imaged psipg the stems lagsr quR
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camera. Note that the order of steps 1405 and 1410 can be reversed. At step 1415 the topside
digital image is digitally manipulated to correspond to the size and be aligned with the backside
laser image, and is flipped and merged with the backside laser image to generate a virtual
transparent image of the die. At step 1420 selected contact pads (visible from the topside image)
are marked for alignment. At step 1425 the wafer is parked, e.g., on parking pins 1226, and at
step 1430 the laser imaging system images the tips of the probe card. At step 1435 it is checked

whether the pins are aligned with the marks of the selected contact pads. If so, the wafer is



intervening netal |ayers in the sem conductor device
obscure the image. By nerging the front side and back
side images into a single inmge, an image is created
that is simlar to what would be seen if the device
were transparent. Because this inmage is based on
actual imges of the die to be aligned, it can now be
used in the wafer prober Probe-to-Pad alignnment
process in the sanme fashioi2-as has been described in
t he previous enbodi nment using CAD design data.
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card/B hotfprepetly aignéd)at steh @5 50abaproigycatdris ®eked@bd aligninbe ischevketiintil
thegargllsa{lore alignnment. In step 1500 the wafer is | oaded
ne's ‘ep 1505 the backside of a selected die is
|maged using the system s |aser and imaging optics. At

[002§]e p 1 511' 910‘1 %e En?&?sko%g th%Iapr&%g e gﬁtqgecﬁ}x glhes ﬁescrgl{é? 48 ldi%l n@g

resol uti on St ep
mhqtm rqizndl to mwa:nlab@paratus and may be implemented by any sultable

combination of components. Further, various types of general purpose devices may be used in
accordance with the teachings described herein. It may also prove advantageous to construct
specialized apparatus to perform the method steps described herein. The present invention has
been described in relation to particular examples, which are intended in all respects to be
illustrative rather than restrictive. Those skilled in the art will appreciate that many different
combinations of functional elements will be suitable for practicing the present invention.
Moreover, other implementations of the invention will be apparent to those skilled in the art from

consideration of the specification and practice of the invention disclosed herein. Various aspects



reversed. At step 1515 the topside digital inage is
digitally mani pul ated to correspond to the size and
be aligned with the backside | aser imge, and is
flipped and nerged with the backside |aser inmage to
generate a virtual transparent imge of the die. At
step 1520 the CAD design data is overlaid over the
virtual transparent inage to confirmthe alignnment of
the top image to the backsilde inmage. If there are

di screpancies, the topside digital inage is

ni pul at ed onform, to the D desi gn dat a. .
A0 sBHAGR f e irelBen R b rrEto i i cpRinaon
theogisvackerts. nia gyeénterrdeld thetainf spedifivetidnyant bempRbbd@hs Jeral 8 exemplary

rked for alignment.. A sanppl.e.of such. an i e is.

ol @ ecB RIBRLbr oo BRI sl BT TRY g iy
and at step 1535 the laser imaging systemimges the
tips of the probe card. At step 1540 it is checked
whet her the pins are aligned with the marks of the
sel ected contact pads. If so, the wafer is rel oaded at
step 1545. On the other hand, if the card is not
properly aligned, at step 1550 the probe card is
rotated and alignnment is checked until the card is

al igned. [0049] It should be understood that processes
and techni ques described herein are not inherently
related to any particul ar apparatus and may be

i npl enented by any suitable conbination of
conponents. Further, various types of general purpose
devices may be used in accordance with the teachings
descri bed herein. It may al so prove advantageous to
construct specialized apparatus to performthe nethod
steps descri bed herein. The present invention has
been described in relation to particular exanpl es,
which are intended in all respects to be illustrative
rather than restrictive. Those skilled in the art wll
appreciate that many different conbinations of
functional elements will be suitable for practicing
the present invention. Moreover, other

i npl enentations of the invention will be apparent to
those skilled in the art from consideration of the
speci fication and practice of the invention disclosed
herei n. Various aspects -13- and/or conponents of the
descri bed enbodi nents may be used singly or in any
conbination in the relevant arts. It is intended that
the specification and exanpl es be considered as

exenpl ary



only, with a true scope and spirit of the invention

being indicated by the followi ng clains. -14- CLAIM

1. A nethod of perform ng alignnent of an array of

probe tips of a probe card to correspondi ng contact

pads for wafer probing applications, conprising the
steps of. obtaining a backside i mage of the wafer;
overl ayi ng a mappi ng of the contact pads over the
backsi de i mage; selecting-ébntact pads as | anding

poi nts; obtaining an i mage of the probe tips array;
Cﬁgﬁﬁfring the landi ng points to correspondi ng

positions of probe tips; and, if the positions of

probe tips are not aligned with the |anding point,

r ot af | t ; | i | drbSr
Lpro%gh?g%gkﬁgﬁﬁﬂggFg%%%ﬁﬁkg%?%?g?mé@§¥ﬁg§ﬂ%?hodd%%
cagtesponding copags padsroronadsr PepPing gPriicHiept PHRPrishe thestepiit act

Pad3LaMRE a biRsidDRRESIIR dABJge conprises obtaining CAD

design data of the wafer and overlaang t he CAD

desoywlaring amarpine of His cpHeckRadgave E§ekside IMpgE et hod of
¢l alsfRcling WRREGLM LYMlihdydiRg @ Mapping of the contact

pads over the backside image conprises obtaining a

di giobtaining AnieeHe! thopseedies #13 he waf er and overl ayi ng

t he corfipabihd At lahdIRGFOIRY BlcofrdBorlamg F@siitdﬁs bipa@R tipd and[he

nmet hod of_ .cl aim 3, .wherein over, ing.a nnﬁ ingvgf t%e

contidbapogtiens oprrape tinjare %%ﬁ%ﬁdd*@th%a%mfgml Eyaithg the probe
caFB BlignSRSposilbion probe Ak Hembdng shatta of the wafer and

overl aying the CAD design data over the backside

imge. 5. The nethod of claim 3, wherein overlaying a
2. mapEhérgetidd df biaint DRihaein garthyingd @tappifiof tixaokiadt gadsionadie

further conprises.di [ ni pul atd ng .t h L gkl al
bapli e SRS PRt A St TR P, Rt b et Eho
debipmdpea over thlbeeksivietilnagd. of cl ai m 5, wherein overlaying a
mappi ng of the contact pads over the

3. The method of claim 1, wherein overlaying a mapping of the contact pads over the
backside image comprises obtaining a digital image of topside of the wafer and overlaying the

digital image over the backside image.

4. The method of claim 3, wherein overlaying a mapping of the contact pads over the
backside image further comprises obtaining CAD design data of the wafer and overlaying the
CAD design data over the backside image.”

5. The method of claim 3, wherein overlaying a mapping of the contact pads over the
backside image further comprises digitally manipulating the digital image to match features

visible in the backside image.

6. The method of claim 5, wherein overlaying a mapping of the contact pads over the
backside image further comprises digitally manipulating the digital image to match features in

the CAD design data.



backsi de i mage further conprises digitally
mani pul ating the digital image to match features in
the CAD design data. -15- 7. The nethod of claimb5,
wherein digitally mani pul ati ng conprises at |east one
of scaling, rotating, and cropping. 8 A wafer
probi ng system conprising: a bench having an opening
configured for placing the wafer thereupon; a |aser
source; optical system conflgured for inspecting the
back side of the wafer using an infrared inmager. a
processor configured for enabling alignnent of an
array of probe tips of a probe card to corresponding.
7. conThametipld$ claiin §, vbergiafdegitallymapénulabpgeamprisds at 1gaseqys of scaling,

LiaStRgine | 0adi ng the wafer onto the bench;
'°%%§$at.ﬁ§&?%e optical systemto obtain a backside

i mge of the die on the wafer; overlaying a mapping

8. Of hR&:r& ARbAE bysRAISnRfishipe di e over the backside
I mage, marking selected contact pads_ as | anding
poi mbesich kpxing amepeping coptipwied Ralcing @W@ﬁ%@hﬁs@ﬁwn g
opej atdr Bfrdehe optical systemto obtain an image of the
probe tips array; conparing the | anding points t
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marking selected contact pads as landing points;

parking the wafer away from the opening;

operating the optical system to obtain an image of the probe tips array;

comparing the landing points to corresponding positions of probe tips; and,

if the positions of probe tips are not aligned with the landing point, rotating the probe

card to align the positions of probe tips to the landing points.

9. The wafer probing system of claim 8, wherein the processor is further configured to
receive a CAD design data of the wafer and enable overlaying the CAD design data over the

backside image.

10.  The wafer probing system of claim 8, further comprising a digital camera positioned to
obtain a digital image of topside of the wafer, and wherein the processor is further configured to

enable overlaying the digital image over the backside image.



obtain a digital inage of topside of the wafer, and
wherein the processor is further configured to enable
overlaying the digital imge over the backsi de i mage.
-16- 11. The wafer probing systemof claim 10, wherein
the processor is further configured to receive a CAD
desi gn data of the wafer and enabl e overl ayi ng the CAD
desi gn data over the backside imge. 12. The wafer
probi ng system of clai m 10; l&herein the processor is
farther configured to enable digitally manipulating
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operating the infrared imaging system to obtain a backside image of the die on the wafer;
overlaying a mapping of the contact pads of the die over the backside image;

marking selected contact pads as landing points;

parking the wafer away from the opening;

operating the imaging system to obtain an image of the probe tips array;

comparing the landing points to corresponding positions of probe tips; and,

if the positions of probe tips are not aligned with the landing point, rotating the probe

card to align the positions of probe tips to the landing points.

16.  The method of claim 15, wherein overlaying a mapping of the contact pads over the
backside image comprises obtaining CAD design data of the wafer and overlaying the CAD

design data over the backside image.



16. The nmethod of claim 15, wherein overlaying a
mappi ng of the contact pads over the backside inage
conpri ses obtaining CAD design data of the wafer and
overl aying the CAD design data over the backside

i mage. -17- 17. The nethod of claim 15, wherein

overl ayi ng a mappi ng of the contact pads over the
backsi de i mage conprises obtaining a digital image of
topsi de of the wafer and oviérl aying the digital inmage
over the backside imge. 18. The nmethod of claim17,

wher.ei n overl.aying meppi.ng of the
B s Y
badkeidé grrgelatmprieds oblamingafdaitalamegemd epbide/dfitiye waer and3ngrlaying the
. desi gn data .over the backside inmage. 19. The nethod of
dlggt%lé'in%%efy?r tvﬁwbea?keslldﬁ oS | aying a mappi ng of the contact
pads over the backside inmge further conprises
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conprises digita manhi pul ating the digital inmage to
match features in the CAD design data.

19.  The method of claim 17, wherein overlaying a mapping of the contact pads over the
backside image further comprises digitally manipulating the digital image to match features

visible in the backside image.

20.  The method of claim 19, wherein overlaying a mapping of the contact pads over the

backside image further comprises digitally manipulating the digital image to match features in

the CAD design data.



