10

15

20

25

Warfer handler comprising a vision system

Field of the invention

The present invention relates to the visua
i nspection of wafers in the sem conductor industry.

Description of related art

Integrated circuits are generally fabricated in a
process conprising various inmagi ng, deposition and etching
st eps, suppl enmented by doping and cl eani ng operations. A
plurality of devices (the dies, or chips) is often produced
on a single slice of siliciumcalled the wafer. Each chip
on the wafer is tested using automated test equipnent in a
process known as the wafer test. As a result of this test,
each device in the wafer is classified by quality. In
sinple tests, the devices are sinply classified as “good”
or “bad”. Sometines, a finer classification is used, and
devices are classified as “first quality”, “second quality”
and so on.

Before or after this test, the wafer is sawn al ong
streets in order to singulate the different devices. This
process is sonetinmes called wafer dicing, and produces a
di ced wafer. Dicing can damage the devi ces and drop
particles on their surfaces. Sonetines, bad devices are
renoved fromthe diced wafer, producing a partial wafer.

Figure 1 illustrates a typical diced wafer 1 after
this separation process. A wafer can have hundreds,
t housands or nore than 100’ 000 devi ces 10, depending on the
size of the wafer and on the dinension of each device.
Since the different devices have been separated from each
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other, they are often adhesively held on a plastic film?2
(sonetines called the tacky filnm). In the exanple of Figure
1, sone devices are missing on the tacky film for exanple
because they have been voluntarily renoved after the wafer
test, or as a result of different problens which can occur
for exanple during the separation of the chip or during the
transport of the tacky film One speaks about “partia

waf er” for designating a diced wafer in which sone devices
or devices are m ssing.

O her device production process result in simlar
sets of singul ated devi ces adhesively nounted on tacky
films. In this application, we call those sets of
i ndi vidual devices on a film*“wafers” - even when they
don’t result fromsingulation of dies in a siliciumwafer.

The devices 10 on the wafer are then individually
pi cked at a picking station and packaged in a ceram c or
plastic housing to build the final integrated circuit.

It is often necessary to test individually each
device of the wafer. This device test is perforned after
and in addition to the wafer test. A purpose of the device
test is to renove the bad devices, i.e. chips having
mechani cal problens (such as cracks for exanple) or
el ectrical problens. After this new test, the good devices
are for exanple replaced on the tacky film or |oaded into
a device contai nnent system for exanple in a transport
tubes or into a tape.

Figure 2 schematically illustrates a typical test
arrangenent for testing devices in wafers. A plurality of
wafers 1 nmounted on tacky filnms forma stack 3 on the right
part of the Figure. The wafers are successively | oaded from
the stack by a wafer feeder 40 that noves themto a test
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machine 6 on the left part of the figure. In this exanple,
the test machine conprises a turret 65 with a plurality of
vacuum nozzles 66 rotating around the turret 65. The

devi ces 10 of the wafer are successively picked by one of
the nozzles 66 at a |oading station of the test nachi ne,
and circulated by the turret through a plurality of test
stations 61 for performng a variety of electrical,
nmechani cal and/or optical tests on the devices. The devices
whi ch don’t pass the tests are renoved or marked in order
to distinguish themfromthe good devices. The good devices
are replaced after the test on the tacky film or |oaded at
an output station in a device contai nment system The
operation of the test machine 6 is controlled by a
processi ng system for exanple a conputer workstation 5.

As nentioned, the wafer 1 to be tested can be
i nconpl ete and conprises voids, i.e., possible positions
whi ch are not occupied by any device. An exanple of partia
wafer with a plurality of voids 13 is illustrated on Figure
3.

If a wafer test has been nmade previously, sone of
the devices 11 present in the wafer may al ready have been
identified as bad (or inked). Additionally, wafer often
conprises particular devices 12, called fiducial devices,
with special marks for alignnent of the wafer — those
particul ar devices are usually not used, and do not need to
be picked. The wafer, or the film2 on which the wafer is
nounted, is sonetines provided with sonme marks (not shown),
for exanple a barcode or a 2D datamatrix, for identifying
the particular wafer. The references 10 on Figure 3
correspond to “pickable” devices, i.e., devices which are a
priori good and need to be tested. Known-bad devices don’'t
need to be picked and tested.
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As can be seen on the Figure, not all the positions
of the wafer are filled with pickable devices 10. Since the
test machine 6 does not know the position of the pickable
devices 10, it often tries to pick known-bad devices 11,
fiducial devices 12 or devices formvoid positions 13. The
pi cking and test fromthose position reduces the
t hroughput, i.e., the nunber of significative tests which
the test machine 6 can perform each hour or each day.

In order to solve partially this problem the use
of a wafer map that indicates the nunber of devices in the
waf er and the positions of the pickabl e devices has already
been suggested. Such a wafer map can be generated during
the wafer test, for exanple before the wafer is diced. It
often consists in a sinple ASCII file in which the status
of each device, as previously determ ned for exanple during
wafer test, is specified by a letter.

An exanpl e of wafer map 20 corresponding to the
partial wafer of Figure 3 is shown on Figure 4. In this
exanpl e, the wafer map conprises a matrix with the sane
nunber of lines and columms than the wafer to which it
corresponds. Each known-bad device, including in this
exanpl e fiducial devices, is indicated with an X; each void
(position w thout any device) is narked with a zero (“0").
The “1” indicate the positions of the pickable devices,
i.e., a priori good devices which are worth picking and
testi ng.

This wafer map is often stored in a file 21 which
can be | oaded by a suitable software programin the
wor kstation 5. The workstation uses this information to
control the displacenents of the wafer under the test
machine 6, in order to pick and test devices only fromthe
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pi ckabl e positions marked with a “1” in this exanple of
waf er nmap.

In practice, the use of wafer naps often creates a
nunber of drawbacks. First, wafer maps are often generated
during wafer test at a different |ocation, for exanple in a
different factory or different room than the | ocation
where the individual device test is made. The wafer nap
thus needs to be transferred fromthis renote | ocation and
| oaded in the workstation 5. Situations occur that a wafer
map is lost, or not received in tinme for the device test of
the corresponding wafer. In this case, the test machine 6
needs to proceed without this data and try all the possible
| ocations for devices on the wafer, resulting in a sl ow
test process.

It al so happens that wafer maps and wafers are
m xed-up, and that a wafer map that does not correspond to
the currently tested wafer is |oaded in the workstation 5.
In this case, the test machine 6 may try to pick devices
fromvoid positions, or test bad devices which are al ready
known as being bad or mi ssing, or ignore potential good
devi ces.

Mor eover, common wafer maps 20 only indicate which
cells in a matrix corresponding to the wafer are occupi ed
by good and bad devices; they don’t give the orientation
and position of the pickable devices. In operation, it
of ten happens that devices are slightly m splaced on the
tacky film2, for exanple shifted and/or rotated with
respect to the expected location. In this case, the vacuum
nozzle 66 at the | oading station of the test machi ne nay
have difficulties in reliably picking a m splaced or
di sorientated device. An additional canmera is sonetines
provi ded near this picking nozzle in order to correct the
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orientation and position, and to center the device under
the nozzle. The field of view of this canera is necessarily
smal | and does not enconpass a strongly di splaced device
very far away fromthe expected position; thus, only mnor
corrections can be perforned at this stage.

Caneras are also often used for aligning and
centering the wafer based on the position of the fiducia
devi ces and ot her nmarks; those cameras only deliver the
overal |l position and orientation of the wafer, but not the
i ndi vi dual position and orientation of each device.

The problemis even worse when the devices or
devi ces have snal |l dinensions, for exanple a surface of the
upper face smaller than 1x1mm In this case, the risk of
pi cking error is extrenely high. Indeed, the picking nozzle
must travel a large distance relative to the wafer in order
to pick the first device or device on the wafer. The
accurmul ated error during this initial displacenment can be
very high, and it happens that the picking nozzle starts
with a neighbor of the first pickable device, instead of
pi cking the intended first device. Since the first device
is not the good one and the wafer is shifted by one device
after each pick, the sequence of picking can be entirely
shifted.

It is therefore an aimof the present invention to
provi de an arrangenent and a nethod for solving those
probl enms of the prior art.

JP 2000 012571 di scloses a positioning nethod in
which a plurality of sem conductor chips in a retaining
sheet are recognized by a first canera of a | ow magnifying
power, and one semni conductor chip in which it is judged
that there are no inferior marks by the above recognition
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i's recogni zed by a second canmera of a high magnifying
power, and an XY table is operated, based on this
recognition so that the one sem conductor chip is
positioned for pick-up by a pick-up neans.

Brief sunmmary of the invention

According to the invention, these ains are achieved
by nmeans of a wafer handl er conprising a wafer | oading
station for |oading a diced wafer nounted on tacky filns, a
tensioner for tensioning the tacky film a picking nodul e
for successively picking a plurality of devices fromsaid
wafer, and a vision systemw th one or several canera for
capturing images of the wafer or of portions of said wafer
with a plurality of devices.

This provides the advantage of verifying the wafer,
and preparing a |ocation nmap of this wafer, just before
devi ces are picked fromthe diced wafer, thus avoiding the
ri sks of m x-up when using a wafer nap that was previously
established at a different |ocation. Since the same machi ne
is used for generating the wafer position nmap and for
pi cking the devices fromthis wafer, the risk of using the
wrong wafer map for controlling the picking machine is
entirely avoi ded.

In one enbodi nent, the vision systemis arranged
for determning fromthe first inmage the individua
position and orientation of a plurality of devices, or even
of all devices present on the tacky film Thus a single
image is used for determ ning the position of and
orientation of each device, thus avoiding the drawbacks and
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time that woul d be needed for capturing an individual inmge
of each device to pick

The i mage captured by the vision systemcan be used
anong ot her for controlling the picking nodule. In one
enbodi nent, the wafer is noved by a wafer displacenent unit
in order to center successively each device to pick under
t he picking nodul e, for exanple under a vacuum nozzle. The
successi ve displacenents of the wafer are preferably
controlled by the vision system and depend on the first
i mage, in order to nove the wafer along the shortest path
through the Iist of pickable positions.

In one enbodi nent, a second high resolution imge
of the device to pick is captured when this device has been
noved under the picking nodule. This second i mage i s used
for fine adjustnent and centering of the wafer under the
pi cki ng nodul e; preferably, the field of view of this
second image is much smaller than the one of the first
i mage, and shows only the device to pick, or this device
and its direct neighbour. Since the rough positions of
pi ckabl e devices can be retrieved fromthe first, large
view inmage, there is no tine lost in capturing imges from
non pi ckabl e positions, and the wafer can be noved very
qui ckly and directly to the rough positions of the pickable
devi ces, where a second high resolution imge with a narrow
field of viewis taken for fine correction of the alignnent
and orientation.

In one enbodi nent, the tacky filmon which the
di ced wafer is placed conprises a code, such as a bar code
or a datamatri x. The first imge taken by the vision system
enconpasses this code, which is decoded. The vision thus
generates data that depends on the position and/or
orientation of the wafer, on the individual position and/or
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orientation of each device in the wafer, and acconpanyi ng
net adat a dependi ng on said code. In one enbodi nent, the
code contains an identification of the wafer-

Bri ef Description of the Draw ngs

The invention will be better understood with the
aid of the description of an enbodi nent given by way of
exanple and illustrated by the figures, in which:

Fig. 1 is aviewof a wafer on a tacky film

Fig. 2 shows a schematic view of a conventiona
waf er handl er, in which the picking nodule is controlled by
a previously determ ned wafer map.

Figure 3 is a view of a wafer on a tacky film
showi ng the pickabl e positions, sone inked positions
correspondi ng to bad devi ces, sone positions correspondi ng
to m ssing devices, and sone fiducial devices.

Figure 4 is an exanple of wafer map according to
the prior art.

Figure 5 is a schematic view of a wafer handl er
according to the invention, in which the picking nodule is
controlled by a previously determ ned wafer map.

Figure 6 illustrates an exanple of data generated
by the vision systemof the invention.

Figure 7 is a view of a wafer on a tacky film
showi ng the overall inclination angle of the wafer.
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Figure 8 is an enlarged view over a few m saligned
devices in a wafer.

Figure 9 is an enlarged view over a few m soriented
devices in a wafer.

Figure 10 is a view of a wafer on a tacky film
showi ng the position of the first pickabl e device.

Figure 11 is a view of a wafer with two on a tacky
film wherein the wafer conprises two types of devices with
two different, previously identified qualities.

Figure 12 is a view of a wafer on a tacky film
showi ng the “skeleton” that remains after the picking
oper at i on.

Det ai | ed Description of possible enbodi nents of the
| nventi on

In this description and in the claim the term

“waf er” designates any conplete or partial wafer, usually
of siliciumor in any other sem conductor elenent. The
waf er can be in one piece, or diced (sawn/singul ated) when
the different devices are separated fromeach other. The
expression “wafer” is also used in this application for
desi gnating other sets of pickable devices which can be
pi cked one after the other for test and further handling.
This includes without any limtations:

-waf er ceram c franes;

-repopul ated (or reconstructed) wafers in which
devi ces fromone or several wafers are placed on a tacky
filmwith a different arrangenent than the initial ones;
and

-ot her devices such as QFN devices manufactured froma
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| ead frame strip and using a nolding process, placed on a
tacky film and singul at ed.

Al'l those different and other simlar arrangenents
of singulated devices on a tacky filmare called “wafer” in
t he application.

Figure 5 schematically illustrates a wafer handler
according to the invention. The illustrated arrangenent
conprises a wafer | oader 3 where a plurality of wafers 1
with devices to be tested forma stack 13 on the right part
of the Figure. The wafers 1 in this stack are successively
seized and transferred with a wafer feeder 40 to the test
machine 6 on the left part of the Figure. The reference 30
desi gnates a tensioner, i.e., an equi pnent for tensioning
the tacky filmon which the wafer is adhesively nounted, in
order to hold it rigid and flat. The tensioner may conprise
an adjustable franme that holds the film

The test machine 6 conprises in this exanple a
rotating turret 65 with a plurality of picking nodul es 66,
for exanple vacuum nozzles 66 for hol ding the devices under
the turret using a depression. The devices held by the
vacuum nozzl es are noved fromone test station 61 to the
next when the turret is indexed inits rotation. The tests
may conprise for exanple electrical, mechanical and/or
optical tests. The devices nay conprise for exanple dies or
packaged devices such as, without limtation, LEDs or CFN
conponent s.

A first canera 50 captures an i mage of the diced
wafer 1 on the tacky filmduring its transfer on the wafer
feeder 40 fromthe wafer | oading station 3 to the turret 6.
The canera 50 is preferably an industrial video canera with
arelatively low resolution and wi de angle lens, able to
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capture an i mage of the whole wafer. Several caneras, for
exanpl e four cameras, nmay be nopunted next to each other in
order to capture an imge of very |large wafer, such as 12"
waf ers. I n another enbodi ment, the sanme canera is noved
relatively to a large wafer in order to capture a single
high resolution first imge of the wafer in a plurality of
successive steps. Preferably, nultiple i mages of the sane
waf er or wafer portion are successively captured under
different lighting conditions, and nmerged to produce a nore
i nformative high resolution inmge.

The canera 50 is connected to an inage and data
di gital processing systemb5, both elenents 5 and 50 form ng
i n conbination the vision system This vision system
generates fromthe first image a wafer |ocation map, i.e.,
a file or data that indicates at |east the rough position
and/ or orientation of each device of the wafer. In this
context, a position determnation is said to be rough if
the error is between 0.25 and 2 tinmes the size of an
i ndi vi dual devi ce.

The vision systemb5, 50 preferably al so detern nes
and adds additional netadata to the wafer |ocation nap,
including for exanple the time, the identification of the
machi ne, and/or data decoded froma code such as a bar code
or datamatrix on the tacky filmwhich can identify a
particul ar wafer, particularly if it belongs to a
particul ar manufacturing batch, |ot or order.

In addition to the code 16, the tensioner or the
tacky filmhold by the tensioner can conprise one or
several markers which can be recogni zed by the vision
system and used for positioning the tensioner when it noves
fromthe wafer the |oader to the turret, and under the
turret.
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The wafer |ocation map generated by the vision
system b5, 50 is used by the test machine 6 for positioning
and orienting the wafer under a picking nodule 66 at a
| oadi ng station 72 where devices are successively picked
fromthe wafer. In a preferred enbodi nent, an additiona
hi gher resolution canera 63 is provided for capturing a
narrow second i mage of the devices under the picking nodul e
66 and for performng fine positional adjustnment and
centering of each successive device to pick.

Thus, in one enbodi nent, the first inage captured
by canera 50 is used for rough displacenent of the wafer,
in order to successively place the pickable positions under
the input nozzle 66. Fine centering and adjusting is based
on i mage captured with the second canera 63. One advant age
of the first camera 50 is thus to avoid noving the wafer at
positions under the picking nozzle 66 where no devices, or
no good devi ces, are present.

The devi ces of the wafer are successively picked by
one of the nozzles 66 at the |oading station 72 of the test
machine 6, and circulated by the turret 65 in order to pass
through a plurality of test stations 61 for performng a
variety of electrical, mechanical and/or optical tests. The
devi ces which don’'t pass the tests are renoved or marked in
order to distinguish themfromthe good devices. The
operation of the test machine 6 is controlled by the wafer
| ocati on nmap produced by the vision systemb5, 50.

An exanpl e of wafer location map is illustrated on
Figure 6. The map is stored in a conputer file which
preferably conprises a wafer identification (wafer-id)
retrieved for exanple froma code or datamatrix, a wafer
orientation and position indication 8, X, Y indicating the
gl obal position and orientation of the wafer 1 on the tacky
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foil 2, and a matri x of device orientation and position
indication 9, Xj, Yi; for indicating the orientation and
position or each individual device of the wafer.
Optionally, a quality indication §; indicates a quality
associated with each device, for exanple if the device is
good, inked (bad), fiducial or of a particular quality.

The wafer |ocation map of Figure 6 is a sinple
ASCII file; other file structures nmay be preferred,
including XML files, or storage as records in a database
system for exanpl e.

Figure 7 illustrates the global orientation angle
9 that defines the global orientation of the wafer 1 on
the tacky film2. This angle is preferably determ ned by
the vision system 5,50 and stored in the wafer |ocation
map; it can be used by the picking nodule for scanning the
successive rows (or colums) of devices along the correct
orientation.

Figure 8 illustrates two successive rows of devices
101- 104 and 105-108 in a wafer. Inaccuracies in pick-and-
pl ace equi pnent may shift or rotate the devices when the
equi pnent places themon the tacky film Therefore, as
illustrated, the positions of the devices on the tacky film
may differ in position and orientation fromthe expected
ones. In the exanple, the devices are nisaligned and
di spl aced along the vertical axis Y. If the picking nodul e
66 of the test station 6 picks the device along the Z-
shaped line illustrated on the figure, the first devices
101 and 102 will be correctly picked; the third device wll
be seized very close to its edge, and may tilt. The next
device 104 won’t be picked during scanning of the first
r OW.
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The devices 105 and 106 will be correctly picked,
but 107 and 108 will be m ssed; the device 104 belonging to
the first roww Il be picked instead of 108. This shows
that m salignnment of the devices on the wafer may |lead to
failed picks, and m x up of devices. Therefore, correction
of the wafer position under the picking nodule 66 is useful
for conpensating those errors.

| ndependently of the global msorientation of the
waf er, each device i, j may have its own orientation error
9i; as indicated on Figure 9. This individual orientation
can be determ ned (at |east roughly) by the vision system
and stored in the wafer |l ocation map, in order to center
and orientate the device (for exanple a device) under the
pi cki ng nozzl e.

The wafer |ocation map preferably also indicates
the position of the first pickable device 17 as indicated
on Figure 10. Thus, the initial placenment of the wafer
under the picking nodule is very fast and based on this
i ndi cation. Successive displacenents fromthis initia
position to the foll owi ng pickabl e devices are made al ong a
trajectory determ ned by the vision systemin order to
mnimze the total displacenent tine.

It frequently happens that different types of
devi ces are present on the sane wafer, for exanpl e devices
or other types of devices in two different qualities 18,
19. Inthis case, it is often desired to performfirst the
pi cking and test of first type/quality of devices 18, and
then the picking and test of the next types 19. An exanple
of wafer with two different qualities of devices is shown
on Figure 11.
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The quality of devices nay have been determ ned
previously, for exanple during wafer test, and indicated in
the wafer map 20. This data in this wafer map may be
i ntroduced (when available) in the vision systemb5, and
nmerged with the wafer |ocation nmap delivered by the vision
system in order to provide a quality factor S ; for each
device, as indicated on Figure 6. This quality factor may
be used for determ ning the sequence in which the devices
are picked.

The vi sion system 5,50 can also verify the
coherence of the indications in the wafer nmap 20 and the
generated wafer |ocation nmap, and check for exanple if the
nunber of rows/columms, the position of the m ssing or
fiducial devices etc correspond; an error nessage wll be
generated if the data do not correspond, and the nerge is
not realized.

Very often, the good devices are output at an
out put station after their testing, and the bad devices are
rej ected. When the test nmachi ne has picked and tested al
t he pickable devices fromthe wafer, this wafer is noved
backward by the wafer feeder 40 and a new i mage of the
wafer is captured by the vision system5, 50. The wafer
fromwhich nearly all devices have been picked fromis
often called the “skeleton”. The vision system5, 50
produces another file, the output view map, fromthis inage
of the skeleton. This output view nmap is conpared with the
expected result, and incoherencies or m stakes are
det ect ed.

Figure 12 shows an exanpl e where one inked device
11’ (i.e., a device which was supposed to be bad) is
m ssing, while a pickable device 10° has been left. The
operator, or a conputer software, can use this informtion
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in the output view map to check that all inked and fiduci al
devices are there, and that no pickabl e devices have been
forgotten. If too many errors are present, an operator
validation is demanded.
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Claims

1. A waf er handl er conpri sing:
a wafer |oading station (3) for |oading a wafer
(1) nmounted on a tacky film(2);
a tensioner (30) for tensioning the tacky film
a picking nodule (66) for successively picking a
plurality of devices from said wafer
a vision system (5, 50) with one or severa
caneras (50) for capturing a first imge of said wafer or
of portions of said wafer, said first imge conprising a
plurality of devices, wherein said vision systemis
arranged for determining fromsaid first inage the
i ndi vidual position of a plurality of devices, and
wherein the wafer handle further
conprises an additional camera (63) positioned proximte to
sai d picking nodule (66) and arranged for capturing an
second i mage of a device to be picked, wherein the vision
systemis configured to use the first imge to nove the
wafer in a first novenent so that a device to be picked is
noved towards a position under the pick-up nodule, and, to
use the second imge to nove the wafer in a second novenent
which is finer than said first novenent, for fine
adj ustment of the wafer, so that the device to be picked is
centered under the picking nodul e;
characterised in that the vision system
(5, 50) is further configured to capture an i mage of the
waf er after the picking nodule (66) has picked one or nore
devices fromthe wafer, and wherein the wafer handler
further conprises a processor which is configured to,
conpare the captured image of the wafer to an
expected result to identify if all devices, which should
have been picked by the picking nodule (66) fromthe wafer,
have been picked; and determ ne a nunber of
error made by the picking nodule (66) based on the
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compari son between the captured inmage to an expected
result.

2. The wafer handler of claiml1, wherein said
vision systemis arranged for determning fromsaid first
i mage the individual orientation of a plurality of devices
in said wafer

3. The wafer handler of claiml or 2, wherein said
pi cki ng nodul e conpri ses:
one wafer displacenent unit for displacing said
waf er under said picking nodule (66), so as to center and
align the device to pick under said picking nodul e;
wherein a wafer |ocation map generated by said
vi sion system (5, 50) is used in the control of said wafer
di spl acenent unit.

4. The wafer handl er of one of the clains 1 to 3,
conprising a code (16) on said tacky film(2) for
identifying said wafer,

wherein said vision systemis arranged for generating
dat a dependi ng on said code and on the individual position
of each device on said tacky film

wherein said data is used in the control of the
di spl acenents of said wafer

5. A nethod for handling wafers, conprising:

| oading a wafer (1) nounted on a tacky film(2);

tensioning said tacky film

capturing a first imge of said wafer on said tacky
filmusing a vision system (5,50) having one or nore
canmeras (50), said first imge displaying a plurality
of devices (10);

using said first image in the control of successive
pi cki ng of devices fromsaid wafer by determ ning from
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said first inmage the individual position of a plurality

of devices in said partial wafer, capturing a
second i mage of the wafer using an additional canera
(63),

using the first image to nove the wafer in a first
novenent so that a device to be picked is noved towards
a position under the pick-up nodule, and, using the
second image to nove the wafer in a second novenent
which is finer than said first novenent, for fine
adj ustnment of the wafer so that a device to be picked
is centered under the picking nodul e;
characterised in that
the nethod further conprises the steps of,
capturing an
i mpage of the wafer after one or nore devices have been
pi cked fromthe wafer using the vision system (5, 50;
conparing the captured i mage of the wafer to an
expected result to identify if all devices, which
shoul d have been picked fromthe wafer, have been
pi cked; and
determi ning a nunber of errors nade based on the
conpari son between the captured i mage and expected
result.

6. The nethod of claimb5, further conprising
determining fromsaid first inage the individua
orientation of a plurality of devices in said wafer.

7. The nmethod of claimb5 or 6, further conprising
di spl aci ng said wafer under said picking nodule, so as to
center and align the device to pick under a picking
nodul e( 66) ;
wherein said first image is used in the contro
of said wafer displacenent.
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8. The nethod of one of the clains 5 to 7, further
conpri sing generating data depending on a code on said
tacky filmand on the individual position of each device on
said tacky film

9. The nethod of claim@8, said data further
i ndicating the overall position and/or orientation of said
wafer on said tacky film

10. The nethod of claim7, said data further
i ndicating the position of the first pickable device on
said tacky film

11. The nmet hod of one of the clains 5 to 10, further
conpri si ng:
providing a wafer map that indicates a quality
par anet er of each device in said wafer
generating data depending on said first inmage
and on said wafer map for indicating the position,
orientation, and quality paraneter of each device.

12. The nmet hod of one of the clains 5 to 11, further
conpri si ng:
providing said tensioner with at | east one
mar ker ;
capturing an i mage including said marker;
positioning said tensioner based on said imge.



