1 Positioning apparatus and nethod for transferring

el ectroni c conponents Description The invention
relates to a positioning apdaratus and to a
positioning nethod for transferring at |east one

el ectronic conponent, in particular a chip, froma
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conprises the bond contacts for bonding the chip to
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forms the second flat support and tc be arranged thereon.

Bince a relatively large distance {compared to the aize
of the chip) has toc be covered betwsen the site of
removal from the F£ilm carrying the water and a
predetermined location on the substrate, which comprises
‘the bond contacts for bonding the chip to the substrate,
a technically complicated flip-chip bonder -machine is
required in order to ensure precise positioning of the
c¢hip or dice on the substrate to be equipped therewith.
Such machines have high manufacturing costs, increased
‘maintenance requirements on account of their ccmplicated
design and a low throughput on account of the long
transport paths for the flip-chips.

DE 1987 34 317 &1 describes a bondexr for  bonding
semiconductor chips to a predetermined location




sem conductor chips to a predeterm ned |ocation 2
representing the bond positi gn on a second support
representing a substrate. in“said device, firstly
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positioning data by the measuring device and transfer of
the dice from the wafer or film to the substrate, in
order t¢ be able to arrange the dice above the
predetermined location on the substrate, there is a risk
of intermediate displacement of the dice (the position
data of which have already been detected) on the support
film due to changi;lg stresses in the sgupport film. This
means that precise positioning of the dice to be removed
above the predetermined ld"éétion on the substrate is no
longer pogsible. This occurs in particular when using
very small dice within very large wafers which are
divided into a large number of dice, and when using very
small bond contacts which are already arranged on the
substrate in the predetermined location.

Moreovexr, in such tranefer apparatuses, there is no
direct detection of the position ‘data of the bond




divided into a | arge nunber of dice, and when using
very small bond contacts which are already arranged
on the substrate in the predeterm ned |ocation.

Mor eover, in such transfer apparatuses, there is no
direct detection of the position data of the bond 3
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transferring the conponents fromthe first to the

seco pport, whigh ensures with high precisjon
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pnnnﬁﬂeanSaon pbeigeennty SuRpeiftatus for transferring
electronic components from a first support to a second
support, which reliably ensures with high precision that
the components are arranged at predetermined locations om
the second support. The object of the invention 3is also

- to provide a pogitioning method for transferring the

components fxom the first to the second support, which
engures with high precision that the components are
arranged at predetermined locations on the gecond
support.

This object is achieved in texms of the apparatus by the
features of Claim 1 and in terms of the method by the
features of Claim 17.

One eesential point of the invention is that, in a
positioning apparatus for transferring at least one
| electronic component, in particular a chip, from a first
flat support to at least one predetermined location on a




This object is achieved in terns of the apparatus by
the features of claimz and in terns of the nethod by
the features of Claim17. Che essential point of the
- invention is that, in a positioning apparatus for
transferring at |east one .electronic conponent, in
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high precision, and this also permits simple subseguent
correction in the event of any deviations.

To this end, the first support, which may be a support
£film on which a wafer iz arranged, is connected to a
first positioning device and the pecond support, which
may be designed as a strip-shaped substrate, is connected
to a specond positioning device, said positloning devices
~ being deeigned for pomiticning the two supports with
respect to the common straight line. The firxst and second
positioning devices respectively carry out a displacement
~of the first and wsecond flat support in the support
. planes therecof, wherein, ‘according to one preferred
_embodiment, a rotation movement about a rotation axis
perpendicular to the support planes is additiomally
possible. Such a rotation mnovement is advantagecurly
~carried out with the first support in oxder to align the
wafer and thus an individual chip to be removed from this




may be designed as a strip-shaped. substrate, is
connected to a second positioning device, said
positioni ng devices being dBsigned for positioning
the two supports with respect to the comon straight
line- The first and second positioning devices
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device. During a subsequent displacement of the strip-
shaped substrate, the position data of the bond contacts
are additionally detected by means of the camera device
and aligmment of the three elements with reapect to cne
another is carried out by means of an evaluation device
and a contrel device acting on the positioning devices.
For this, account must be taken of the fact that further
components which have already been applied prior to the
trangfer of the chlp, such as antenna loops for example,
‘are arranged on the strip-shaped substrate and interrupt
the optically transparent region of the substrate.

According to one preferred embodiment, a flat support
element, preferably made of optically transparent
material, for eupporting part of the strip-shaped
substrate ls arranged between the camera device and the
strip-shaped substrate arranged thereabove. By using a
transparent material, the camera device arranged




are additionally detected by nmeans of the camera
device and alignnent of the three elenents with
respect to one another is cérried out by neans of an
eval uati on device and a control device acting on the
positioning devices. For this, account nust be taken
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the chip to be renoved and the ejection device, in
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iz optically transparent at least in some regions, during
displacement of the mecond support;

- positioning a predetermined location on the

. 8etond support above the camera device;

- detecting position data of the predetermined
location by meane of the camera device:; and

- aligning the firset support, optionally the
ejection device and/or the second support by means of
positioning deviees connected thereto, by displacement
and/or rotation thereof with vrespect to one anocther
within the support planes. Here, the camera device
together with the predetermined location on the second.
support, the chip to be removed which is arranged on the
first support and the ejection device are arranged on an
imaginary common straight line.

In this way, the position data of the chip which ig to be
bonded and which has not yet been detached is




the first support by nmeans of the canera device
arranged bel ow the second support consisting of a
material which is optically7transparent at |east in
some regions, during displacenent of the second
support; positioning a predeterm ned |ocation on the
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position information data thereof which relates to each
- functioning dice within a wafer can be used ag distance
‘data, and this can be used to calculate the size of the
required time window for detecting the position of the
‘dice and thus also the maximum transport speed of the
substrate. By virtue of such a dynamic adaptation of the
displacement speed of the substrate, a trouble-free
. process is achieved with maximum possgible throughput of
the machine,

Further embodiments emerge from the dependent c¢laims.
Advantages and expedient features can be found in the
following description which is given in conjunction with

the drawing, in which:

Fig. 1 shows &a schematic croes-sectional diagram of
the positioning apparatus according to the




of the first support and position data of an optically
transparent region of the second support, through

whi ch the canera device det@cts position data during
di spl acenent of the second support. The use of
so-called wafer map files, which are provi ded by
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a¥PBAGkd above and parallel to a strip-shaped substrate 2
which g¢an be displaced by means of drive rollers 3, 4
from left to right and vice versa and also preferably
additionally into the plane of the drawing and wvice
versa. By means of a wafer holder 5, the wafer 1 can be
- displaced within the wafer plane, that ig to say in the
X- and Y-direction, and can additionally be rotated about
a rotation axis perpendicular to the wafex plane. This
makes it pomsible for a chip 6a, which has been selected
from a plurality of chips 6 and which is to be detached
from the support film, to be aligned with a predetermined
location on the substrate 2 which, as the bond position
2a, comprises bopnd contacts.

An ejection davice 7 comprisez an ejection needle 8
which, by means of an ejection movement in the
Z-direction, that iz to say a downward movement, acks on
the back of the chip 6a to be detached and detaches it
from the pupport film. In this way, the detached chip éa
is placed at the bond position 2a and is bonded to the
bond contacts at this location. To this end, the




Fig. 1 shows a schematic cross-sectional diagramof a
“positioning apparatus according to one enbodi ment of
the invention. A wafer 1 af®ranged on a support film
is arranged above and parallel to a strip-shaped
substrate 2 which an be displaced by neans of drive
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opfical contact both with the chip 6a to be
det ached and the ejection device 7 and also wth the
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may_ consi st ,0f a pol yner-base astic, such as

the” bond position 2a,” the chip 6a to be detached and the
ejection device 7 are arranged with their centre axes on
an  imaginary common straight 1line 11, which permits

alignment of these elements with high precision.

Fig. 2 shows, in a plan view, one possible form of the
predetermined location 2a as can be used in the
positioning apparatus according to a further embodiment
in which the ejection device is unable te be positioned.
Such a bond position 2a consists essentially of two bond
contact comnections 12, which in this illustrated layout
have the advantage that there 48 no need for a
positioning device for the ejection device 7 since the
gurface areas of the bond contact connections 12 are’
relatively large compared to the size of the chip 6a to
be bonded. This relates in particular to the longitudinal
- dimension of the bond contact comnections 12 in the Y-
direction.




PE, PET, PV or polyam de for exanple. The substrate
material is additionally provided with antenna coils
by neans of photochem cal pafcesses or a printing
process for exanple, said antenna coils being
connected to the chip that is to be bonded via the
bond contacts which are also already arranged on the
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aligned with the zero point of the camera device, that
is to say with the straight line 11, by nmeans of the
Fig. 3 shows a schematic diagram of one possible

embodiment of the positioning method according to the
invention. Alsc showmn is a plan view of one possible
arrangement of antenna loops 13, 14 and 15 on an
optically transparent substrate 2 with optically
transparent regions 16 located therebetween and therein.

The temporal course of one possible embodiment of the
positioning method according te the invention, which is
shown in the form of 8 different time gigpnals, extends
over a total time period of 400 me and shows inter alia
the process of a displacement movement of the subgtrate
during the detecticon of the position data of the chip and
of the ejection device.

1.) shows the time period of 300 ms for a displacement
novement of the substrate 2 from one bond position 2a to
the next. 2.) sghows those time periods inm which the




positioning device for the wafer holder S. Once a
transport novenent of the substrate has taken pl ace,
the position data of the bgnd contacts 12 are
detected by nmeans of the canera device. The substrate
is then displaced in the X-direction by the drive
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Detection of the position data then takes place

e NhOddE bbHRIAG" fMcess for bonding the chip to the
bond contact connectlions takes place over a time period

of 40 ms as ghown at 8.).

All of the features disclosed in the application
documents are regarded as being essential to the
invention both individually and in combination. The
person skilled in the art will be familiar with
modifications thereto,




of 40 Ms shown at 4.). Any subsequent correction
di spl acenent of the chip which has to be carried out
takes 20 ms, as shown at 5.)12 Detection of the
position data. of the bond contact connections then
t akes place as shown at 6.), followed by any
necessary correctio ' t he stri p-shaped
substrate or of ther}'&: |tps)|,%§s S ?):%/#%fgtﬂ 7.). In this
way, the bond contact connections and the chip to be
Bonded and optgoeadly the ejection device are :
gutually aligned . on a common straight line. The
ctual bondi ng PYOELERES Fit®Hdhding the chip to the
Band contact cdxmedtpamnis:iicakes pl ace over a tine
geraod of 40 q@rf&e%&%i Al 8.). Al of the features
fsClosed in thé application documents are regarded
as bei ng essentwafex dhalsder i nvention both individually
gnd in conbi nati@,s The person skilled in the art
ill be famliar, wth _nodifications thereto. 12 List
# references 1°%R & b dedéchede strip 2a bond
position 3, 4 afémeidgrolderrizeS waf er hol der 6 chips
ﬁa chip to be det aghed 5%ﬁ%j&ection device 8 ejection
eedle 9 summﬁqec “device 11 straight line
92 bond cont actsuppmct i ons

10 camera device

11 straight line

12 bond contact conmections
13, 14, 15 antennas

16 optically transparent region




13, 14, 15 antennas 16 optically transparent region 13
Patent Clains 1. Positioning apparatus for

transferring at |east one @&Bectronic conponent (6,

Ea), in particular a chip, from a first flat support

(1) to at |l east one predetermned I|ocation (2a) on a
second fl at support (2patdntlciediopnds parallel to the
first support, conprising an ejection device (7, 8)

for renoving the conponent (6a) fromthe first
%uppoPQS¥ﬂ$OnﬁnQﬁﬁ#pﬁrﬁtuElf@ECtrmmsﬁwwsﬁmmtat least one
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Claim?2 or 3, characterized in that a rotation of the

first and/or second support (1, 2) about a rotation
2axi s POEAHEAEITEI arapparatvs summsrirdinenes tcher €dfiman 1,

predterddeuindX HiRAhe o) féte 2 Supr NPT 58068 fecked
p03|t oni.ng device (5; I'ng appara

#ﬁftﬁp nyhes ﬁﬁ@nd support (2) is commected to a
second positioning device (5; 3, 4) for positioning them

with respect to the commen straight line (11).

3. Pogitioning apparatus according to Claim 2,
characterized in that a displacement of the first and
second flat support (1, 2) in the support planes thereof
can be carried out by means of the first and second
positioning device (5; 3, 4) respectively.

4. Positioning apparatus according to Claim 2 or 3,
characterized in that a rotation of the first and/or
second gupport (1, 2) about a rotatiom axis perpendicular
to the support planes thereof can be carried out by means
of the first and/or second pomitiomning device (5; 3, 4).

5. Positioning apparatus according to any of the

‘preceding claims, characterized in that the ejection
.device (7, B) is connected to a third positioning device
for positioning it with respect to the common straight




precedi ng clains, characterized in that the ejection
device (7, 8) is connected to a third positioning

device for positioning it Wwhth respect to the common
straight 14 line (11) by neans of a displacenent

carried out parallel to the support planes. 6.

Pixse t {DN) rigy appangt of Acdbapl dgeiennda®fiddiout parallel

e [ clainms, characterized in that the first flat
g%p%gérlt%é&r%e%eggned as a wafer and the second fl at
support (2) is designed as a strip-shaped substrate. _
d: POoSid OGP co iy 4,8 O @M
Do ot e P A P M " Bt fay of  the
Repreding glaimsoptebegiaorerigndpaienthat ditical fisst flat

FOSHSHON( 0D AP ated i e’ o 0 NYar@rCAd" fne second f£lat
characte{lzed inp that the strlp;shaﬁed substrate
T sle)oflsy #8p8r FbFhPzahaRed  Papstiate.

Posi tioni ng apparatus according to any of Clains 6 to

, € i in th t 13,. 14,
) A R PP F Ry (oL P Raner R ol 6.
dhaxagtarizesbriporidmt (Bw) =hrdpashapgdd smbstratet copeists
S ERE Gprukehnaft %rgﬁgpgggﬁﬁtlhgﬁ‘éfﬂafppar atus according

to any of O ai"nms characterized in that bond
contacts (12) for bonding the conponent (6a) to the

subsboatie iahd naf r aBppdratist h%&&dﬂ% m RRd | egalimon g,
te 1. Positionin

2a n_t.he stripyshaped substr . . .
ACRETAIEE Ry BHEY, R, SR PrREADEA SBhFEEEPaFRESIStS
ahhar petréipidy pertbastédenseenhsll . support (2)
conprises individual substrate elenents which are
spaced apart fromone another. 12. Positioning
SppaFeeisigpisgdianparatasy asfcandngreeediyg ofl fkmsins 6
tehaf ACERALZ8Eet{zédaln! a Vi&ﬁﬁ; u"%t | s
arranged bel ow t he se%o%gagyg%%?t ZL a J‘t ed (13, 14,
18) which were epplied prior to the transfer of the
electronic component (6a) are arranged on the mtrip-

shaped substrate.

10. Positioning apparatus according to any of Claims §
to 9, characterized in that bond econtacts (12) for
bonding the component (6a) to the submstrate are arranged
- at the predetermined location (2a) on the strip-sbaped
substrate.

11. Positioning apparatus according teo any of the
preceding claims, characterized in that the second
support (2) comprises individual substrate.elements which
are spaced apart from one ancther.

12. Positioning apparatus according to any of the
preceding claims, c¢haracterized in that the camera device
(10) is arranged below the second support (2) and the
common straight line (11) extends through the camera
device (10) in the vertical direction. |




common straight line (11) extends through the canera
device (10) in the vertical direction. 15 13.
Posi tioni ng apparatus accordi®hg to any of the
preceding clains, characterized in that a flat support
el ement (9) for supporting part of the second support
(2) made of optically transparent material is
ran n a .68« (10), and e
B Lonfosicna e aobafANEL 7, RBULEdIAG ) (BTTARY® o uhe
BEeSRUing dadmgi mamraginrisadr inedhat taatflefe support

EVoRent CHENESE EPpEARIRS p&ePbACEsk BaRshd hﬁ;r%ort (2)
stéalgh% Ilng.ﬁliﬁ'ln the  vertical direction and can
Brefer Qb1 y BELRBALY . CIEnEPIIEDton MR eX#pdr atifs arranged
becween NGhieo cayerd deeicer eCEg) N@ndl 4HS, second support
?[acter|zed in that the canmera device (10)

conprises an eval uati on device for eval uating and
conparing the detected position data. 16. Positioning

ar : in kM cteri ze a
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at | east one predeterm ned |ocation (2a) on a second
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steps: displacing the secon

by the follow.n ST
%%ﬁ?d?tng( fPeaF&%&ctﬁflspeﬁbsépp gatde bel ow the first

flat support (1); detecting position data of the

ect [ Qnponent (6 arranged qn the first
Jghpp&%ﬁﬂfﬁfﬁﬁggneaﬂgpérggus aé%ording to Claim 15,
characterized by a contrel deviee for controlling the
positioning devices (5: 3, 4¢) as a function of the
compared position data.

17. Powmitioning method for trausferring at least one
electronic component (6, 6a), in particular a chip, from
a first flat support (1) to at least one predetermined
location {(2a) om a second flat pupport (2) which extends
parallel to the firgt support, comprising an ejection
device (7, 8) for removing the component (éa) from the
first support (1) by means of an ejection movement,
characterized by the following steps:

- displacing the second flat support (2) along
its support plane below the first flat support (1);
' - detecting position data of the electronic
component (6a) arramged on the firgt support (1) by means
of a camera device (10} arranged below the second support
(2} consisting of & material which ig optically




of a canera device (10) arranged bel ow t he second
support (2) consisting of a material which is
optically 16 transparent at léeast in sone regions,
during displacenent of the second support (2);
positioning a predeterm ned | ocation (2a) on the
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whi ch the camera device (10) position data during

di spl acenent of the second (2). support detects
Hppdfathed acecording to Claim 17, characterized in that

~the second support (2) which is desigmed as a strip-
- shaped subgtrate is moved iIn its support plane at a
. digplacement speed which ig calculated from the digtance
between the electronic components (6, 6a) to be removed
successively from the first support (1), a displacement
speed of the first support (1) and poasition data of an
optically traneparent region {16} of the second support
(2), through which the camera device (10) detects
position data during displacement of the second support
{2).




