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met hod for checking and rotating el ectronic conponents
Description 20 The invention relates to a device and a
nmet hod for checking and rotating electronic

conponents, in parti culHANNKE & RARTNERW th a pivoting
part attached to a RATENFANWALTIC.HANNKE ati ng the

el ectroni c conponents, a fAgididnplEtzKup el ement bei ng

fixed on the exterior ofg304e Reashstueg picking up a

g ngle el ectronic conponent from a substrate and

keeping hold of it during a rotational novenent of the
par fanBausa®r ding to the preanbl es of C ai ns 28 Jamiary. 2005
For wntiadn-didinéns28®. ased on a flip chip prMBROIHS2-WOPT
it g5426' Mg hat i ndividual electronic conponent HA/s
1Barg e@ﬂr@mgﬁhéﬂamﬂpdw ch separated fromone

anot such as sem conductor chips arranged in a
vvafer. the wafer jin turn being set on 30 an extensible

carrier sheet, are picked up fromthis carrier sheet
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subsequent die bond or die sort. For this purpose, the

Si
18f the carrier sheet with a needle, the so-called die
ejector, and transferred with a pickup el enent, such

as a vacuum pi pette, 35 ao%anceﬂ, fromthe front or
from above. For this, the pette is usually 2

20 The invention relates to a device and a method for checking and rotating
electronic components, in particular flip chips, with a pivoting part attached to a
pivotal point for rotating the electronic components, a first pickup element being
fixed on the exterior of the part for picking up a single electronic component from
a substrate and keeping hold of it during a rotational movement of the part,

25 according to the preambles of Claims 1 and 7.

For methads that are based on a flip chip principle, if is known that individual
electronic component parts arranged in a sandwich separated from one another,
such as semiconductor chips aranged in a wafer, the wafer in tum being sef on

30 an extensible camier sheet, are picked up from this camier sheet and rotated, i.e.
tumned upside down, in order to deposit them in the rotated position for the
subsequent die bond or die sort. For this purpose, the single chip is first
detached from the reverse side of the carrier sheet with a needle, the so-called
die ejector, and transferred with a pickup element, such as a vacuum pipetie,

35 advanced from the front or from above, For this, the vacuum pipette is usually




arranged as a flip too[] on a flip head of a part

pi voti ng about a pivotal point, and keeps hold of the
selected chip during a 180 rotation of the pivoting
part. After the 180 rotation has taken place, the
chip turned round in this way is picked up by a

pi ck-and-place el ement on its geverse side, in order
then to transport the 5 chip in this rotated situation
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through 180 in such 25 a way that the flip head is
now. in a rot osi tion side the tjcal .
Cornisesuls o ecloIBipG et bladeriod st Sdhense for each fip
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f | itpthesfhip bead By means of the pivoting part, whose rotational axis is arranged
outside the optical connection line, the chip is now rotated through 180° in such
25 away that the flip head is now in a rotated position outside the optical
connection line. A further check performed on the chip’s position by means ofa
second optical facility In the form of a camera should supply data on a flip offset
of the flipped chip. The flipped or rotated chip is then transferred to a placing
facility in the form of a place head, and a correction is made to the flip offset

30 based on transferred corection values.




3 0 based on transferred correction values. 3 Such a
sequence of successive steps |leads to a high tine
requi renent for the overall process of checking and
rotating a chip, and thereby reduces the throughput
of the device. It therefore also results in higher
operating costs. s The presentainvention is therefore
based on the object of providing a device and a
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arranged externally on the part opposite the first

pi ckup element in relation to the pivotal point in

sudin esseatfalipoint of the dnventiareis ¢hat irea gevike for ghegking andsrotating
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of wWdyedimitgha P80° rotation of the pivoting part, first the chip can be picked up
from the substrate by the first pickup element, developed for example as a

vacuum pipette, after a rotation through the first 90° an optical connection line
‘25 between a first optical facility arranged above the pivoting part for checking the
surface and the correct position of a further chip armanged on the substrate
based on the vertically aligned through opening, and a depositing of the chip on
a placing facility likewise arranged rolocatably above the pivoting part can take
place, the chip meanwhile tumed round after an executed 180° rotation. At the
30 same time, by means of the second pickup element which can likewise be
developed as a vacuum pipette, the further component is picked up from the
substrate, since the second pickup element is now arranged over the wafer



a placing facility |ikew se arranged rel ocatabiy above
the pivoting part can take place, the chip neanwhile
turned round after an executed 180 rotation. At the
.30 sane tine, by neans of the second pickup el enent
whi ch can |ikewi se be devel oped as a vacuum pi pette,
the further conponent is picked up fromthe

substrate since the second pickup elenment is now
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20 through channel.

A second optical facility Is preferably armanged in the form of a camera for
checking a correct position of the previously rotated and possibly deposited chip,
in order that a flip offset can be determined and comection data can accordingly

25 be passed to the placing facllity for correcting the chip's position.

The fitst optical facility is activated with a predefinable time delay after a rotation
or swivel of the through opening into the optical connection line between the first
optical facility and the chip to be checked, arranged on the substrate. By this

30 means, partially blurred images caused by the projections rotating with the part.
can rellably be avoided.




in order that a flip offset can be determ ned and
correction data can accordingly 25 be passed to the
placing facility for correcting the chip's position. .
The first optical facility is activated with a
predefinable tinme delay after a rotation or sw vel of
the through opening into the optical connection |ine
between the first optical fac?lity and the chip to be

checked, arranged on the substrate. B ' s bRlaims.
par Fuahdradoantagesus embgdimerts Wil beggme ﬁép%ﬂrgbffec i ons

rotating wiwth the part can reliably be avoi ded.
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be taken from the followpgndgscription in
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hematic front view, a device for checking and ]
rotating senicaondu s dewce farehecking arel rotating
FigFi@1ln a é%ﬁéﬁﬁ?'ﬁ%&;rontbﬁa'gvy, a devi ﬁ_e for
checki ng and geafigdnidagtod chigseatconia ORACT 8% ps accordi ng
to an enbodi nrent of the present invention; 15 Fig. 3
in a perspective view a pivoting part for the devi
for ﬁ%e‘cki ng iaadchembtid frord mmm&r&hﬂﬂ%ﬁnfm“%g t
according to an enbodi ment | &Y embodimentofdhe presen
Lo a scherratiﬁ?@?‘ﬂ'@“ﬁiog%“f’ﬁgé%}@@tdn%wpart shown in
Fig. 3; Fid. ipvddliod; schematic front view a
representation of t he principle of the 20 nethod
according to the invention;, and Fig. 6 in a sch rmf_li 0 and
.reprﬁgg_ft ati o, WIWWQWWM parttfmtb_ﬁgﬁ‘m%&ﬁ ﬁra('"ga
“rotated' to theﬂ.e t and t.o th@}ﬁf%& {3/ 4h drhSodiment of the
pi voting Par t oEginggegigonductor om @I% ' Tn a
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Pt a pi voti ng&%@rotﬁ's was used for detaching
i ndi vi dual sem conductor chips. not shown here, from

a vaer ,or 11 i Lt aidoew trevoleg partshoun i 3.

ej ec

Fig. 5 in & schematic front view & representation of the principle of the
20 methad according to the invention; and
Fig. 6 ina schematid representation, checking areas for a through

opening rotated to the left and to the right within the pivoting part.

25 As can be seen from Fig. 1ina schematic front view, previously according to'
prior art a pivoting part 3 was used for detaching individual semiconductc-»r chips,
not shown here, from a wafer or from its substrate 1 by means of a die e;ecto‘r 2,
this part 3 enabling, by the design of a rotationat axis projecting into the: dre'lwmg
plane to form a pivotal point 4 at the left-hand end of the part, a swiveuu?g in and
out of a flip head 5 with arranged on it a pickup element 6, out of an optical .

~ connection line between a first optical facility 7 and the wafer surface, The solid
lines of the fiip head represent a pickup of pick position of the chip to be picked

30



this part 3 enabling, by the design of a rotational
axis projecting Into the drawing plane to forma
pivotal point 4 at the left-hand end of the part, a
swivelling in and 30 out of a flip head 5 with
arranged on it a pickup elenent 6, out of an optical
connection |line between a fir optical facility 7 and
the wafer surface. The solid ines of the flip head
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Eortheplaenadaclly Broving 5 the placing facility S. A
pivoting part of this nature has only one pickup

el ement, for one thin and for ,ano '
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checking a rotating sem conductor chips according to

an aleadpbeerdescdbed.ne present invention is shown in a
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representation that above a wafer and gn associ ated,.
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i s ba seengo dhis repsenentatian thal abeve a wafer § pgg@q%: substra
ex€ el indRiddiay &nfitomRictir chips are ejected
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sem conductor chips. The first vacuum pipette 19 can
231 Ol Redk SSIESROHE i e e pIMM] Pt 4 R3S b Gppbbite pickup
elements 19, 20 - for example iri the form of vacuum pipettes -, which enable
simultaneous picking up and depositing of two semiconductor chips. The first
vacuum pipette 18 can pick up a semiconductor chip from the substrate 11, while
the second vacuum pipette 20 deposits a further semiconductor chip on a
a5  placing facifity 21, which can for example be equipped with a further vacuum
pipette 22, The placing facllity 21 is then moved sideways as indicated by the

double arrow 24.

At almost the same time the pivoting part 14 rotates about is pivotal point 17 —
3p this time in the opposite direction to the preceding rotation -, and after a 80°

rotation a through opening not shown here amanged in the pivoting part 14

generates a sight channel 23a from a first optical facility 23 running vertically




t he second vacuum pi pette 20 deposits a further

sem conductor chip on a 25 placing facility 21, which
can for exanpl e be equipped with a further vacuum

pi pette 22. The placing facility 21 Is then noved

si deways as indicated by the double arrow 24. At

al nost the sanme tinme the pivotjng part 14 rotates
about is pivotal point 17 - 3 this time in the

opposite direction to the e [ ' red wittfithe wafer
e i R
chaﬁr%ﬁ‘%? 55%%#9@??@?' optical facility 23 running
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surface and the correct position. As soon as the
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chip is execute KRG ExacutEdint the segndyacuum
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fly ropy. 25 is arranged for checking a flip offset
of the previously rotated chip. In the event that

there is a flip .S offset, this facility cal gula ;
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the pivoting part is equipped at is pivotal point 17 44

Wi t th?! QhSwd i ApsepsEde idwa possible embodiment of a pivoting part

ce acoording to the invention for checking and

i ement in a devi
20 forits arrang o the

rotating electronic components. As can be seen from the reprasentatio
pivoting part is equipped at is pivotal point 17 with a hole to accommodate a
~ rotational axis, hot shown here, around which the pivoting part 14 rotates.

25 The projections 18a and 18b developed as cheeks are used to accommaodate

and attach pickup elements, not shown here, which-can be developed as

vacuum pipeties, for example.

The through opening 28 is daveloped in this case as a through channel open on

3p one long side, and miiled into the part in a simple manner.



rotational axis, not shown here, around which the
pivoting part 14 rotates. 25 The projections 18a and
18b devel oped as cheeks are used to accommpdate and
attach pickup el enents, not shown here, which can be
devel oped as vacuum pi pettes, for exanple. The

t hrough opening 28 is developed in this case as a

t hrough channel open on ne long side, and nilled
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vani sﬁes entirely at a 180 setting of the pivoting
part 14. Fig 5 shows In a sinple schematic front view
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the s 4 i 11, fcontaiisemdnigeother

Whr@ﬂﬁ%&%&%%. czr?san@\}ggg?%gwcl rcujt 15a. ﬂ,g?

- soomamestthethmummewmﬁ,m@ic&mmmim&&m&{%al
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removed and pick it up. A 180° rotation of the part then takes place in the
opposite direction, i.e. clockwise as indicated by the armow 16.

In Fig. 6 there is a schematic representation of the observation/finspection areas

25 that are available to the camera 23 during a rotation of the part 14 developed
with the through opening 28. For a total 380° rotation of the part and the through
opening counter-clockwise (reference label 31) and clockwise (reference label
32), as also indicated by arrows 33 and 34, available inspection areas 35 and 36
are formed at an approximate 80° setting of the part.

30
in order not to cause any blurred images in swivelling the through opeéning into

the optical connection line between the camera and the wafer, the camera is




In Fig. 6 there is a schematic representation of the
observation inspection areas 25 that are available to
the canera 23 during a rotation of the part 14

devel oped with the through opening 28. For a total 380
rotation of the part and the through opening
counter-cl ockwi se (reference |abel 31) and cl ockw se
(reference | abel 32), as alsco indicated by arrows 33
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| i ghdividtialtyras ippegrobination. asmsemm@nm@@no%aawstﬂfg‘m
appl i ji: H&ggﬁ ; ded individually or in
-coﬁ%?ﬁ%%%%ﬁngggessen??g#ﬁ?gﬁg?%e i nvention. Variations
of these are famliar to the person skilled in the

art. 10 Reference Label List 1,11 5 2,12 3 4,17 5 6
10 7,23 8




9 11a 13 is 14 15, 15a, 16 18a, 18b 19 20 20 21

22 23 23a

24 .25 25 26 27 28 29 30 30 31, 32

33, 34 Substrate D e ejector Pivoting part Pivotal

poi nt

10

15

20

25

a0

Flip head Pickup el enent

10

Reference Label List

1,11
2,12
3

4,17

14

15, 154, 16
18a, 18b
19

20

21

22

23

23a

24

25

26

27

28

29

30
31,82
33, 34

Substrate
Die ejector

Pivoting part
Pivotal point

Filip head

Pickup element

Wafer optics camera

Placing facility

Pickup element

Surface of the substrate

Direction of movement of the substrate
Pivoting part

Rotational movement

First and second projections

First pickup element

Second pickup element

Placing facility

Vacuum pipette

Camera

Optical connection line

Direction of movement of the placing facility
Die on the fly camera

Indexer

Place optics camera

Through channel

Drilled hole

Maximum size of the inspection window
Total rotation of the part

Directions of rotation




Wafer optics canera Placing facility Pickup el ement
Surface of the substrate Direction of novenent of the
substrate Pivoting part Rotational novenment First and
second projections first pickup elenent Second

pi ckup elenment Placing facility Vacuum pi pette

Canera Optical connection Ii ne Direction of novenent
of the placing facility D e Oon the fly camera | ndexer.
Pl ace optics canera Through channel Drilled hole
l\/aﬁfmﬁﬁosi ze WPPRAWANAMRASecti on wi ndow Total rotation

of 37h,e3€part Dj\ﬁgigu@masof rotation 11 35, 36i nspection
areas 37, 38Angi e sections 12




HANNKE & PARTNER PATENTANWALT C. HANNKE Agi dl enpl at z
7 93047 Regensburg .5 Mihl bauer AG 28 January 2005
Wener - von- Si emens-$tr. 3 MBRO | - 032- WOPT 93426 Rodi ng
HAfts 10 Federal Republic of Germany Device and

nmet hod for checking and rotating el ectronic conponents
15 dainms 1. A device for chegking and rotating

el ectroni c conmponents, in particular flip chips, with

a pivoting part (14) a4k PARENERVOt al point (17)
for rotating 20 the ?\ITE EE'HARRKES, on the
exterior of which pg Fﬁ id@n izt pickup el ement
(19) is fixed for takin 3687 B sgl@ €l ectronic

conmponent froma substrate ( and keepi ng hol d of

Bt during a rotational novenment (15, 16; 15a) of the
part (14), aracterized in that a second pi ckgRanuary 2005
el Mghfpater I S r%nged external |y on the pgrb1-03&WOPT
opply&MmegEver W"r"_ﬁ?étbi ckup 25 el ement (19) in rel ati onHAfts
to 93428 RodifBal point (17) in such a way that in each
lﬁasr??‘i?ﬁﬂ%PEalFﬁﬁgﬁleéWE ¥ (19, 20) is facing the
substrate (11) for each rotation (15, 16) of the part
(14)—ttrough—180; and that I1n the part (14) a through

opening (28) is arranged between the pickup, el

(19, 20Pevice and miethedeschesking apd W‘%ﬁ’@rﬂ?&?ﬁ@n@ﬁg‘%&@?
is facing the substrate (11) for a 30 rotation (15,
16) of the pivoting part (14) through 900 gr 270* —2-
1BPevice according to claim1l, characterized In that th

first pickup elenment (19) i a@ﬁé ached on a first
projection (18a) and the second pickup el enent

1. A device for checking and rotating electronic components, in particular flip
_ chips, with a pivoting part (14) attached to a pivotal point (17) for rotating
20 " the electronic components, on the exterior of which part (14) a first pickup
element (19) is fixed for taking up a single electronic component from a
substrate (14) and keeping hold of it during a rotational movement (15,
16; 15a) of the part (14), characterized in that a second pickup element
~ (20) is arranged externally on the part (1 4) opposite the first pickup
25 element (19) in relation to the pivotal point (17) in such a way that in each
case one pickup alement (19, 20) is facing the substrate (11) for each
' rotation (15, 16) of the part (14) through 180°, and that in the part (14) a
through opening (28) is érranged between the pickup slements (19, 20) in
, such a way that the through opening (28) is facing the substrate (11) fora
30 rotation (15, 16) of the pivoting part (14) through 90° or 270°,

2. Device acconding to Clalm 1, characterized in that the first pickup element
(19) is attached on a first projection (18a) and the second pickup element
(20) on a second projection (18b) of the part (14).
as




(20) on a second projection (18b) of the part (14). 35
13 3. Device according to Caim2, characterized in
that the through opening (28) is devel oped between
the projections (18a,18b) as a through channel (28)
open on one |long side. 5 4. Device according to one of
the preceding clains, charactggfized in that on a side
of the plvotlng part (14) facing the substrate (11) a
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B. Device according to one of the preceding claims, characterized by a
second opfical facility (25) for checking a correct position of the rotated
and deposited electronic component,

20

7. Method for checking and rotating electronic components, in particular flip
chips, which are picked up individually from a sandwich of electronic
components armanged on a substrate (11), by means of a first pickup
element (19) arranged on a pivoting part (14) and are deposited in a

25 rotated pesition, the pivoting part (14) being placeable between the

substrate (11) and a first optical facility (23) for checking the surface and
the correct position of a singie component arranged on the substrate (11),
characterized In that during a 180° rotation (15, 16) of the pivoting part
(14) a pickup by the first pickup element (19) of a single electronic

30 component arranged on the substrate (11), a check of a surface and the

correct position of a further electronic component arranged on the
substrate (11), by means of the optical facility (23) and a through opening



the correct position of a single conponent arranged on
the substrate (11), characterized In that during a
1800 rotation (15, 16) of the pivoting part (14) a

pi ckup by the first pickup elenment (19) of a single

el ectronic 30 conponent arranged on the substrate
(11), a check of a surface and .the <correct position
of a further electronic conpoﬂ%nt arranged on the
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apfical facility (23) is activated with a predefinable time delay (37, 38) after
" a rotation of the through opening (28) into an optical connection line (23a)
betwaen the first optical facility (23) and the alectronic component still

20 arranged on the substrate (11).




