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ORI PPER The invention relates to a gripper, in
barticul ar a Bernoulli gripper for holding in a
non-contacting manner two-di nensional conponents such
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It is for example known in automated production of silicon-
based wafers that are susceptible to breakage, or of solar
cells, for varied handling tasks to use gripper systems
comprising grippers that are based on Bernoulli's
principle, which grippers by generating negative pressure
at the gripping face of the gripper allow individual non-
contacting pickup of the wafer in the position at that
time. However, the suction-induced non-decelerated impact,
on the gripping face of the gripper, of the wafer being
gripped has proven to be a source of danger as far as wafer
damage is concerned.

It is thus the object of the present invention to provide a
gripper of the type mentioned in the introduction, which
gripper, in order to reduce waste, during non-contacting
pickup of two-dimensional components such as silicon-based



gri pper of the type nentioned in the introduction,
which gripper, in order to reduce waste, during
non-contacting pickup of two-dinmensional conponents
such as silicon-based -2- wafers makes possible
extrenmely shock-resistant -atd achnent, at the gripping
face of the gripper, of the wafer to be gripped.

rdi to the.i.-nvention this object is met by a
wa S B g Dl R e i o T3 i e loment
att Hvqyr gppepingt Hawonobuthef odimbe dAMpIEFNGEEVIvEEer to be
grwgﬁgdyiemed in plan view of the gripper, protrudes
circunferentially above the contour of the latter,
and whi ch danpi ng device fornms such a danping

Acregdihgnee ftife thevdf Bont enbg SB?QEEdiQUHéﬁgéJS% damping
geSYGLi Qn-.i duced approach towards the gripping face
PRSP (i Hiat Br CBRHOTES BRAA LY AOHIRAT Eee thenraripper,

thagquﬂouﬂmofrubheﬂmemmﬁﬁqiﬂgvigétaq?ugﬁ vhewbgaringy] an

L NG RR t i,ng device of the gr.ipper

vighioe SIE ihder! BFARIRUEY, ESrpineRschiiadny Fhove the

COoBEpy| 8¢, tiifenlatitesved dmd whiehaHampéwgofdetvhieegriqupes , such
gefbLHEerBY 1 fd i [ d | ther |

2 cgm‘gongnfsgé?t?%gé;%gpgrﬂéeg% i nttﬁvw?% v@!ylpaés&fhcgurlng 1ts

Supt 8P~ ¢BAPGEE PEPHCA Warkoiig dsr ddiestariqwing fawe vilfar the

waferbecauepped doeang dirt SaSllﬂEc'b@g—'fi:ék?U@r%%r%qprgeﬁﬁlnst the
: t L RpPi_N ace. T istle ends opposite

rubfURE 980" BeATnEP el o2 o ey ke i ne -
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induced approach towards the gripping face. The bristle
ends opposite the free bristle ends can be attached in a
circumferential brush edge which is exchangeably held in a
circumferential clamping groove of the gripper, which
clamping groove is formed by the clamping ring and the
funnel~shaped component.

It is also imaginable to design the damping device of the
gripper in the form of a circular foil cutout made of
plastic, with elastic lamellae that extend radially inwards
from the circumference of said foil cutout and are
separated from each other by slots that provide the
required damping during the suction-induced approach of the
two-dimensional component to be gripped. Equivalent
embodiments are also possible.



separated from each other by slots that provide the
requi red danpi ng during the suction-induced approach
of the two-dinensional conponent to be gripped.

Equi val ent enbodi nents are al so possible. - 3
Preferably, in plan view-of3the gripper, the contour
of the gripping face of the baffle plate and the
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The gripper according to the invention ensures that in each
case the wafer to be attached by suction first establishes
contact with the elastic bristles of the brush, and thus,
in a manner of speaking, in the suction-induced approach to
the gripping face of the gripper is gently damped in a
mechanical manner before 1t comes to bear in a shock-
resistant manner against the rubberized bearing surface of
the bearing ring. In this arrangement it is immaterial
whether or not the two~dimensional component 1is aligned
parallel to the rubberized bearing surface; instead, in
each case, the danger, during handling, of damaging the
wafers that are susceptible to damage is reduced, and waste
is thus considerably reduced. The rubberized bearing
surface ensures the friction between the wafer to be
gripped and the gripping surface of the gripper, which
friction is necessary for rapid lateral movement.



paral l el to the rubberized bearing surface; instead,
in each case, the danger, during handling, of
damaging the wafers that are susceptible to damage is
reduced, and waste is thus considerably reduced. The
rubberi zed bearing surfaeedensures the friction
between the wafer to be gripped and the gripping
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the wafer by suction the sealing-ring-like rubber ring
contracts, thus forming a complete sealing circle with the
wafer. Within the sealing circle a vacuum can form and
consequently the wafer 1s pushed against the rubberized
bearing surface by external atmospheric pressure, and is
thus held in a slip-resistant manner. In this manner the
air consumption can be reduced considerably while still
achieving reliable holding of the wafer against the
rubberized bearing surface of the bearing ring.

Below, a preferred embodiment of the gripper according to
the invention 1is now described with reference to the
drawings. The following are shown:

Fig. 1 a lateral section view of a diagrammatically
illustrated Bernoulli gripper associated with a wafer to be
gripped;



beari ng surface by external atnospheric pressure, and
is thus held in a slip-resistant manner. In this
manner the air consunption can be reduced

consi derably while still achieving reliable holding
of the wafer against the -rubberized bearing surface
of the bearing ring. Below, a preferred enbodi nent of
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top view of the Bernoulli gripper wthout the wafer
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a bearing ring 10 1is integrated, a flow system 8 which
flows through the funnel-shaped component 5 and the baffle
plate 6, which flow system 8 communicates with the gripping
face 7 of the gripper 1, a damping device 12, which is
circumferentially adapted to the gripper 1, with the
damping device 12 being in the form of a brush with elastic
bristles 19 and a capacitive sensor 7 to detect a wafer 2
held by the gripper 1.

If an excess pressure has been applied to the Bernoulli
gripper 1, due to the pressure differential formed, a
negative pressure 1s produced on the gripping face 7 of the
baffle plate 6 in order to attach by suction the wafer 2 to
be gripped. Since, as is most clearly shown in Fig. 1, the
baffle plate 6 and the brush 12 that forms the damping
device are arranged so as to be coaxial to the longitudinal
axis 18 of the gripper 1, and the circumferential contour
of the brush, viewed 1in plan view of.  the gripper 1,

protrudes circumferentially above the contour of the latter



danpi ng device 12 being in the formof a brush with
elastic bristles 19 and a capacitive sensor 7 to
detect a wafer 2 held by the gripper 1. If an excess
pressure has been applied to the Bernoulli gripper 1,
due to the pressure differerti-al forned, a negative
pressure i s produced on the gripping face 7 of the
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the free bristle ends 15 are attached in a circumferential
brush edge 16 which is exchangeably held in a
circumferential clamping groove 17 of the gripper 1, which
clamping groove 17 is formed by the clamping ring 4 and the
funnel-shaped component 5. Exchanging the damping device
according to the area size of the wafer 2 to be gripped is
thus possible in a suiltable manner if required.

Figs 2 and 3 show that in the illustrated embodiment of the
gripper 1 the elastic bristles 13 of the brush 12, in plan
view of the gripper 1, form an open ring of approximately
340°, wherein the bristle-free annular section 19 of the
brush 12 is spatially associated with the capacitive sensor
11 for detecting the wafer 2 that is attached by suction.

According to Fig. 4, the damping device 12 of the gripper
1, which damping device is circumferentially adapted to the



As is further shown in Fig. 1, the bristle ends 14
opposite the free bristle ends 15 are attached in a
circunferential brush edge 16 which is exchangeably
held in a circunferential clanping groove 17 of the
gripper 1, which clanping groove 17 is forned by the
clamping ring 4 and the funnel-shaped conponent 5.
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thus forming a complete sealing circle with the wafer 2,
Within the sealing «circle a vacuum can form and
consequently the wafer 2 is pushed against the rubberized
bearing surface 9 by atmospheric pressure, and is thus held
in a slip-resistant manner. In this manner the air
consumption is reduced considerably while still achieving
reliable holding of the wafer 2 against the rubberized
bearing surface 9 of the bearing ring 10.



system8 is switched off, which second air connection,
for the purpose of generating the pressure

‘differential for attaching the wafer 2 by suction,
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18 Longi tudi nal axis of the gripper 19 Bristle-free
annul ar section of the brush d Defined dinension - 9
- CLAIM5S 1. A gripper, in particular a Bernoull
gripper (1) for holding in a non-contacting manner

t wo- di nensi onal conponents such as silicon-based
wafers (2), having a clLagping ring (4) connected to a
control |l able robot arm (3), having a baffle plate (6)
which is connected to the clanping ring (4) by neans
of a funnel-shaped conpeBf® (5) and has a gripping
face (7) which connunicates wth a fl ow system (8)
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(10) which rubberized bearing surface {9} is
integrated in the gripping face (7) and provides a
slip-resistant movement of the wafer {2) attached to
the gripping face (7) Dby guction, and having a sensor
(11) for detecting the wafer (2) attached to the
gripping face (7) by suction, characterised by

a damping device (12) which is circumferentially adapted to
the gripper (1), the contour of which damping device
(12), when viewed in plan view of the gripper (1),
protrudes circumferentially above the contour of the
latter, and which damping device (12} forms such a
damping resistance for the wafer (2) to be gripped
during its suction-induced approach towards the
gripping face (7) that the wafer (2) comes to bear in
a shock-free manner against the rubberized bearing

surface (9) of the bearing ring (10).

2. The gripper according to claim 1, characterised in
that the dampihg device of the gripper (1) comprises a



during its suction-induced approach towards the
gripping face (7) that the wafer (2) conmes to bear in
a shock-free manner agai nst the rubberized bearing
surface (9) of the bearing ring (10). 2. The gri pper
according to claim1, characterised in that the
danpi ng device of the grijgper (1) conprises a - 10
brush (12) with elastic bristles (13) which, mhen
viewed in lateral view of the gri_pper Slz rud H
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characterised in that the elastic bristles (13) of
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claims, characterised in that in plan view of the
gripper (1), the contour of the gripping face (7) of
the baffle plate (6) and the circumference of the
brush (12) are circular, and the batffle plate (6) and
the brush (12) are arranged so as to be coaxial to the

longitudinal axis (18) of the gripper (1).

The gripper according to any one of the preceding
claims, characterised in that the elastic bristles
(13) of the brush (12), in plan view of the gripper
(1), form an open ring of approximately 340°, wherein
the bristle-free annular section (19) of the brush
(12) is spatially associated with a capacitive sensor
(11) for detecting the wafer (2) that is attached by

guction.

The gripper according to any one of the preceding
claimg, characterised in that the bristles (13} of the
brush (12) extend so as to be downwards inclined at an



the bristle-free annul ar section (19) of the brush
(12) is spatially associated with a capacitive sensor
(11) for detecting the wafer (2) that is attached by
suction. 6. The gripper according to any one of the
preceding clains, characterised in that the bristles
(13) of the brush (12)_extend so as to be downwards
inclined at an - 11 angle of 16.5 1 relative to the
pl ane of the gripping face (7) of the baffle plate
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bristles (13) of the brush (12), viewed in lateral_.
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angym protrudes circunferentially above the contour of
the gripper (1), is an integrated sealing-1ike rubber
ring froma material that is very softf Q% neans q{in
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face (7), is circunferentially hernetically seal ed

.froﬂéh%r%{ofelre adRl8nG6)rd hedygh Whi cthdte fdwed  in

SySttl?gt]:' ) t%aessesdamping device (12}, which is
circumferentially adapted to the gripper {1}y and .
protrudes circumferentially above the contour of the
gripper (1), is an integrated sealing-like rubber ring
from a material that is very soft, by means of which
rubber ring the wafer (2) in its suction-induced
bearing against the rubberized bearing surface (9) of
the bearing ring (10), which bearing surface (9) 1is
integrated in the gripping face (7, is
circumferentially hermetically sealed from the baffle
plate (6) through which the flow system (8) passes.



