- 1 Mounting Device for D sk-Shaped Substrates such
as Solar Wafers The invention relates to a nounting
devi ce for disk-shaped substrates, such as sol ar
wafers, with at |east one comb- |ike hol der having an
elongated web, on which along the [longitudina
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One transfer device for chip components shaped like a
rectangular cuboid known from DE 199 13 134 Al provides a
mounting device in the form of a transfer disk, the
periphery of which exhibits a plurality of recesses
arranged at equal distances from each other in the form of
transfer grooves, in which a cuboidal chip element is held
via aspirated air and moved to another operating position
when turning the transfer disk. The peripheral edge section
of each transfer groove incorporates a stepped hole-shaped
cavity, which can hold only one chip component. Since the
radial length of the cavity is shorter than the long side
of the chip component, a portion of the chip component
contained in the cavity projects from the peripheral
surface side of the transfer disk. One step in the lower

surface between the cavity and transfer groove 1is smaller



surface side of the transfer disk. One step in the

| ower surface between the cavity and transfer groove
is smaller - 2 than the width of the short side of
the chip conponent. This ctohttols the novenent of
sequential chip conponents toward the outer dianeter

of t transfer disk. A .device.known from 199
thsys ggefaV' n? oipﬁndﬂngﬁ%sﬁ}gFe§I§o£§% E%% |n%g,ponent'
Tisikchcastwafler sshd umbliemeptovifdesegaepbsali aighangipgnents

devj ' - I I angul ar
R ULRLP ARL o Srsertintiy ectonale
the wafers are to be arranged. Each hol der is here

A S%ﬁgﬁ?gy?g?%ﬁgt%cﬁ@ngﬂm Dgot hes Ogbgg B! dRyr ﬁ*}:i’ﬁn@po?ting
I Nl rooves spaced reasqQna apart,
sybstEReRy £ M%|®a@%én%§fe%%ChnﬂngaE%FFy. Fhenér brovides

a I8bad i OG- CIgEOPVeS €58EDE| a‘lvhj(?haldﬁs?]/aSiﬂapedoﬁr essentially
section t he., .openi ng sides o ich are.expanded |n
r%%%%“%@§%§ E§198 Spf%85ﬁ¥9t%%a¥%rgfﬁpn§*ﬁ¥bd%g§g§hdbetween
wiadler sher omfeard ngrénto krordmcingsd muBhchs hpdskith| &5 here
pggg%ggae%noftﬁ e ifyention is t9orovide diskshapgden a

i
rates, such as solar wafers, with a nmounting .
pHevatetyhafi metatinicust gopevednBPRrRE HElafemakly papart in

ofgsi-aned iRofd tegbni gakbyssi mphevandagtgnoniral wayaining
with a respective. nounting gaB fahricated as tightly
JESCUBS| redSBRENRENY r BEBBCt VVEPFPREI gRBBFPng SEGREONS,  the

opLRNRYt $ildess aof elvhabhe atwl dikpgnaad Mouducty af wéhe as to
respective solar. wafer to be npunted hot a , -
P BEF Phed ‘Lrad O . aihoEPRiiEht RHS T ae i goming into
cdefanedakemght am phesiébib-li ke holder. In addition,
t he nmounting device according to the inventionis to
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respectively neighboring comb elements for a reliable
holding and mounting of the respective solar wafer to be
mounted both on a defined side of a comb element, as well
as in a defined height in the comb-like holder. In
addition, the mounting device according to the invention is
to enable a backlash-free fixation of the solar wafers held
therein.

This object is achieved according to the invention by
providing a mounting gap between the two respective
neighboring comb elements of the elongated web of the at
least one comb-like holder, the outer contour us of which
comprises the contact surface and guiding surface for the
solar wafer to be accommodated in the mounting gap, formed

in the direction of the X-axis with an arbitrary width by



conprises the contact surface and gui ding surface for
the solar wafer to be accommodated in the nounting
gap, formed in the direction of the X-axis with an
arbitrary width by - 3 two ¥ecesses offset relative
to each other in the direction of the X-axi s, which
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parallel to the contact surface.

The depth t; and depth t; of the first recess or second
recess between the respective comb elements neighboring
each other are preferably identical, and the acute angle «
can range from 46° to 50° depending on the material
pairing of the comb-like holder and the solar wafer.
Measured in the direction of the X-axis, the width of the
mounting gap is identical to the thickness of the solar

wafer plus the tolerance.

The outer contour ug of the mounting gap can expand like a
funnel into an opening area opposite to the direction in
which the solar wafer is introduced by having the



mounting gap is identical to the thickness of the

solar wafer plus the tolerance. The outer contour us

of the nounting gap can expand like a funnel into an
opening area opposite to theddirection in which the
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holder, in such a way as to use a single milling cutter to
completely fabricate the milling contour of the comb-like
holder, initially in part starting from the one
longitudinal side of the blank in the direction of the Y-
axis to depth t;, and after subsequently turning the
partially milled Dblank by 180° around the Z-axis,
completely fabricate the milling contour from its other
longitudinal side in the direction of the Y-axis to depth
t,. It is also possible to simultaneously machine the blank
for manufacturing the comb-like holder starting from both
of its longitudinal sides by means of a respective milling
cutter to be correspondingly positioned.

The comb-like holder according to the invention can also

consist of two components to be fabricated simultaneously,



t2. It is also possible to sinmultaneously machine the
bl ank for manufacturing the conb-1ike hol der starting
fromboth of its longitudinal sides by nmeans of a
respective milling cutter to-be correspondingly
positioned. The conb-like holder according to the
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technical standpoint with a mounting gap of any width
desired.

The mounting device according to the invention can have a
paired arrangement of the comb-like holder, wherein the
elongated webs of the two identically designed comb-like
holders are to be arranged parallel at a distance from each
other and aligned precisely relative to each other in the
longitudinal profile for purposes of accommedating the
solar wafer. At least one additional comb-like holder can
suitably be provided, which is to be shifted in a
controlled fashion in the longitudinal direction relative
to the other comb-like holders in such a way that the solar

wafer mounted in the mutually corresponding mounting gaps



hol ders are to be arranged parallel at a distance from
each other and aligned precisely relative to each
other in the |ongitudinal profile for purposes of
accommodati ng the solar wafter- At |east one
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the other comb-like holders to the plane mounted by the
contact surfaces of the respective mounting gap of the two
comb-like holders, by a distance equal to the clearance
existing between the surface of the solar wafer facing away
from the contact surfaces and the contact surface-parallel
guiding surface of the outer contour ug of the mounting gap
of each of the fixed comb-like holders.

The elongated comb-like web of the shiftable comb-like
holder can be designed identically to the elongated web of
the fixed comb-like holder. As an alternative, the mounting
gaps of the elongated web of the shiftable comb-like holder
can be U-shaped when viewed in longitudinal section.



gui di ng surface of the outer contour us of the
mounting gap of each of the fixed conb-1ike hol ders.
The el ongated conb-1i ke web of the shiftable conb-1ike
hol der can be designed identically to the el ongated
web of the fixed comb-like holder. As an alternative,
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like holder dencted on Fig. 1, viewed from the
right on the longitudinal side of the comb-like
holder, and on

Fig. 5 is a view of a section perpendicular to the
longitudinal direction of another embodiment of
the comb-like holder, which consists of two

components, and

Fig. 6 is a perspective view of another embodiment of
the mounting device with a solar wafer in a
mounted position, in which the solar wafer is

fixed backlash-free.

A first embodiment of the mounting device for disk-shaped
substrates such as solar wafers 2 consists of two
identically designed comb-like holders 1 of the kind
visible from Fig. 1 to 4, which are to be spaced parallel

apart and aligned precisely relative to each other in the



substrates such as solar wafers 2 consists of two
identically designed conb-like holders 1 of the kind
visible fromFig. 1 to 4, which are to be spaced
parallel apart and aligned %recisely relative to each
other in the 8 Ilongitudinal profile. The distance
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first recess 5 or second recess 6 are each smaller than the
total depth tges of each comb element 4, and together form
the total depth tges of each comb element 4. The depth t;
and depth t, of the first recess 5 or second recess © can
be identical.

Offsetting the first recess 4 and second recess 5 in the
direction of the X-axis relative to each other forms a
mounting gap 9 of arbitrary width by of an outer contour ug
between the neighboring comb elements 4, which has a
" contact surface 7 and a guiding surface 8 for the solar
wafer 2 to be accommodated in the mounting gap 9. The
contact surface 7 and guiding surface 8 are arranged
relative to each other and parallel to the middle axis A of

the outer contour ua; and the outer contour ua, of the first



contact surface 7 and a guiding surface 8 for the
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bordered by surfaces 16 and 17 of the neighboring comb
elements, which abut the guiding surface 8 or contact
surface 7 of the outer contour us of the mounting gap 9.
The surface 16 and surface 17 are preferably outwardly
guided at an acute angle P or y to the guiding surface 8 or
contact surface 7, which lies within a range of 18° to 22°
or within a range of 13° to 17°. The opening area of the
outer contour ua; of the second recess & having the groove

10 on the web side is designed as a stepped hole.

When the lower edge 21 of the solar wafer 2 to be
introduced into the mounting gap 9 engages with the slanted
surface section 11 of the groove 10 of the outer contour
uA2 of the second recess 6, the solar wafer 2 on the

slanted surface section 11 is glidingly shifted downward
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milled separately and simultaneously, the outer contour uje
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Usennite OF the two defined sheet metal blanks of the comb-
like holder 1 given a longitudinal section of the latter,
when the plane of the longitudinal section runs parallel to
the X-axis at y=t; or y=tgs tw, which are detachably
secured to each other while abutting in a planar manner at
their facing longitudinal sides.

Fig. 6 shows an embodiment of the mounting device with
which the solar wafer 2 held by the latter can be fixed in
a backlash-free position. This embodiment provides parallel
identical comb-like holders 1 spaced apart from each other,

the elongated web 3 of which is designed below as a single



the X-axis at y=tl1l or y=tges-tw, which are detachably

secured to each other while abutting in a planar
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comb-like holders 1 to the plane mounted by the contact

surfaces 7 of the respectively corresponding mounting gap 9
of the two comb-like holders 1, by a distance equal to the
clearance 14 existing between the surface 22 of the solar
wafer 22 facing away from the contact surfaces 7 and the
respective contact surface 7-parallel guiding surface 8 of
the outer contour us of the mounting gap 9 of each of the
two comb-like holders 1.
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solar wafer 22 facing away fromthe contact surfaces
7 and the respective contact surface 7-paralle
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Ua Quter contour of the firét recess

Unz Outer contour of the second recess

us Outer contour of the mounting gap
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conb elenents (4) arranged at equal distances from
each other are provided, which relative to the

| ongi tudi nal extension of the web (3) protrude

per pendi cul arly (Z-axis) -ovdr —a uni f orm hei ght and
exhibit an identical total depth tges corresponding to
the width of the elongateg gﬁ perpendicular (Y-axis)
to the plane formed by th d Z axis, wherein
betmeen t he surfaces of neighboring conb elenents (4)
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middle axis (A) of the recess (b or 6), for the solar
wafer (2) to be mounted in the recess (5 or 6),
characterized in that, a mounting gap (9} is provided
between the respective neighboring comb elements (4)
of the elongated web (3) of the at least one comb-like
holder (1), the outer contour {ug) of which comprises
the contact surface (7) and guiding surface (8) for
the solar wafer (2) to be accommodated in the mounting
gap (9), formed in the direction of the X-axis with an
arbitrary width (by) by two recesses (5 and 6) offset
"relative to each other in the direction of the X-axis,
which have an outer contour (ua; or uaz), and a
respective depth (ti1) or (tz) smaller than thé total
depth (tges) of each comb element {4, wherein the
depth (ti) and the depth (t;) form the respective
total depth (tges) of each comb element (4), and the

outer contour {ua ©r Ua) has a groove (10) on the web



inclined manner at an acute angle (a) relative to the
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facing away from the contact surface (7) and the
guiding surface (8} of the outer contour (ug) of the
mounting gap (9) running parallel to the contact

surface (7).

2. The mounting device according to claim 1,
characterized in that the depth (ti) and the depth
{(ts) of the first recess (5) or second recess (6) are
identical.

3. The mounting device according to claim 1 and 2,
characterized in that the acute angle (a) at which the
plane (12) of the web-side surface section (11) of the
web-side groove (10) of the outer contour (ua Or uaz)
of the first or second recess (5 or 6) runs relative

~to the plane (13) of the contact surface (7) of the

outer contour (us) of the mounting gap (7) can range



the web (3) and solar wafer (1). 4. The nounting

devi ce according to one of the preceding clains,
characterized inthat the width (bH) of the nounting
gap (9) nmeasured in the dirgetton of the X- axis is
identical to the thickness (d) of the solar wafer (2)
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acute angle (B} or ({y) ranging from 18° to 22° or
ranging from 13° to 17° relative to the guiding
surface (8) or contact surface (7), as viewed in the

longitudinal section of the comb-like holder (1).

The mounting device according to one of the preceding
claims, characterized in that the lower longitudinal
edge (18) of the web (3) is inclined at an acute angle
(¢) = 3° relative to the vertical line on the contact
surface (7) of the outer contour (ug) of the mounting

gap (9}).

The mounting device according to one of the preceding
claims, characterized in that the web (3), on which
along the longitudinal extension thereof a plurality
of comb elements (14) are provided at an equal

distance from each other, is fabricated in such a way



the conb-1ike holder (1) to be manufactured that a
single mlling cutter can be used to conpletely
fabricate the mlling contour of the conb-1ike hol der
(1), initially in part startV¥ng fromthe one
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eachs ot MLt d Ty tR€11ed simultaneously, the outer contour of
which (uis or 1uyy) respectively corresponds to the
outer contour Usennitt ©f the two defined sheet metal
blanks of the comb-like holder {1) given a
longitudinal section of the latter, when the plane of
the longitudinal section runs parallel to the X-axis
at y=t; or y=tges—tz, and which are detachably secured
to each other while abutting in a planar manner at

their facing longitudinal sides.

10. The mounting device according to claim 9,
characterized in that the two components (19 and 20)

are screwed together.

11. The mounting device according to one of the preceding
claims, characterized by at least one pair of the
comb-like holder (1), wherein the elongated webs (3)
of the two identically designed comb-like holders (1)

are arranged parallel at a distance from each other



| ongi tudi nal profile. 12. The nounting device

according to claim1ll, characterized in that at | east

one additional conb- |ike holder (27) is provided,

which is to be shifted in a8controlled fashion in the
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backl blsa-rekdepoé?tion of the solar wafer (2) fixed

by the conb-1ike holders (1 28), the shiftable

onb-1i ke hol der IS -
g The mountlng %1ce accordlng to c¢laim 11 and 12,

characterized in that the elongated web (3) of each of
the two mutually spaced apart and identically designed
comb-like holders (1) is designed as a single piece
with a final connecting base section (24), the upper
surface of which incorporates a longitudinally running
guide centrally between the two comb-like holders (1),
inte which the elongated web (3) of the shiftable
comb-like holder (27) can be contrcllably shifted back
and forth with its lower longitudinal edge (18)
parallel and aligned in longitudinal profile.relative
to the respective elongated web (3) of the two
outlying comb-like holders (1).

14. The mounting device according to claim 12 or 13,
characterized in that, in the backlash-free position
of the sclar wafer (2) fixed by the comb-1like holders
{(1; 28), the shiftable comb-like holder (28) 1is



shifted fromits base position, in which, to
accommodate the solar wafer (2), the correspondi ng
mounting gap (9) of the shiftable conb-like hol der
(27) is aligned with the redpectively corresponding
mounting gaps (9) of the two outer conb-1i ke hol ders
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mounting gap (9) of each of the comb-like holders (1).

15. The mounting device according to claim 12 to 14,
characterized in that the elongated web (3) of the
comb-like holder (1} and the elongated web (3) of the
shiftable comb-like holder (28) are identical in
design.

16. The mounting device according to c¢laim 12 to 14,
characterized in that the mounting gap (9) of the
elongated web (3) of the shiftable comb-like holder

(28) are U-shaped viewed in the longitudinal section.



