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Description
Technical Field

[0001] The presentinvention relates to a wafer plating
jig in which a semiconductor wafer is mounted during a
plating process.

Background Art

[0002] Fig. 1 shows the general construction of a wafer
plating apparatus. The wafer plating apparatus is provid-
ed with a plating bath 1 accommodating a plating solution
Q, a plating jig 2 disposed in the plating solution Q ac-
commodated in the plating bath 1, a wafer 3 mounted in
the plating jig 2, an anode 4 also disposed in the plating
solution Q opposite the wafer 3, and a power source 5
connected between the plating jig 2 and the anode 4 for
supplying an electrical current from the anode 4 to the
plating jig 2 in order to form a plating film on the surface
ofthe wafer 3. In addition, a collecting vessel 6 is provided
around the outside of the plating bath 1 to collect plating
solution Q that overflows from the plating bath 1. A cir-
culating pump 7 is provided to circulate plating solution
Q collected in the collecting vessel 6 back to the plating
bath 1, supplying the plating solution Q into the bottom
of the plating bath 1.

[0003] Inthe wafer plating apparatus described above,
a plurality of conducting pins (not shown) are provided
on the plating jig 2 for contacting the conductive layer
formed on the surface of the wafer 3 mounted in the plat-
ing jig 2. A plating layer is formed on the surface of the
wafer 3 by supplying an electrical current from the anode
4 to the conductive film on the wafer 3 via the conducting
pins. Hence, an electrical current flows through the con-
ducting pins when plating the wafer 3. However, since
plating matter also becomes deposited on the ends of
the conducting pins, it is occasionally necessary to per-
form a process to remove these deposits from the pins.
[0004] In another method well known in the art, the
conducting pins are sealed from the plating solution Q in
order to prevent plating matter from depositing on the
ends of the conducting pins. However, no conventional
wafer plating apparatus with a simple construction has
included a seal construction capable of completely seal-
ing individual conducting pins from the plating solution Q.

Disclosure of Invention

[0005] In view of the foregoing, it is an object of the
present invention to provide a wafer plating jig for a plat-
ing apparatus having a simple construction and being
capable of sealing individual conducting pins from the
plating solution.

[0006] To solve the above subject matter, there is pro-
vided a wafer plating jig, comprising: a main jig body hav-
ing a plate shape, an opening being formed in the center
thereof; and a plurality of gripping mechanisms and a
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plurality of conducting pins disposed around a periphery
of the opening for gripping the wafer and conducting elec-
tricity to the same; said gripping mechanism comprising:
a base support; a holder rotatably fixed on a hinge pin
supported on the base support; a coil spring for urging
the front end of the holder toward a surface of the main
jig body for gripping the wafer; a conducting pin posi-
tioned in the base support opposite the front end of the
holder, said conducting pin being covered by a seal pack-
ing; wherein the wafer is gripped in the gripping mecha-
nisms between the front ends of the holders and the con-
ducting pins.

[0007] According to another aspect of the present in-
vention, there is provided a wafer plating jig as claimed
in Claim 1, wherein the seal packing is formed by molding
surrounding the conducting pin and has a bell-shaped,
and end of the bell-shaped seal packing is protruding a
prescribed length past the end of the conducting pin.
[0008] According to another aspect of the present in-
vention, there is provided a wafer plating jig as claimed
in Claim 1, wherein: the gripping mechanism is provided
with a cylinder formed of resin, which is inserted between
the hinge pin and the coil spring.

[0009] According to another aspect of the present in-
vention, there is provided a wafer plating jig as claimed
in Claim 1, wherein the wafer plating jig is provided with
an open/close jig for connecting the rear ends of the hold-
ers of the gripping mechanisms commonly, so that the
plural of gripping mechanisms is simultaneously opened
or closed thereby.

Brief Description of Drawings
[0010]

Fig. 1 shows the general construction of a wafer plat-
ing jig according to the prior art;

Fig. 2Ais a plan view and Fig.2B is a cross-sectional
view along the plane and in the direction indicated
by the line AA in Fig.2A showing the construction of
a wafer plating jig according to the present invention;
Fig. 3Ais a plan view, Fig. 3B is a side view, Fig.3C
is a rear view, and Fig.3D is a cross-sectional view
along the line and direction indicated by the arrows
AAin Fig.3A, which shows the construction of a grip-
ping mechanism used in the wafer plating jig accord-
ing to the present invention;

Fig.4Ais aplan view and Fig. 4B is a cross-sectional
view along the line and in the direction indicated by
the arrows CC in Fig. 4A showing the construction
of a conducting pin and seal packing used in the
wafer plating jig according to the present invention;
Figs. 5A and 5B are explanatory diagrams showing
the procedure for mounting a wafer in the wafer plat-
ing jig according to the present invention; and

Fig. 6A is a plan view and Fig. 6B is a side view
showing the construction of a wafer plating jig ac-
cording to the present invention.
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Best Mode for Carrying Out the Invention

[0011] A wafer plating jig according to a preferred em-
bodiment of the present invention will be described while
referring to the accompanying drawings.

[0012] Fig. 2A and 2B shows a plan view and cross-
sectional view of the wafer plating jig according to the
preferred embodiment. As shown in the diagram, the wa-
fer plating jig 10 is provided with a plate-shaped main
body 11, a circular opening 12 formed in the center of
the main body 11, and a plurality (eight, in the current
example) of gripping mechanisms 13 mounted around
the circumference of the circular opening 12 for gripping
a wafer W.

[0013] Figs. 3A-3D shows a plan view, side view, rear
view, and cross-sectional view showing the construction
of the gripping mechanisms 13. Each gripping mecha-
nism 13 is provided with a base 14 having a supporting
portion 14a on both ends, a hinge pin 15, a holder 16,
and a coil spring 17. The hinge pin 15 is supported be-
tween the two supporting portions 14a,14a. The holder
16 is rotatably supported on the hinge pin 15. The holder
16 has a front end 16a and a back end 16b. The coil
spring 17 provided around the hinge pin 15 urges the
front end 16a of the holder 16 toward the bottom of the
base 14 (see arrow B in Fig. 3B). The base 14 is fixed to
the main body 11 by screws 18,18.

[0014] As shown in Fig. 3D, a cylindrical resinous
sleeve 19 is interposed between the coil spring 17 and
hinge pin 15. Accordingly, the position of the coil spring
17 around the hinge pin 15 is maintained by the resinous
sleeve 19, thereby improving the stability of the rotating
force that is generated by the urging force of the coil
spring 17.

[0015] A conducting pin 21 shown in Figs. 4A and 4B
having an enlarged diameter portion 21a is disposed in
a position opposing the front end 16a of the holder 16. A
seal packing 20 formed of silicone rubber, fluoro rubber,
or the like is molded to cover the conducting pin 21 and
fit around the enlarged diameter portion 21a of the con-
ducting pin 21. A bell-shaped protruding end of the seal
packing 20 protrudes a prescribed dimension t over the
ends of the conducting pin 21. Figs. 4A and 4B show a
plan view and cross-sectional view respectively of the
seal packing 20 and conducting pin 21.

[0016] By pressing down on the back end 16b of the
holder 16, the holder 16 resists the urging force of the
coil spring 17 and opens by rotating around the hinge pin
15. When the back end 16b is released, the urging force
of the coil spring 17 causes the holder 16 to rotate back
in the opposite direction around the hinge pin 15 until
closed. When a wafer W is interposed between and
gripped by the end of the conducting pin 21 and front end
16a of the holder 16, as shown in Fig. 3B, the end of the
conducting pin 21 contacts the conductive film formed
on the surface of the wafer W. At the same time, the
cylindrically shaped protruding end of the seal packing
20 contacts the surface of the wafer W. With this con-
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struction, the seal packing 20 completely seals in the
conducting pin 21, preventing plating solution from con-
tacting the same. With its bell shape, the protruding end
of the seal packing 20 is capable of forming a close con-
tact with the surface of the wafer W, thereby producing
a sealing effect.

[0017] With a wafer plating jig having the construction
described above, an open/close jig 22 is provided to push
on each of the back ends 16b of the holders 16 for open-
ing/closing all of gripping mechanism 13 simultaneously,
as shown in Fig. 5A. The open/close jig 22 pushes up-
ward on the bottom of the back end 16b of the holder 16.
At the same time, a jig 23 transfers the wafer W to a
position near the ends of the plurality of conducting pin
21, as shown in Fig. 5B. From this position, the open/
close jig 22 is lowered to position the wafer W automat-
ically by closing the gripping mechanisms. The surface
of the holder 16 opposing the ends of the wafer W is
configured to push the wafer W in a direction toward the
center of the circular opening 12 as the holder 16 rotates
aboutthe hinge pin 15. Hence, by simultaneously rotating
the plurality of holder 16 in the closing direction, the wafer
W is automatically locked into a position. At this time, the
wafer W is gripped between the front ends 16a of the
holders 16 and the ends of the conducting pins 21.
[0018] As described above, the seal packing 20 is
formed by molding into a cylindrical shape to fit around
the periphery of the conducting pin 21. Moreover, since
the protruding end of the seal packing 20 is formed in a
bell shape, when the seal packing 20 contacts the surface
of the wafer W, the seal formed thereby has a small sur-
face area. Accordingly, it is possible to form a tight seal
with only a small amount of pushing force. Hence, each
of the conducting pins 21 is completely sealed inside the
seal packing 20. Further, since the seal packing 20 is
formed by molding to fit around the conducting pin 21,
the positional relationship between the ends of the con-
ducting pin 21 and the ends of the seal packing 20 are
fixed (the dimension ¢t shown in Fig. 4B is fixed), thereby
achieving a stable seal.

[0019] Intheplatingjig 10 described above, the circular
opening 12 is formed in the plate-shaped main body 11.
However, the circular opening 12 is not limited to a cir-
cular shape but can also have a rectangular shape, for
example. Figs. 6A and 6B show a plating jig 10 having a
rectangular opening 12 and a plurality of gripping mech-
anisms 13 disposed around the peripheral edge of the
opening.

[0020] Various electronic components may also be
mounted in the area D of the plating jig 10 shown in Fig.
2, such as a component provided to supply electricity to
the wafer W via the conducting pins 21. However, since
these electronic components are not directly related to
the present invention, a description of them has been
omitted.

(1) As described in the embodiment above, the grip-
ping mechanisms disposed around the periphery of
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the opening of the main jig body grip the wafer to be
plated at the periphery thereof and conduct an elec-
tric current, principal portion of the wafer is exposed
to be plated at the opening of the main jig body. Since
the holder is rotated and opened around the hinge
pin against the urging force of the coil spring, the
wafer can be loaded by pushing the holder. And,
since the holder is rotated and closed around the
hinge pin by the urging force of the coil spring, the
wafer can be mounted in the plating jig and posi-
tioned automatically to be aligned at the opening of
the main jig body by releasing the holder. Further
more, seal packing is provided around the conduct-
ing pins on the wafer plating jig in order to hermeti-
cally seal in the conducting pins when the wafer has
been gripped by the gripping mechanisms. Since the
surface area formed by the seal is small, a strong
seal can be achieved with a small amount of pushing
force.

(2) As described in the embodiment above, the seal
packing is formed by molding around the conducting
pins, and the protruding end of the seal packing is
bell-shaped and protrudes a prescribed distance
past the end of the conducting pin. Accordingly, a
stable seal is possible because the positional rela-
tionship between the ends of the conducting pins
and the ends of the seal packing is uniform.

(3) As described in the embodiment above, a resin-
ous sleeve is inserted between the hinge pin and the
coil spring. Accordingly, the position of the coil spring
in relation to the hinge pin is maintained by the res-
inous sleeve, thereby achieving a more stable force
for rotating the holder.

(4) As described in the embodiment above, the wafer
plating jig is configured to automatically position the
wafer by the opening and closing operation of the
gripping mechanisms. Accordingly, the wafer can be
easily positioned in the mounting area of the plating
jig by simply opening and closing the plurality of grip-
ping mechanisms simultaneously.

Industrial Applicability

[0021] The present invention is appropriate for use in
an apparatus, which is used to plate a semiconductor
wafer or the like.

Claims

1. A wafer plating jig (2) for gripping a wafer (3), com-
prising:

a main jig body (11) having a plate shape, an
opening (12) being formed in the center thereof;
and

a plurality of gripping mechanisms (13) and a
plurality of conducting pins (21) disposed
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around a periphery of the opening (12) for grip-
ping the wafer and conducting electricity to the
same;

said gripping mechanism (13) comprising:

a base support (14);

a holder (16) rotatably fixed on a hinge pin
(15) supported on the base support (14);

a coil spring (17) for urging the front end
(16a) of the holder (16) toward a surface of
the main jig body (11) for gripping the wafer
(3)

a conducting pin (21) positioned in the base
support (14) opposite the front end (16a) of
the holder (16), said conducting pin (21) be-
ing covered by a seal packing (20);
wherein the wafer (3) is gripped in the grip-
ping mechanisms (13) between the front
ends (16a) of the holders (16) and the con-
ducting pins (21).

A wafer plating jig (2) as claimed in Claim 1, wherein
the seal packing (20) is formed by molding surround-
ing the conducting pin and has a bell-shaped, and
end of the bell-shaped seal packing (20) is protruding
a prescribed length past the end of the conducting
pin (21).

A wafer plating jig (2) as claimed in Claim 1, wherein
the gripping mechanism (13) is provided with a cyl-
inder formed of resin, which is inserted between the
hinge pin (15) and the coil spring (17).

A wafer plating jig (2) as claimed in claim 1, wherein
the wafer plating jig is provided with an open/close
jig (22) for connecting the rear ends (16b) of the hold-
ers (16) of the gripping mechanisms (13) commonly,
so that the plural of gripping mechanisms is simul-
taneously opened or closed thereby.

Patentanspriiche

Waferplatierhaltevorrichtung (2) zum Erfassen eines
Wafers (3), wobei Folgendes vorgesehen ist:

einen Hauptgreifkérper (11) mit einer Platten-
form, wobei eine Offnung (12) in der Mitte davon
ausgeformt ist; und

eine Vielzahl von Greifmechanismen (13) und
eine Vielzahl von Leitungsstiften (21) angeord-
net um einen Umfang der Offnung (12) herum,
um den Wafer zu ergreifen und Elektrizitat zu
diesem zu leiten;

wobei der Greifmechanismus (13) Folgendes
aufweist:

einen Basistrager (14);
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einen drehbar an einem Angelstift (15) be-
festigten Halter (16), wobei der Angelstift
(15) auf dem Basistrager (14) gehalten ist;
eine Schraubenfeder (17), um das Vorde-
rende des Halters (16) zu dem Hauptgreif-
koérper (11) hin zu driicken, zum Erfassen
oder Ergreifen des Wafers (3);

einen Leitstift (21) positioniert in dem Basi-
strager (14) entgegengesetzt zu dem Vor-
derende (16a) des Halters (16), wobei der
Leitstift (21) durch eine Dichtungspackung
(20) abgedeckt ist;

wobei der Wafer (3) durch den Greifmecha-
nismus (13) zwischen den Vorderenden
(16a) der Halter (16) und den Leitstiften (21)
erfasst oder ergriffen wird.

Waferplatierhaltevorrichtung (2) nach Anspruch 1,
wobei die Dichtungspackung (20) durch eine Form
gebildet ist, die den leitenden Stift umgibt und eine
Kugelform aufweist, und wobei das Ende der kugel-
férmigen Dichtungspackung (20) Uber eine vorge-
schriebene Lange Uber das Ende des Leitstiftes (21)
hinausragt.

Waferplatierhaltevorrichtung (2) nach Anspruch 1,
wobei der Greifmechanismus (13) mit einem aus
Harz gebildeten Zylinder versehen ist, der zwischen
dem Angelstift (15) und der Schraubenfeder (17) ein-
gesetzt ist.

Waferplatierhaltevorrichtung (2) nach Anspruch 1,
wobei die Waferplatierhaltevorrichtung mit einer of-
fenen/geschlossenen Haltevorrichtung (22) verse-
hen ist und zwar zur Verbindung der hinteren Enden
(16b) der Halter (16) des Greifmechanismus (13) ge-
meinsam derart, dass die Vielzahl der Greifmecha-
nismen gleichzeitig dadurch geodffnet oder ge-
schlossen wird.

Revendications

Support pour métallisation de tranches (2) pour saisir
une tranche (3), comprenant :

un corps de support principal (11) ayant une for-
me de plaque, une ouverture (12) étant formée
au centre de celui-ci ; et

une pluralité de mécanismes de préhension (13)
etune pluralité de broches conductrices (21) dis-
posées autour d'une périphérie de I'ouverture
(12) pour saisir la tranche et conduire de I'élec-
tricité a cette derniére ;
ledit mécanisme de
comprenant :

préhension  (13)

un support de base (14) ;
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un élément de maintien (16) fixé a rotation
sur un axe d’articulation (15) supporté sur
le support de base (14) ;

un ressort hélicoidal (17) pour pousser I'ex-
trémité avant (16a) de I'élément de maintien
(16) vers une surface du corps de support
principal (11) pour saisir la tranche (3) ;
une broche conductrice (21) positionnée
dans le support de base (14) en face de
l'extrémité avant (16a) de I'élément de
maintien (16), ladite broche conductrice
(21) étant revétue d’'une garniture d’étan-
chéité (20) ;

ou la tranche (3) est saisie dans les méca-
nismes de préhension (13) entre les extré-
mités avant (16a) des éléments de maintien
(16) et les broches conductrices (21).

Support pour métallisation de tranches (2) selon la
revendication 1, dans lequel la garniture d’étanchéi-
té (20) est formée par un moulage entourant la bro-
che conductrice et est en forme de cloche, et I'ex-
trémité de la garniture d’étanchéité en forme de clo-
che (20) fait saillie d’'une longueur déterminée au-
dela de I'extrémité de la broche conductrice (21).

Support pour métallisation de tranches (2) selon la
revendication 1, dans lequel le mécanisme de pré-
hension (13) est muni d’'un cylindre formé de résine,
qui est inséré entre I'axe d’articulation (15) et le res-
sort hélicoidal (17).

Support pour métallisation de tranches (2) selon la
revendication 1, dans lequel le support pour métal-
lisation de tranche est muni d’'un support ouvert/fer-
meé (22) pour relier les extrémités arriéres (16b) des
éléments de maintien (16) des mécanismes de pré-
hension (13) de maniéere générale, de sorte que la
pluralité de mécanismes de préhension sont ainsi
simultanément ouverts ou fermés.
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