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strates to maintain them in a spaced apart relation- ship. The present
invention relates to the packaging   The wafer(s) may then be electrically
connect- of semiconductor integrated circuits according to  ed to the
packaging device, e.g. by spring elec- claim 1, and more particularly to a
packaging tech-   5   trodes. nique for semiconductor integrated circuits
formed   Embodiments of the present invention will now on a large-sized
semiconductor substrate such as a  be described in detail by way of
example, with semiconductor wafer.                             reference to
the accompanying drawings, in which: In general, semiconductor integrated
circuits    Fig. 1A is a perspective view of an entire pack- are
constructed on respective parts of a substate,  10    aging device for
supporting a plurality of large- i.e. a semiconductor wafer chip the wafer
then     sized semiconductor substrates constructed of a being subdivided
by dicing it into a plurality of   semiconductor wafer; parts each
corresponding to one or more integrated  Fig. 1 B is an enlarged
perspective view of a circuits. However, recently, constructions have
supporting member employed In the packaging been investigated in which the
semiconductor wa-  15    device shown in Fig. 1A; fer is not subdivided,
but a plurality of integrated  Fig. 1C Is a side view of the supporting
mem- circuits are fabricated on the whole of the semicon-  ber; ductor
wafer so as to construct a large-sized semi-  Fig. 1D is a side view of the
modified supporting conductor integrated circuit. Such a semiconductor
member; manufacturing technique is described in e.g. JP-A-  20  Fig. 2A is
a perspective view of an entire pack- 61/290739, in which one large-sized
semiconductor   aging device; integrated circuit is constructed on the
entire semi-  Figs. 2B and 2C are side views of a semicon- conductor wafer.
ductor substrate supporting member; There is, however, no known method of
pack-      Fig. 2D is a perspective view of a pillar connect- aging a stack
of large-sized semiconductor wafers  25    ing substrate 2, which is
observed from its bot- where the connections to each wafer are indepen-
tom side; dent of the connections to the other wafers.        Fig. 2E is a
perspective view of a connection US-A-3 908 155 discloses a device for
pack-      part between the pillar and the pillar connecting aging a stack
of wafers interconnected by a com-    substrate; mon interconnection bus.
Similarly, the disclosure  30  Fig. 2F is a perspective view of a modified
contained in the IBM Technical Disclosure Bulletin,  packaging device; vol.
17, no. 4, September 1974: "Packaging for      Fig. 3A is a plan view of a
mounting substrate large memory system", by H. F. Tepper, describes    on
which a plurality of semiconductor chips are a packaging device where the
interconnections to    mounted; the wafers extend from common
interconnection  35   In a semiconductor integrated circuit according tabs.
to a first embodiment of the present invention, as The present invention
therefore proposes a    illustrated in Fig. 1A, an integrated circuit
region stack of large sized semiconductor substrates,    101A on which
various integrated circuits have comprising a packaging device with a
plurality of  been constructed, Is present on a surface of a engaging
means, each engaging means being for  40  large-sized semiconductor
substrate 101 made of a engaging a respective one of the substrates to
semiconductor wafer. At a central portion of the maintain the substrates in
spaced apart relation-  above-described semiconductor substrate 101, a
ship, characterised in that:                     rectangular opening 102
which has been formed the engaging means including means for pro-  -    by,
for instance, etching treatment, is formed. The viding a plurality of
independent electrical connec-  45  semiconductor substrate 101 is
supported by an tions to the substrate.                           upper
supporting member 105A and a lower sup- The engaging means may be a
plurality of      porting member 105B made of, e.g., an epoxy
interconnected pillars each having means for en-  resin in such a manner
that, a rectangular pillar 103 gaging the substrates at the periphery of
those   made of, for instance, an alminium alloy or a plas- substrates.
This has the advantage that the wafer(s)  50  tic resin is pierced through
the opening 102, and are supported at a plurality of positions, so that the
the substrate is sandwiched by both the upper and wafer(s) cannot vibrate
or twist. The pillars may  lower supporting members 105A and 105B formed
then be hingedly interconnected to the base, possi-  on the four sides of
the pillar 103. The central bly via springs which holds them into
engagement  portion of this pillar 103 is made empty. A size of with the
wafers.                             55  the opening 102 of the substrate
101 is defined Thus, the present invention may provide a     under the
condition that the pillar 103 can be stack of large-sized semiconductor
substrates,   substantially penetrated through the opening 102 comprising a
packaging device engaging the sub-  while both the upper and lower
supporting mem- 3  
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bent toward the pillar side.  silver is plated. Between this lead 109 and
the pillar It should be noted that if the pillar 103 is made of a  103, an
epoxy resin is provided for electrical in- metal such as aluminium, the
surface of the metal  sulation. A core 108B of an electrically insulated
pillar is covered with a resin so as to electrically  cable 108, the
surface of which is covered with an insulate the wiring leads. A plurality
of connector   5   insulating film 108A such as a resin, vinyl chloride,
pins 104 are formed on the bottom of the pillar 103  Is connected to the
corresponding electrode 110 so as to package the pillar 103 which mounts a
by, for example,solder 111. The Insulated cable plurality of semiconductor
substrates 101, on a  108 is attached to the pillar 103 by adhesive agent
packaging substrate (not shown).                 so that these insulated
cables are employed to Both the upper and lower supporting members  10
connect between the respective semiconductor 105A and 105B have such a
shape that, as Illus-  substrates 101 provided on the pillar 103 and also
trated in Figs. 1 B and 1 C, each edge thereof lo-  the semiconductor
substrate 101 and the connector cated at the pillar 103 is engaged with a
supporting  pin 104 shown in Fig. 1A. projection 103A which projects from
the pillar 103.  A spring electrode 115 having elasticity is pro- A hole
119 for penetrating a supporting shaft 114   15  vided on the upper surface
corresponding to the therethrough is formed on the upper supporting
respective fixing electrodes 106 of the upper sup- member 105A, lower
supporting member 105B,       porting member 105A. A pin 116 made of, for
and supporting projection 103A, respectively. That  example, silver-plated
aluminium is mechanically is to say, both the upper and lower supporting
and electrically connected between the spring elec- members 105A and 105B
are mounted on the   20  trode and the fixing electrode 106. The respective
supporting projection 103A in such a manner that  spring electrodes 115 are
resiliently in contact with they can be rotated with respect to the
supporting  an electrode 120 made of, for example, an alumin- axis 114 as
its rotating center. To sandwich the  ium film which is provided on the
surface of the semiconductor substrate 101 by the upper and
semiconductor substrate 101. Also, a spring elec- lower supporting members
105A and 105B, a twist  25  trode 115 is provided on the lower supporting
coil spring 112 is arranged on both sides of the  member 105B in order that
it is used as a support- upper and lower supporting members 105A and
ing member for sandwiching the semiconductor 1 05B one end 1 12A of the
twist coil spring 112 is  substrate 101. That is to say, the semiconductor
fixed to either the upper supporting member 105A  substrate 101 is
supported in such a manner that a or lower supporting member 105B, and the
sup-  30  plurality of spring electrodes 115 respectively pro- porting
shaft 114 is penetrated through a central  vided on the upper and lower
supporting members hole 113 thereof. It is seen that only twist coil  105A
and 105B sandwich this substrate 101. spring 112 of one edge of the
respective upper and   When the semiconductor substrate 101 is load- lower
supporting members 105A and 105B in Figs.  ed on the pillar 103, as
illustrated in Fig. 1C, the 1B and 1C. As a result, the semiconductor sub-
35  upper and lower supporting members 105A and strate 101 Is supported by
the upper and lower   105B are bent toward the pillar by the manual
supporting members 105A and 105B by means of     operation. To prevent the
semiconductor substrate the elasticity of the above-described twist coil
101, which is supported by both the upper and spring 112.
lower supporting members 105A and 105B, from A plurality of fixing
electrodes are fixed on the   40  being vibrated in the horizontal
direction, a rubber upper surface of the upper supporting member     117
made of, for instance, a sillicone rubber for 105A, which are made of
aluminium on which, for  preventing the horizontal vibrations is employed
instance, copper or silver is plated. A plurality of  between the upper
supporting member 105A of the brush electrodes having elasticity are
provided on  pillar 103 and the lower supporting member 105B. the side of
the pillar 103 corresponding to the   45  It should be noted that the
pillar 103 may be fixing electrodes 106, and one end of the respec-  shaped
as a cylinder according to the invention. In tive brush electrodes is
resiliently in contact with  this case, it is apparent that the shape of
the the surface of the corresponding fixing electrodes  opening 102 formed
on the semiconductor sub- 106. The end portion of the respective brush
elec-  strate 101 may be circle. trodes. 107 which is resiliently in
contact with the   50  It should also be noted that both rear surfaces
respective fixing electrodes, is slidable on the cor-  of two sheets of the
semiconductor substrates 101, responding fixing electrode 106 while the
upper  on which no integrated circuit 101A is arranged, supporting members
105A is rotated. Another elec-  are connected to each other by the adhesive
agent, trode 110 made of, for example, cupper is provided  and thus the
connected semiconductor substrates on an inner surface of the pillar 103,
in relation to  55  are sandwiched by these upper and lower support- the
above-described brush electrode 107, and is  ing members 105A and 105B. In
this case, an connected to the brush electrode 107 by a lead   interval
between the upper and lower supporting 109 made of, for instance, aluminium
on which    members 105A and 105B is wider than that of a 
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semiconductor substrate 105.              both the upper and lower ends
thereof are made The following effects according to the first em-  closed.
The adhesive agent 118 is coated on both bodiment will be achieved.
the upper and lower ends thereof are made closed. (1). The packaging device
according to the first  The adhesive agent 118 is coated on both the
embodiment is so constructed that the center   5   upper and lower ends
which are in turn attached to portion of the above-described semiconductor
the central portion of the semiconductor substrate substrate 101 is
supported by the pillar 103   101. No integrated circuit is constructed on
the which passes through the center portion of the  portion to which the
pillar 103 of the semiconductor large-sized semiconductor substrate 101,
and   substrate 101 is attached. Connecting electrodes also by the upper
and lower supporting mem-   10  (not shown) are employed on both surfaces
of the bers 105A and 105B mounted on the pillar 103.  semiconductor
substrate 101, corresponding to the Accordingly, since the large-sized
semiconduc-  electrode 115 mounted on the pillar 103. Electrical tor
substrate 101 can be supported in a stable  connection is made between the
electrodes formed condition, the packaging device for stably pack-  on
both surfaces of the semiconductor substrate aging the semiconductor
substrate 101 can be   15  101 via the connecting hole which penetrates
obtained:                                      through the semiconductor
substrate 101. (2). Since the spring electrodes 115 are pro-     The pillar
103 and semiconductor substrate vided on the upper and lower supporting
mem-  101 are alternately stacked from the bottom. bers 105A and 105B for
sandwiching the semi-      The advantage achieved by the above-de-
conductor substrate 101, the semiconductor  20  scribed first embodiment
will now be summarized. substrate 101 can be supported and simulta-    That
is to say, since the central portion of the neously, the electrical
connection can be estab-  semiconductor substrate is supported so as to
con- lished between the respective semiconductor    struct the packaging
device, and thus, the large- substrates 101, and also between the semicon-
sized semiconductor substrate can be stably sup- ductor substrate 101 and
the packaging sub-  25  ported, the packaging device for packaging the
strate.                                        large-sized semiconductor
substrate in a stable (3). As the connector pin 104 is mounted on the
condition can be realized. bottom of the pillar 103, the pillar 103 is
pack-  In Fig. 2A, reference numeral 203 denotes a aged onto the packaging
substrate and simulta-  semiconductor wafer made of a monocrystal silicon
neously, the electrical connection can be   30  and reference numeral 203A
indicates an integrat- achieved.                                      ed
circuit region for constructing various Integrated (4). Since the center
portion of the semiconduc-  circuits. tor substrate 101 is connected to the
pillar 103,  A packaging device of a semiconductor in- the maximum distance
between this connection   tegrated circuit according to this second embodi-
point and the arbitrary point on the circuit region   35  ment includes
pillars 201a, 201b, 201c and 201d 101A is substantially equal to a half of
the   standing at a peripheral portion of an integrated diameter of the
semiconductor wafer 101 so that  wafer 203, and a pillar connecting
substrate 202 a difference between the transferring speeds   which is
connected to the lower end portions of can be reduced.
these pillars 201a and 201d so as to stably stand (5). As the center
portion of the semiconductor  40  these pillars. The pillar 201 and pillar
connecting substrate 101 is supported, and no shielding   substrate 202 are
made of a resin such as an part is present around the semiconductor sub-
epoxy resin, or aluminium. The semiconductor wa- strate, the heat radiation
effect can be improved.  fer 203 is sandwiched by semiconductor substrate
(6). Since a plurality of semiconductor sub-   supporting members 205 and
210 which are pro- strates 101 are mounted on the pillar 103 in  45  vided
on the pillar 201. Among the above-de- such a way that these substrates are
succes-   scribed pillars 201a to 201d, the pillars, for in- sively
overlapped along the pillar 103, a large  stance, 201b and 201c are
arranged to be bent, or quantity of circuits can be arranged within a
brought down as shown in Fig. 2E. The remaining smaller packaging area.
pillars 201a and 201d are fixed on the pillar con- The packaging device
according to the inven-  50  necting substrate 202. It should be noted that
only tion may be constructed as packaging device as  the pillar 201a, three
pillars 201a to 201c, or all of shown in Fig. 1D.
the pillars 201a to 201d may be bent or brought In Fig. 1D the
semiconductor substrate 101   down. The pillars 201 other than the bendable
has no opening 102 as illustrated in Figs. 1 A to 1C.  pillars 201 are
fixed on the pillar connecting sub- The shape of the pillar 103 is formed
as a rectan-  55  strate 202. glar pillar or a cylindircal pillar, the
upper and lower  Then, a description will now be made of the 



edges of which are flat surfaces. That is to say, an  portion for
supporting the semiconductor wafer 203 interior of the pillar 103 is formed
as a cavity, and  of the pillar 201. 5    7                EP 0 288186 B1
8 In Fig. 2B, the semiconductor wafer 203 is   lars 201 a, 201 b, 201c and
201 d, so that the semi- supported by the upper semiconductor substrate
conductor wafer 203 can be sandwiched at four supporting member 205 and the
lower semicon-     positions under the stable condition. Furthermore,
ductor substrate supporting member 206 mounted   the above-described spring
electrode 206, wiring on the pillar 201 in the fixed condition. The upper
5   leads 207 and 208, coil spring 209 and pressure semiconductor substrate
supporting member 210 is  spring 211 are mounted on the respective upper
made of, for instance, a resin such as an epoxy  and lower substrate
supporting members 205 and resin, or alminium, and is integrally formed
with, for  210 which are mounted on the corresponding four example, the
pillar 201. The lower semiconductor  pillars 201. With respect to the
spring electrode substrate supporting member 210 Is mounted on a   10  206,
the electrode 204 is arranged to the semicon- supporting section 201A
projecting from the pillar  ductor wafer 203. 201 in such a manner that it
is rotatable around the  To the terminal electrode 214 at the outer wall
supporting shaft 212. The lower semiconductor    of the pillar 201, a core
215A of a cable 215 which substrate supporting member 210 Is made of, for
is Insulating-covered with vinyle chloride Is con- instance, a resin such
as a glass epoxy resin, or  15  nected by solder. This insulating cable 215
con- aluminium. A plurality of hair-pin-shaped spring   nects the'
respective semiconductor wafers 203, electrodes 206 are provided on the
lower surface of  and the semiconductor wafers 203 packaged on [err] upper
semiconductor substrate supporting   the packaging substrate and also the
wiring lines member 205 so as to be resiliently connected to  on the
packaging substrate. the electrode 204 of the semiconductor wafer 203.  20
A sandwiching member of the semiconductor The spring electrode 206 is
connected via an em-  wafer 203, as illustrated in Fig. 2C, is provided in
boded wiring lead 207 which penetrates through   such a manner that the
semiconductor wafer sup- the upper semiconductor substrate supporting
porting, or sandwiching member 205 is [err]-shaped, member 205, and the
upper wiring lead 208 of the  and both the spring electrode 206 and
pressure upper surface of the upper semiconductor sub-  25  spring 211 are
fixed on the side surface of the strate supporting member 205, to a
terminal elec-  inside thereof. The pillar 201 defines a cavity 218 trode
214 provided on the outer wall of the pillar  of a cylindrical form at the
portion corresponding to 201. The wiring lead 208 penetrates through a
the semiconductor substrate supporting member through hole formed on the
pillar 201. To achieve  205 in order to fit with the semiconductor
substrate the better contact between the lower semiconduc-  30  supporting
member 205. The semiconductor sub- tor substrate supporting member 201 and
the semi-  strate supporting member 205 fitted within this conductor wafer
203, the hair-pin-shaped pressure  cavity 218 is positioned to be depressed
by the spring 211 is provided on the upper surface of the  coil spring 219.
A terminal electrode 217 is pro- lower semiconductor substrate supporting
member  vided on the upper surface of the semiconductor 210, i.e., the
plane opposite to the semiconductor  35  substrate supporting member 205,
to which the wafer 203. By connecting by the coil spring 209  core 215A of
the cable 215 is connected. The between the upper semiconductor substrate
sup-   cable 215 extends over the plane opposite to the porting member 205
and the lower semiconductor   semiconductor wafer 203, i.e., the outer wall
of the substrate supporting member 210, both the force  pillar 201. This
cable 215 is connected via a required for sandwiching the semiconductor
wafer  40  through hole formed on the pillar 201 adjacent to 203 by means
of both the upper and lower semi-  the semiconductor substrate supporting
member conductor substrate supporting members 205 and   215 to the terminal
electrode 216. To achieve the 210, and also the force required for
connecting the  better connection between the spring electrode 206 spring
electrode 206 to the electrode 204 of the  and the electrode 204 and also
firmly sandwich the semiconductor wafer 203. The portion on which the  45
semiconductor wafer 203, an interval between the coil spring 209 of the
lower semiconductor sub-  spring electrode 206 and pressure spring 211 by
strata supporting member 210 is located at the   which the semiconductor
wafer 203 is not yet side of the semiconductor wafer 203 rather than
mounted, is narrower than the thickness of the the supporting axis 212. A
handle 213 is mounted  semiconductor wafer 203. on the lower surface of the
lower semiconductor  50  As illustrated in Fig. 2D, a plurality of
connector substrate supporting member 210 so as to open a  pins 221
connected to the cable 215, as illustrated space defined between the upper
and lower semi-  in Fig. 2B or 2C, are provided on the bottom of the
conductor substrate supporting members 205 and   pillar connecting
substrate 202. These connector 210 when mounting the semiconductor wafer
203.   pins 221 are connected to the connector for the 



The above-described upper semiconductor sub-  55   packaging substrate.
Since the pillar connecting strate supporting member 205, lower semiconduc-
substrate 202 is mounted to the packaging sub- tor substrate supporting
member 210, and coil    strate by screws during the packaging operation, a
spring 209 are mounted on the corresponding pil-  plurality of screw holes
220 are formed. 6    9                EP 0 288 186 B1                   10
One example of the connection between the       the packaging substrate in
such a manner that lower end portion of the pillar 201 and the pillar  the
stable supporting condition for the semicon- connecting substrate 202 is
shown in Fig. 2E. As    ductor wafer 203 is not disturbed, in other shown
in Fig. 2E, the connecting portion of the     words, the semiconductor
wafer 203 is not bent. pillar connecting substrate 202 is engaged with the
5  (3). The spring electrode 206 is provided on the lower portion of the
pillar 201, and rotatably con-  semiconductor substrate supporting member
nected in such a manner that a mounting bolt 227    205, with the result
that both the semiconductor is inserted into the corresponding bolt hole
230    wafer 203 can be sandwiched and simultaneous- formed on these
portions. The bolt 227 is so ar-   ly the electrical connection can be
realized. ranged that it is not dropped from the correspond-  10     (4).
As the electrode mounted on the semicon- ing bolt hole 230 by mounting a
nut 228 on the      ductor substrate supporting member 205 is used screw
section 227. A twist coil spring 222 is posi-  as the spring electrode 206,
the sandwich effect tioned on both sides of  the pillar and the bolt 227
by the semiconductor wafer 203 can be im- is penetrated through the
respective center holes   proved so as to electrically connect the cor-
226. One end of this twist coil spring 222 is moun-  is    responding
portions. ted in the spring mounting hole 223 of the pillar   (5). Since
the twist coil spring 222 or lid 229 for connecting substrate 202, whereas
the other end     standing the pillar 203 is employed, the pillar thereof
is mounted in the spring mounting hole 225  201 may not be bent while
supporting the semi- formed on the projecting 224 of the pillar 201. The
conductor wafer 203, so that the stable support- pillar 201 can be stood up
at a right angle by this  20    ing condition of the semiconductor wafer
203 twist coil spring 222, and also the bent pillar 201  can be maintained
for a long time. can be recovered by means of the twist coil spring  (6). A
plurality of semiconductor wafers 203 can 222.
be mounted on the pillar 201, with the result that It should be noted that
both the pillar 201 and  a large circuit system can be arranged with a
pillar connecting substrate 202 may be constructed   25    smaller
packaging area. as shown in Fig. 2F.                               (7).
Since the pillar 203 can be bent, the sub- In Fig. 2F, one pillar 201b
among four pillars  strate wafer 203 can be mounted in the horizon- 201 is
so arranged to be bent. A hinge is mounted  tal direction while bending the
pillar 203. As a between the bent pillar 201 b and the pillar connect-
result, the semiconductor wafer 203 can be easi- ing substrate 202 at these
connecting sections  so    ly mounted. 202A in such a manner that it is
mounted between     While the present Invention has been de- the outer wall
of the pillar 201 and the edge portion  scribed using a specific
embodiment, it should be of the pillar connecting substrate 202. Since the
noted that further modifications and changes can hinge is mounted to the
outer wall of the pillar  be made without departing from the scope of the
201 b, the pillar is not bent inside, but allowable to  35  present
invention. be bent outside. In order to prevent the standing    Both the
rear surfaces of the semiconductor pillar 201 b from being bent inside, a
lid 229 is  wafer 203, for instance, are attached to each other, employed
to cover it. Also the semiconductor sub-  and the resultant semiconductor
wafers 203 may strate supporting members 205 shown in Fig. 2B or  be
supported by either the. semiconductor sub- 2C and 210 are provided with
the pillar 201 illus-  40  strate supporting members 205 and 210 (see Fig.
trated in Fig. 2F.                               2B), or 205 (Fig. 2C). In
this case, the interval The following various merits can be achieved
between the semiconductor supporting members according to the
above-described packaging device  205, 210, and 205, into which the
semiconductor of this second embodiment.                       wafer 203
can be inserted, is made wider than that (1). The packaging device is
constructed of a   45  of the single semiconductor wafer 203. plurality of
pillars 201 which stand at the periph-  Also, the semiconductor wafer 203
is not limit- eral portion of the semiconductor wafer 1, the  ed to the
above-mentioned wafer, but may be such semiconductor substrate supporting
members     a semiconductor substrate that, for example, the 205 or 210
provided thereon, and the pillar    peripherals of the semiconductor wafer
203 are cut connecting substrate 202. As a result, the semi-  so  off to
form a rectangle-shaped semiconductor wa- conductor wafer 203 can be
supported without  fer. In this case, the layout for arranging the re-
twist and vibrations, so that a large-sized semi-  spective pillars 201,
and the size and shape of the 



conductor integrated circuit constructed of the  pillar connecting
substrate 202 may be modified, semiconductor wafer 203 can be packaged in
depending upon the size and shape of the em- the stable condition.
55  ployed semiconductor substrate. (2) Since the connector pin 221 is
mounted on     The advantage achieved by the above-men- the bottom of the
pillar connecting substrate  tioned second embodiment will now be briefly
de- 202, the integrated circuits can be connected to  scribed. 7    11
EP 0 288186 B1                    12 That is to say, since the packaging
device is   Patentanspr~iche constructed of a plurality of pillars standing
around the peripherals of the semiconductor wafer, the    1. Stapel groB
bemessener Halbleitersubstrate, semiconductor substrate supporting members
and        mit elner Montagevorrichtung mit einer Vielzahl pillar
connecting members and pillar connecting   5    von Eingriffseinrichtungen,
wobei jede Ein- substrate mounted thereto, the semiconductor wa-
griffseinrichtung zum Eingriff in jeweils ein eln- fer can be supported
thereon without any twist and     zelnes der Substrate elngerichtet ist, um
die vibration phenomenon. As a consequence, a large-       Substrate in
gegenseitigem Abstand zuhalten, sized semiconductor integrated circuit
constructed     dadurch gekennzelchnet, daB die Eingriffs- of a
semiconductor wafer can be packaged under  io     einrichtung eine
Elnrlchtung zum Herstellen el- the stable condition.
ner Vlelzahl unabhanglger elektrischer An- schilOsse an das Substrat
umfaft. Claims 2. Stapel nach Anspruch 1, worin die Montage- 1. A stack of
large sized semiconductor sub-   15      vorrichtung in die Substrate an
elnem mittigen strates, comprising a packaging device with a      Tell
dieser Substrate eingreift. plurality of engaging means, each engaging
means being for engaging a respective one of    3. Stapel nach Anspruch 2,
worin jedes Substrat the substrates to maintain the substrates in
eine 6ffnung an selnem mittigen Teil aufweist spaced apart relationship,
characterised in that:  20  und die Montageeinrichtung eine langllche the
engaging means including means for          Sliule aufweist, die sich durch
diese 65ffnungen providing a plurality of independent electrical
erstreckt und in jedes Substrat an oder nahe connections to the substrate.
der Offnung eingreift. 2. A stack according to claim  1, wherein the   25
4. Stapel nach Anspruch 1, worin die Montage- packaging device engages the
substrates at a       vorrichtung eine Vielzahl miteinander verbun- central
part of those substrates.                  dener Saulen aufweist, von denen
jede eine Einrichtung zum Eingriff in die Substrate am 3.  A stack
according to claim 2. wherein each          Umfang dieser Substrate
aufweist. substrate has an opening at a central part  so thereof, and the
packaging device comprises     5. Stapel nach Anspruch 4, worin die Slulen
mit- an elongate pillar extending through those         einander durch
einen Sockel verbunden sind openings and engaging each substrate at or
und die Saulen an diesem  Sockel gelenkig adjacent the opening.
angebracht sind. 35 4. A stack according to claim  1, wherein the      6.
Stapel nach Anspruch 5, worin die Saulen am packaging device comprises a
plurality of in-      Sockel Ober eine Feder gelenkig angebracht
terconnected pillars each having means for         sind, die die Saulen in
Richtung des Eingriffs engaging the substrates at the periphery of
mit den Substraten belastet. those substrates.                          40
7. Stapel nach irgendeinem der vorangehenden 5. A stack according to claim
4, wherein the          Anspruche. wormn die Montagevorrichtung eine
pillars are interconnected by a base, and the      Einrichtung zum
Herstellen eaies elektrischen pillars are hinged to that base.
Kontakts mit jedem Substrat aufweist. 45 6. A stack according to claim  5,
wherein the      8  Stapel nach Anspruch 7, worin die Einrichtung pillars
are hinged to the base via a spring,       zum Herstellen eines Kontakts
eine Federelek- biasing the pillars into engagement with the       trode
ist, substrates. so   Revendicatlons 7. A stack according to any one of the
preceding 



claims, wherein the packaging device has        1. Empilage de substrats
semiconducteurs de means for making electrical contact with each
grande taille, comprenant un dispositif de substrate.
conditionnement comportant une pluralit6 de 55      moyens d'engagement,
chacun des moyens 8. A stack according to claim  7, wherein the
d'engagement 6tant destin6 a s'appliquer means for making connection is a
spring elec-      contre l'un respectif des substrats pour mainte- trode.
nir les substrats r~ciproquement espac6s, ca- 8    11                EP 0
288 186 B1                    12 That is to say, since the packaging device
is  Patentansprlche constructed of a plurality of pillars standing around
the peripherals of the semiconductor wafer, the    1. Stapel groB
bemessener Halbleltersubstrate, semiconductor substrate supporting members
and        mit einer Montagevorrichtung mit elner Vielzahl pillar
connecting members and pillar connecting   5    von Eingriffseinrichtungen,
wobei jede  -n- substrate mounted thereto, the semiconductor wa-
griffseinrichtung zum Eingrlff in lewells ein eln- fer can be supported
thereon without any twist and    zelnes der Substrate eingerichtet Ist, um
die vibration phenomenon. As a consequence, a large-      Substrate In
gegenseitigem Abstand zuhaiten, sized semiconductor integrated circuit
constructed    dadurch geotennzelchnet, daB die Eingriffs- of a
semiconductor wafer can be packaged under  1o    einrichtung eine
Elnrlchtung zrum Herstellen el- the stable condition.
ner Vlelzahl unabhdngiger elektrischer An- schlisse an das Substrat umfa~t.
Claims 2. Stapel nach Anspruch 1, worin die Montage- 1. A stack of large
sized semiconductor sub-   15     vorrichtung in die Substrate an einem
mittigen strates, comprising a packaging device with a      Tell dieser
Substrate eingrelft. plurality of engaging means, each engaging means being
for engaging a respective one of   3. Stapel nach Anspruch 2, worin jedes
Substrat the substrates to maintain the substrates in       eine C5ffnung
an seinem mittigen Tell aufweist spaced apart relationship, characterised
in that:  20  und die Montageeinrichtung elne langliche the engaging means
including means for         SMule aufweist, die sich durch diese 6ffnungen
providing a plurality of independent electrical    erstreckt und in jedes
Substrat an oder nahe connections to the substrate.
der t6ffnung eingreift. 2. A stack according to claim  1, wherein the   25
4. Stapel nach Anspruch 1, worin die Montage- packaging device engages the
substrates at a       vorrichtung elne Vielzahl miteinander verbun- central
part of those substrates.                  dener Sdulen aufweist, von denen
jede eine Einrichtung zum Eingriff in die Substrate am 3. A stack according
to claim 2, wherein each        Umfang dieser Substrate aufweist. substrate
has an opening at a central part  3o thereof, and the packaging device
comprises    5. Stapel nach Anspruch 4, worin die Saulen mit- an elongate
pillar extending through those         einander durch einen Sockel
verbunden sind openings and engaging each substrate at or         und die
Saulen an diesem  Sockel gelenkig adjacent the opening.
angebracht sind. 95 4. A stack according to claim  1, wherein the      6.
Stapel nach Anspruch 5, worin die Sfulen am packaging device comprises a
plurality of in-      Sockel Uber eine Feder gelenkig angebracht
terconnected pillars each having means for         sind, die die Saulen in
Richtung des Eingrlffs engaging the substrates at the periphery of
mit den Substraten belastet. those substrates.                         40
7. Stapel nach irgendelnem der vorangehenden 5. A stack according to claim
4, wherein the          AnsprUche, woran die Montagevorrichtung eine
pillars are interconnected by a base, and the      Einrlchtung zum
Herstellen eines elektrischen pillars are hinged to that base.
Kontakts mit jedem Substrat aufweist. 45 6. A stack according to claim 5,
wherein the        . Stapel nach Anspruch 7, worin die Einrichtung pillars
are hinged to the base via a spring,       zum Herstellen eines Kontakts
sine Federelek- biasing the pillars into engagement with the       trode
ist. substrates. so   Revendicatlons 



7. A stack according to any one of the preceding claims, wherein the
packaging device has       1. Empilage de substrata semiconducteurs de
means for making electrical contact with each      grande taille,
comprenant un dispositif de substrate.
conditionnement comportant une pluralit6 de 55      moyens dengagement,
chacun des moyens 8.  A stack according to claim 7, wherein the
d'engagement dtant destind a s'appliquer means for making connection is a
spring elec-      contre I un respectif des substrata pour mainte- trode.
nir les substrata rdciproquement espacds, ca- 8                         I
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14 racterise en ce que les moyens d'engagement comprennent des moyens
servant a 6tablir une pluralite de connexions electriques independantes
avec le substrat.                                  s 2. ,Empilage selon la
revendication 1, dans iequel le dispositif de conditionnement s'applique
contre les substrats au niveau d'une partie centrale de ces derniers.
T0 3. Empilage selon la revendication 2, dans lhquel chaque substrat
possede une ouverture dans sa partle centrale, et le dispositif de
condition- noment comprend une colonne allongee qul  is traverse ces
ouvertures et engrbne avec cha- que substrat au niveau ou au voisinage de
l'ouverture. 4. Empilage solon la revendication 1, dans lequel  20 le
dispositif d'emballage comprend une plurali- te de colonnes interconnect6es
comportant chacune des moyens pour engrener avec les substrats au niveau de
la p6riphdrie de ces substrat.                                  26 5.
Empilage selon la revendication 4, dans lequel les colonnes sont
interconnect~es par une base et sont articulies & cette base. 30 6.
Empilage selon la revendication 5, .dans lequel les colonnes sont
artlcul6es a la base par l'intermrdiaire d'un ressort, qui sollicits les
co- lonnes de manibre qu'elles engrbnent avec les substrats.
35 7. Empilage selon l'une quelconque des revendi- cations pr~cedentes,
dans loquol le dispositif de conditionnement comporte des moyens pour
6tablir un contact olectrique avec chaque   40 substrat. 8  Empilage selon
la revendication 7, dans loquel les moyens pour etablir une connexion sont
form~s par un ressort-electrode.           45 50 55 9    


