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(57) ABSTRACT 
A semiconductor con?guration includes at least one semi 
conductor chip having a ?rst chip side, a second chip side, 
and connections passing through the at least one semicon 
ductor chip, active structures on the ?rst chip side and the 
second chip side, the connections electrically connecting the 
active structures to one another, a support having a ?rst 
support side, a second support side, plated-through holes, 
and non-conducting regions running alternately With regular 
spacings from the ?rst support side to the second support 
side, the plated-through holes spaced apart from one another 
to de?ne a hole spacing distance betWeen the holes, contact 
connections connecting the second chip side to the ?rst 
support side, the contact connections spaced apart from one 
another to de?ne a connection spacing distance betWeen the 
contact connections, and the hole spacing distance being 
smaller than the connection spacing distance. 

1 6 
J / 1 
AZ/ ////7/‘/7 Z////74Z7//////// ly7/// 

\ \ I 

2' 2 / / / / / / / / / / / / 7“ 22 2222222217 
2, 22222 222222222222 

’ ' \ \\ \ 

14A 1//////77£4/1////7/77/77///4//.4//1/7 / 1 
/ a \ \ 12 \ L § 

4115(7/ /77/_/// /j///72C/7L77 I Z/‘// /// 

13 



Patent Application Publication Jan. 10, 2002 US 2002/0003297 A1 

FIG 1 
2 4 6 1 
P < L 8 

‘II‘I U/f ll/ ///////]7/ // ‘A ‘ 

// ///////// ‘ IIIIIIIIIIIIII 

3-‘ 

S l \ 6* I 
3 18 5 7 18 3 

9 

FIG 2 
2 4 6 1 
J15 I, i K 

4/ 5(7 /7//7/ ///7/j/// £7757 \ ( 

16 {3 6 10 131 



US 2002/0003297 A1 

VERTICALLY INTEGRATED SEMICONDUCTOR 
CONFIGURATION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of copending 
International Application No. PCT/DE99/04056, ?led Dec. 
21, 1999, Which designated the United States. 

BACKGROUND OF THE INVENTION 

[0002] Field of the Invention 

[0003] In the context of neW technologies, thinning serni 
conductor chips by grinding is of interest, e.g., to be able to 
mount stacks of a plurality of semiconductor chips on top of 
one another. For such a purpose, the semiconductor chips are 
thinned by grinding to such an eXtent that through-plating 
for connecting tWo or more layers is made possible. In 
addition to the possibility of handling serniconductor chip 
stacks having a small structural height, the through-plating 
of such ground-thin serniconductor chips can also be used to 
utiliZe the rear side of the semiconductor chips for circuit 
structures. Such use is of interest principally in the ?eld of 
security and smart card ICs, because active protective struc 
tures against physical attacks can be realiZed (e.g., rear-side 
protection plate). 
[0004] For such a purpose, conternporary serniconductor 
chips are ground to a thickness of 15-20 urn. The conse 
quence of such grinding is that it becomes relatively dif?cult 
to further process the resulting serniconductor chips. On one 
hand, the semiconductor chips can “roll up”, and, on the 
other hand, mounting on conventional supports is relatively 
dif?cult. Furtherrnore, strain could occur betWeen the layers 
of a stack, Which, in the Worst case, leads to a reduced 
therrnal loading capacity of the con?guration. 

[0005] Stacks described above are already used in high 
perforrnance computers, but such use is associated With 
considerable costs in the handling and mounting of the 
chips. To avoid the above-described handling problems, that 
is to say, during production, ternporary supports are used that 
are connected to the semiconductor chip only during rnount 
ing and are removed after the semiconductor chip stack has 
been joined together. In addition to the high costs, the 
complicated production method, Which proceeds With a 
large number of method steps, is not tenable for loW-cost 
applications. 

SUMMARY OF THE INVENTION 

[0006] It is accordingly an object of the invention to 
provide a vertically integrated serniconductor con?guration 
that overcomes the hereinafore-rnentioned disadvantages of 
the heretofore-knoWn devices of this general type and that 
has ground-thin serniconductor chips that can be produced 
cost-effectively. 
[0007] With the foregoing and other objects in vieW, there 
is provided, in accordance With the invention, a sernicon 
ductor con?guration, including at least one serniconductor 
chip having a ?rst chip side, a second chip side, and 
connections passing through the semiconductor chip, active 
structures on the ?rst chip side and the second chip side, the 
connections electrically connecting the active structures to 
one another, a support having a ?rst support side, a second 
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support side, plated-through holes, and non-conducting 
regions running alternately With regular spacings from the 
?rst support side to the second support side, the plated 
through holes spaced apart from one another to de?ne a hole 
spacing distance betWeen the holes, contact connections 
connecting the second chip side to the ?rst support side, the 
contact connections spaced apart from one another to de?ne 
a connection spacing distance betWeen the contact connec 
tions, and the hole spacing distance being smaller than the 
connection spacing distance. 

[0008] A serniconductor con?guration having at least one 
serniconductor chip With a ?rst and a second main side is 
proposed. The active structures are connected to one another 
by connections passing through the semiconductor chip and 
the chip is con?gured With one of the main sides on a ?rst 
side of a support. 

[0009] What is proposed, then, is to mount ground-thin 
serniconductor chips permanently on a cost-effective sup 
port. The mounting unites the advantages of the through 
plating connection of active structures and the requisite 
srnall rnaterial thickness of the semiconductor chip With a 
good mechanical stability. In contrast to the prior art, the 
support remains in the semiconductor con?guration, thereby 
ensuring good handleability during production. As such, it is 
possible to con?gure a plurality of chips on the ?rst main 
side of the support. 

[0010] In accordance With another feature of the inven 
tion, there is provided on the second main side—opposite to 
the ?rst—of the support at least one further serniconductor 
chip having active structures on its ?rst and second main 
sides, Which faces the support With one of its main sides and 
lie opposite the semiconductor chip on the ?rst main side of 
the support. The semiconductor con?guration is provided in 
the form of a “sandWich” structure on both sides of the 
support. The sandWich enables a semiconductor con?gura 
tion that requires only little space. 

[0011] In accordance With a further feature of the inven 
tion, the support has contact connections on the ?rst and/or 
the second main side, Which contact connections are con 
nected to contacts of the semiconductor chips of the active 
structure. The support can, thus, be used for accommodating 
sirnple passive connecting structures. In accordance With an 
added feature of the invention, the support has passive 
connecting structures. As a result, on one hand, the corn 
pleXity of the active layers can be reduced and, on the other 
hand, a high degree of security against the separation of 
active structures and the support can be ensured. It is, thus, 
possible to connect contacts of a semiconductor chip 
through the passive connecting structure in the support or, 
alternatively, to connect contacts of different serniconductor 
chips through the passive connecting structure in the sup 
port. The connecting structures may be provided in one or in 
a plurality of planes in the support. 

[0012] For such a purpose, in accordance With yet another 
feature of the invention, either the contact connections on 
the ?rst main side of the support are connected to one 
another and/or the contact connections on the second main 
side of the support are connected to one another and/or the 
contact connections on the ?rst and the second main side of 
the support are connected to one another through plated 
through holes. The electrical connection betWeen tWo serni 
conductor chips that are situated on the opposite rnain sides 
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of the support can be realized through plated-through holes 
in the support. In security-relevant applications, it is advan 
tageous if the functionality of the semiconductor con?gu 
ration is ensured only When at least tWo semiconductor chips 
are electrically connected to one another. The interconnected 
contacts of the semiconductor chips are then advantageously 
respectively situated on the sides of the semiconductor chips 
that face the support. If the contacts betWeen one of the 
semiconductor chips and the support Were interrupted, the 
circuits realiZed on the semiconductor chips Would no longer 
be functional. It is, thus, possible to prevent examination of 
the charge potentials produced on the lines. 

[0013] In accordance With an additional feature of the 
invention, the support has plated-through holes and non 
conducting regions running With regular spacings from the 
?rst to the second main side. The advantage of the con?gu 
ration is that a universal support can be used, regardless of 
the position of the contacts on the active areas of the 
semiconductor chips, if the corresponding minimum spac 
ings of the contacts of the semiconductor chips are complied 
With. 

[0014] In accordance With a concomitant feature of the 
invention, the support is advantageously embodied as a 
semiconductor Wafer. A semiconductor Wafer serving as 
support can be produced cost-effectively and, moreover, has 
the advantage that the layer thickness can be chosen in 
accordance With the mechanical requirement, Without in?u 
encing the technological boundary conditions of the active 
layer in the process. The con?guration also applies, of 
course, to any other support, for example, made of a plastic 
or a ceramic. A semiconductor Wafer as support additionally 
has the advantage that it can be connected to the semicon 
ductor chips in a particularly simple manner. Moreover, the 
thermal expansion coef?cients are matched to one another. 

[0015] Other features that are considered as characteristic 
for the invention are set forth in the appended claims. 

[0016] Although the invention is illustrated and described 
herein as embodied in a vertically integrated semiconductor 
con?guration, it is, nevertheless, not intended to be limited 
to the details shoWn because various modi?cations and 
structural changes may be made therein Without departing 
from the spirit of the invention and Within the scope and 
range of equivalents of the claims. 

[0017] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof, Will be best understood from the fol 
loWing description of speci?c embodiments When read in 
connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a cross-sectional vieW of a ?rst exem 
plary embodiment of the semiconductor con?guration 
according to the invention having a semiconductor chip on 
one main side of a support; 

[0019] FIG. 2 is a cross-sectional vieW of a second 
exemplary embodiment of the semiconductor con?guration 
according to the invention having semiconductor chips on 
both main sides of a support; and 

[0020] FIG. 3 is a cross-sectional vieW of a third exem 
plary embodiment of a semiconductor con?guration accord 
ing to the invention, With an embodiment of the through 
plating of a support. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] In all the ?gures of the draWing, sub-features and 
integral parts that correspond to one another bear the same 
reference symbol in each case. 

[0022] Referring noW to the ?gures of the draWings in 
detail and ?rst, particularly to FIG. 1 thereof, there is shoWn 
the simplest structure of a semiconductor con?guration 
according to the invention. A semiconductor chip 1 is 
applied on a ?rst main side 8 of a support 7. The semicon 
ductor chip 1 has an active structure 4 on a ?rst main side 
2. An active structure 5 is likeWise applied on a second main 
side 3. The second main side 3 of the semiconductor chip 1 
is connected to the ?rst main side 8 of the support 7. The 
active structures 4, 5 of the semiconductor chip 1 are 
connected to one another through a plurality of connections 
6 extending from the ?rst to the second main side 2, 3. 

[0023] The semiconductor chip 1 is a ground-thin semi 
conductor chip having a thickness of from 15 to 20 pm, for 
example. The support has a thickness of 100 pm, for 
example. The layer thickness of the support can be chosen 
in accordance With the mechanical requirements. Because 
the support 7 is not conductive, there is no need to take the 
technological boundary conditions of the active layer 5 into 
consideration. 

[0024] Furthermore, the support 7 in FIG. 1 has a con 
necting structure 18 that, in the present example, connects 
non-illustrated contacts of the semiconductor chip 1 to one 
another. The support 7 can have one or even a plurality of 
additional Wiring layers. Such layers make it possible to 
reduce the complexity of the Wiring in the active structure of 
the semiconductor chip 1. The connection betWeen the 
support 7 and the semiconductor chip 1 can be effected by 
bonding or lamination, for example. The connection can, of 
course, also be effected in any other suitable manner. 

[0025] What is essential in the case of the invention is the 
fact that the ground-thin semiconductor chip and the support 
7 are permanently connected to one another. Such connec 
tion enables simple handling of the semiconductor chip and 
avoids the disadvantages that occur in the prior art. As a 
result, semiconductor chips or semiconductor chip stacks, 
provided With active layers on both main sides, are also 
opened up for loW-cost applications. 

[0026] FIG. 2 shoWs a second exemplary embodiment of 
the semiconductor con?guration according to the invention. 
On a support 7, a semiconductor chip 1 and a semiconductor 
chip 10 are noW respectively applied on a ?rst main side 8 
and also on a second main side 9, respectively. The support 
7 then has contact connections 15, 16 on the ?rst and also on 
the second main side 8, 9, respectively. The contact con 
nections 15, 16 are connected to one another through plated 
through holes 17 and produce an electrical connection 
betWeen the active structure 5 of the semiconductor chip 1 
and the active structure 14 of the semiconductor chip 10 
(having corresponding ?rst and second main sides 11, 12 and 
another active structure 13). The resulting spacing betWeen 
the semiconductor chips 1, 10 and the support 7 on account 
of the contact connections 15, 16 can be ?lled, for example, 
With a non-illustrated under?ller. 

[0027] The semiconductor chip 1 and the semiconductor 
chip 10 are disposed on the support 7 such that their edges 
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lie opposite one another, that is to say, the edges of the 
respective semiconductor chips terminate approximately 
?ush With one another. As a result, it is possible to produce 
a semiconductor con?guration With small external dimen 
sions. 

[0028] In the exemplary embodiments shoWn in FIGS. 1 
and 2, in each case only one semiconductor chip is illus 
trated on the main sides of the support 7. It is conceivable, 
of course, to dispose a plurality of semiconductor chips next 
to one another both on the ?rst and on the second main side 
8, 9 of the support 7. The chips can be connected to one 
another, for example, through connecting structures in the 
support 7. In such a case, the connecting structures may be 
con?gured such that they interconnect the contacts of a 
plurality of semiconductor chips on a main side of the 
support. HoWever, the connecting structure may also be 
con?gured such that, as shoWn in FIG. 1, it only intercon 
nects contacts of one semiconductor chip. 

[0029] It is also conceivable for a plurality of the semi 
conductor con?gurations shoWn in FIGS. 1 and 2 to be 
stacked one above the other. In such a case, the active 
structures of tWo semiconductor chips Would be connected 
to one another. The layer sequence of such a semiconductor 
con?guration Would then include, for example, a semicon 
ductor chip/support/semiconductor chip/semiconductor 
chip/support/semiconductor chip. Because each of the 
“basic modules” (including a support and a semiconductor 
chip or one ID applied on both sides) has a high stability 
When considered by itself, it is noW possible for the active 
structures of tWo semiconductor chips to be directly con 
nected to one another. 

[0030] It Would noW also be conceivable to apply to a 
“basic module” in accordance With one of the exemplary 
embodiments shoWn merely a further ground-thin semicon 
ductor chip provided With active structures on one side or on 
both sides, the chip being applied to the active structure of 
a semiconductor chip of the “basic modules”. 

[0031] FIG. 3 shoWs a third exemplary embodiment of the 
semiconductor con?guration according to the invention. The 
third con?guration differs from the semiconductor con?gu 
ration shoWn in FIG. 2 merely by the fact that the support 
includes a regular structure of vertical, that is to say, running 
from the ?rst to the second main side 8, 9 of the support 7, 
alternately conducting (plated-through hole 17) and noncon 
ducting regions. In such a case, the contacts of the semi 
conductor chips and the contact connections on the support 
do not have to be oriented relative to one another. It is 
possible to use a universal support that can be used regard 
less of the position of the contacts on the semiconductor 
chips. In such a case, it is merely necessary to ensure that the 
corresponding minimum spacings of the contacts on the 
semiconductor chips are complied With, so that no short 
circuit betWeen tWo contacts of a semiconductor chip is 
established through the plated-through holes 17. 

[0032] The invention enables a semiconductor con?gura 
tion that makes it possible for semiconductor chips that are 
structured on both sides to be disposed one above the other, 
enabling simple and cost-effective handling during the pro 
duction of the semiconductor con?guration. The semicon 
ductor con?guration according to the invention has good 
mechanical properties. At the same time, a small layer 
thickness is made possible due to the ground-thin semicon 
ductor chips. 
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We claim: 
1. A semiconductor con?guration, comprising: 

at least one semiconductor chip having a ?rst chip side, a 
second chip side, and connections passing through said 
at least one semiconductor chip; 

active structures on said ?rst chip side and said second 
chip side, said connections electrically connecting said 
active structures to one another; 

a support having a ?rst support side, a second support 
side, plated-through holes, and non-conducting regions 
running alternately With regular spacings from said ?rst 
support side to said second support side, said plated 
through holes spaced apart from one another to de?ne 
a hole spacing distance betWeen respective ones of said 
plated-through holes; 

contact connections connecting said second chip side to 
said ?rst support side, said contact connections spaced 
apart from one another to de?ne a connection spacing 
distance betWeen respective ones of said contact con 
nections; and 

said hole spacing distance being smaller than said con 
nection spacing distance. 

2. The semiconductor con?guration according to claim 1, 
Wherein said second support side is opposite said ?rst 
support side, and at least one further semiconductor chip 
has: 

a ?rst further chip side; 

a second further chip side; and 

active structures on said ?rst further chip side and said 
second further chip side; and 

said at least one further semiconductor chip is disposed on 
said second support side. 

3. The semiconductor con?guration according to claim 1, 
Wherein 

said support has contact connections on at least one of 
said ?rst support side and said second support side; 

said active structures have structure contacts; and 

said contact connections are connected to said structure 
contacts. 

4. The semiconductor con?guration according to claim 2, 
Wherein 

said support has contact connections on at least one of 
said ?rst support side and said second support side; 

said active structures have structure contacts; and 

said contact connections are connected to said structure 
contacts. 

5. The semiconductor con?guration according claim 1, 
Wherein said support has passive connecting structures. 

6. The semiconductor con?guration according to claim 3, 
Wherein at least one of: 

said contact connections on said ?rst support side are 
connected to one another; 

said contact connections on s aid second support side are 
connected to one another; and 
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said contact connections on said ?rst support side and said 
second support side are connected to one another 
through said plated-through holes. 

7. The semiconductor con?guration according to claim 4, 
Wherein at least one of: 

said contact connections on said ?rst support side are 
connected to one another; 

said contact connections on said second support side are 
connected to one another; and 

said contact connections on said ?rst support side and said 
second support side are connected to one another 
through said plated-through holes. 

8. The semiconductor con?guration according to claim 2, 
Wherein said support has plated-through holes and noncon 
ducting regions running alternately With regular spacings 
from said ?rst support side to said second support side. 

9. The semiconductor con?guration according to claim 3, 
Wherein said support has plated-through holes and noncon 
ducting regions running alternately With regular spacings 
from said ?rst support side to said second support side. 

Jan. 10, 2002 

10. The semiconductor con?guration according to claim 
4, Wherein said support has plated-through holes and non 
conducting regions running alternately With regular spacings 
from said ?rst support side to said second support side. 

11. The semiconductor con?guration according to claim 
5, Wherein said support has plated-through holes and non 
conducting regions running alternately With regular spacings 
from said ?rst support side to said second support side. 

12. The semiconductor con?guration according to claim 
6, Wherein said support has plated-through holes and non 
conducting regions running alternately With regular spacings 
from said ?rst support side to said second support side. 

13. The semiconductor con?guration according to claim 
7, Wherein said support has plated-through holes and non 
conducting regions running alternately With regular spacings 
from said ?rst support side to said second support side. 

14. The semiconductor con?guration according to claim 
1, Wherein said support is a semiconductor Wafer. 


