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METHOD FOR MANUFACTURING A 
MULTILAYER INTERCONNECTION STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method for 
manufacturing a multilevel interconnection structure. In 
particular, the present invention relates to a method for 
forming a multilevel interconnection structure on a Wafer 
Which is capable of preventing peeling-off of the deposited 
?lms in the peripheral area and an intermediate area of the 
Wafer during subsequent fabrication steps. 

[0003] 2. Description of the Prior Art 

[0004] Because of the demand for ?ner patterned, higher 
density semiconductor devices, the semiconductor devices 
include ?ne-patterned, multilevel interconnection structures 
in the semiconductor devices, 

[0005] In order to form ?ne-patterned, multilayer inter 
connections an embedded multilevel interconnection struc 
ture has been frequently employed for interconnections of 
circuit elements in the semiconductor devices. Such embed 
ded multilevel interconnection structures are formed by a 
damascene process using the technique of chemical 
mechanical polishing (CMP) method. 

[0006] Referring noW to FIGS. 1A to 1K, a conventional 
method of forming the embedded multilevel interconnection 
structure using the damascene process Will be described. 
These ?gures shoW partial sectional vieWs of a central area 
of a Wafer, Which is used for forming the product chips, 
during consecutive steps of fabrication process therefor. In 
the descriptions to folloW, the ?lm thickness, Width and 
other dimensions or values are mere examples, and the 
present invention is not limited to those values in any sense. 

[0007] First, as shoWn in FIG. 1A, a ?rst multilayer 
interlevel dielectric ?lm 14 composed of a 4000-A-thick 
SiO2 ?lm(top layer)/a SOO-A-thick SiON ?lmbottom layer) 
to be used for forming trenches therein is deposited on a 
Wafer, or a substrate 12. 

[0008] Then, a photoresist ?lm is formed on the dielectric 
?lm 14 by a coating process, folloWed by a photolitho 
graphic process to form an etching mask 16 having an 
interconnection trench pattern thereon, as shoWn in FIG. 
1B. 

[0009] NeXt, as shoWn in FIG. 1C, ?rst interconnection 
trenches 18 are formed by etching the dielectric ?lm 14 by 
the etching mask 16. 

[0010] After removing the etching mask 16, a barrier layer 
composed of a ZOO-A-thick TaN layer (bottom layer)/a 
ZOO-A-thick Ta layer (top layer) and a 1000-A-thick copper 
layer are formed in this order on the dielectric ?lm 14 by 
using a barrier-seed sputtering method. On top of those 
?lms, a 6000-A-thick copper (Cu) layer is formed by Cu 
plating to ?ll the interconnection trenches 18. In FIG. 1D 
such a multilayer metallic ?lm is denoted by numeral 20, 
Which is herein called a CaU layer 20. 

[0011] NeXt, the Cu layer 20 is polished by the CMP 
method to form ?rst level interconnections 22 that are 
mostly made of Cu ?lling the interconnection trenches 18 
formed in the dielectric ?lm 14. 
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[0012] In the neXt step, as shoWn in FIG. 1F, on the 
dielectric ?lm 14 having trenches 18 receiving therein the 
eXposed ?rst level interconnections 22, a ?rst interlevel 
dielectric ?lm 24 is formed that is composed of a SOO-A 
thick SiN ?lm (bottom layer)/a 7000-A-thick SiO2 ?lm (top 
layer). 

[0013] Subsequently, as shoWn in FIG. 1G, an etching 
mask (not shoWn) is formed on the ?rst interlevel dielectric 
?lm 24. Then, the interlevel dielectric ?lm 24 underlying the 
etching mask is etched to form 0.2-pm-diameter via holes 26 
Which eXpose the ?rst level interconnection 22 therethrough. 

[0014] NeXt, a 4000-A-thick tungsten layer is depos 
ited by CVD (Chemical Vapo Deposition) method on the 
?rst interlevel dielectric ?lm 24 While ?lling the via holes 
26. Then, the tungsten layer formed on top of the ?rst 
interlevel dielectric ?lm 24 is removed by a CMP process to 
leave ?rst tungsten plugs 28 that contact With the respective 
?rst level interconnections 22, as shoWn in FIG. 1H. 

[0015] In the neXt step, by the process steps similar to 
those employed in forming the ?rst level interconnections 
22, a second multilayer dielectric ?lm 30 to be used for 
forming trenches therein is deposited on the interlevel 
dielectric ?lm 24 as Well as the eXposed ?rst tungsten plugs 
28; the dielectric ?lm 30 is patterned to form interconnection 
trenches; a Cu layer is deposited; and as shoWn in FIG. 1I, 
second level interconnections 32 are formed by a CMP 
process. 

[0016] In the following steps, another interlevel dielectric 
?lm 34 having a structure similar to the structure of the 
interlevel dielectric ?lm 24 is deposited on the second level 
interconnections 32 and the second dielectric ?lm 30; via 
holes are formed by using the process similar to that used in 
forming the ?rst tungsten plugs 28; and as shoWn in FIG. 1], 
second tungsten plugs 36 are formed that connect to the 
second level interconnections 32. 

[0017] By using the above process steps, the ?rst level 
interconnections 22 and second level interconnections 32 
Which are called herein loWer-level interconnections are 
fabricated. 

[0018] NeXt, as shoWn in FIG. 1K, 21 third interlevel 
dielectric ?lm 38 to be used for forming trenches and 
composed of a 1000-A-thick SiON ?lm (bottom layer)/a 
19000-A-thick SiO2 ?lm (top layer) is formed on the inter 
level dielectric ?lm 34 as Well as the eXposed second 
tungsten plugs 36. 

[0019] Subsequently, interconnection trenches are formed 
by patterning the dielectric ?lm 38, and a barrier layer 
composed of a ZOO-A-thick TaN layer (bottom layer)/a 
ZOO-A-thick Ta layer (top layer) and a ZOOO-A-thick Cu ?lm 
are formed in this order. On those layers, a 30000-A-thick 
Cu plating layer is formed by a plating technique. NeXt, a 
third level interconnection 40 composed of multilayer metal 
lic ?lms is formed by CMP processing of the Cu plating 
layer, as shoWn in FIG. 1K. 

[0020] In the folloWing step, on the interconnection 40, a 
multilayer interlevel dielectric ?lm 42 composed of a 500 
A-thick SiN ?lm (bottom layer)/a 7000-A-thick sio2 ?lm 
(top layer) is formed and then via holes of 0.5 6-pm-diameter 
are formed in the dielectric ?lm 42. Further, a 4000-A-thick 
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tungsten ?lm is deposited by CVD method and third tung 
sten plugs 44 are formed by CMP processing of the tungsten 
?lm as shoWn in FIG. IL. 

[0021] Next, a fourth interlevel dielectric ?lm 46 to be 
used for forming trenches therein is deposited and patterned 
to form interconnection trenches Then fourth level intercon 
nections 48 connecting to the tungsten plugs 44 are formed 
in the steps similar to those used in forming the third level 
interconnections 40, as shoWn in FIG. IL. 

[0022] By the above process steps, the third-level inter 
connections 40 and the fourth level interconnections 48 are 
formed and are referred to as upper level interconnections 
hereinafter. 

[0023] In the conventional damascene process, there are 
some drawbacks Wherein the tungsten particles generated by 
the CMP process cause some problems such as peeling-off 
of the deposited ?lms in the subsequent steps. 

SUMMARY OF THE INVENTION 

[0024] It is therefore an object of the present invention to 
provide a method for forming a multilevel interconnection 
structure in a semiconductor device by using a damascene 
process Wherein peeling-off of the ?lms is suppressed, 

[0025] The present invention provides a method for manu 
facturing on a Wafer a plurality of semiconductor chips each 
having a multilevel interconnection structure by using a 
damascene technique, the method comprising the steps of; 
separating the Wafer into three areas including a peripheral 
area, an intermediate area and a central area, the central area 
including a plurality of product chips; forming a ?rst dielec 
tric ?lm overlying the Wafer, the ?rst dielectric ?lm having 
therein ?rst trenches in the intermediate area and the central 
area; forming loWer-level interconnections in the ?rst 
trenches by using deposition and CMP processes; forming a 
second dielectric ?lm overlying the ?rst dielectric ?lm and 
the loWer-level interconnections, the second dielectric ?lm 
having second trenches in the central area; forming upper 
level interconnections in the second trenches by using 
deposition and CMP processes; and Wet-etching remaining 
?lms in the peripheral area after the CMP process for the 
upper-level interconnections. 

[0026] In accordance With the method of the present 
invention, the Wet etching for the remaining ?lms in the 
peripheral area does not affect the structure in the product 
chips formed in the central area of the Wafer due to provision 
of the intermediate area. 

[0027] The above and other objects, features and advan 
tages of the present invention Will be more apparent from the 
folloWing description, referring to the accompanying draW 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIGS. lA-lL are sectional vieWs of the periphery of 
the Wafer, consecutively shoWing the process steps of form 
ing multilevel interconnection structure in the central area of 
the Wafer; 

[0029] FIG. 2 is a schematic perspective vieW illustrating 
the periphery of the Wafer Where a Cu layer is formed on the 
rear side beyond the periphery; 
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[0030] FIGS. 3A-3C are sectional vieWs illustrating the 
defect generated in the conventional method for forming a 
multilevel interconnection structure; 

[0031] FIG. 4 is a top plan vieW of a quarter of the Wafer 
for shoWing the separated areas; 

[0032] FIGS. 5A-5R are sectional vieWs of a semiconduc 
tor chip arranged in a peripheral area of the Wafer, consecu 
tively shoWing the process steps in a method according to a 
preferred embodiment of the present invention; and 

[0033] FIGS. 6A and 6B are schematic sectional vieWs, 
consecutively shoWing the process steps in a method accord 
ing to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] Before describing preferred embodiments of the 
present invention, the problems found by the inventors in the 
conventional process Will be described for a better under 
standing of the present invention. 

[0035] The multilevel interconnection structure fabricated 
by the conventional process, as shoWn in FIG. 1L, have the 
loWer-level interconnections including the ?rst-level inter 
connections 22 and the second-level interconnections 32 and 
the upper-level interconnections including the third-level 
interconnections 40 and the fourth-level interconnection 44. 

[0036] The process steps described before are generally 
applicable to the chips of the Wafer Which are disposed in the 
central area of the Wafer and to be used for forming product 
chips. On the other hand, in the periphery of the Wafer, the 
Cu layer formed by the above process eXtend beyond the 
periphery of the Wafer toWard the rear side of the Wafer, as 
shoWn in FIG. 2. The Cu layer formed on the periphery of 
the Wafer is more liable to be peeled-off from the Wafer to 
form Cu particles that may pollute the product chips of the 
same Wafer or other Wafers. Thus, an additional step of Wet 
etching is used for removing the Cu layer thus formed on the 
periphery of the Wafer, thereby preventing the Cu layer from 
later peeling off from the Wafer The Wet etching generally 
uses a mixture of hydro?uoric acid, hydrogen peroXide and 
Water as an etchant. 

[0037] HoWever, in the process of forming the above third 
level interconnections 40, for eXample, there are some 
problems When removing the Cu layer on the periphery of 
the Wafer. Speci?cally, When removing the Cu layer on the 
periphery of the Wafer by the Wet etching, it is dif?cult to 
precisely limit the area for the Cu etching to only the 
periphery of the Wafer. Thus, the Cu layer formed in the 
interconnection trenches is also removed from the central 
area of the Wafer Which is to be used for forming the product 
chips FIG. 3A shoWs the situation Wherein the Cu layer in 
the interconnection trenches 39 formed in the dielectric ?lm 
38 is removed by the Wet etching. In this case, after 
deposition of the overlying interlevel dielectric ?lm 42, the 
interconnection trenches 39 are not sufficiently ?lled With 
the interlevel dielectric ?lm 42 to leave concave portions, as 
shoWn in FIG. 3B. 

[0038] In the subsequent process steps: via holes are 
formed by patterning the dielectric ?lm 42; the tungsten 
layer is deposited; and the third tungsten plug 44 is formed 
by the CMP process. Thus, tungsten particles generated by 
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the CMP processing of the tungsten ?lm ?ll the concave 
portion of the interconnection trenches 39, as shoWn in FIG. 
3C. Because such tungsten particles contain moisture Which 
may emit gases, these particles cause a variety of problems, 
such as peeling-off of ?lms in the subsequent process steps. 

[0039] It is noted that the above problem becomes notice 
able if the interconnection trenches receiving therein upper 
level interconnections constitute a poWer source line or a 

ground line and have a larger Width, as shoWn in FIG. 1L. 
On the other hand, if the upper-level interconnection 
trenches are signal lines and have a loWer Width, substan 
tially no problem arises in the subsequent process steps. 

[0040] NoW, the present invention Will be described in 
more detail With reference to the preferred embodiments 
thereof. 

[0041] In this text, the Wafer surface on Which a plurality 
of chips are to be formed is classi?ed into three areas, as 
shoWn in FIG. 4. The three areas of the Wafer 50 include a 
marginal area or peripheral area 52 Which de?nes an annular 
shape having a Width of 5 mm, for example, a central area 
56 Which is used for forming a plurality of product chips, 
and an intermediate area 54 disposed betWeen the marginal 
area 52 and the central area 56 and not used for forming the 
product chips. The central area 56 is used for forming 
product chips each having a multilevel interconnection 
structure by using exposure and deposition techniques. The 
intermediate area 54 is not used for the product chips 
because the patterns formed in this area may have incorrect 
dimensions. The outer edge of the intermediate area 54 is 
formed as, a circle and the inner edge of the intermediate 
area 54 is stepWise. 

[0042] Referring to FIGS. 5A to SR, there is shoWn a 
process according to an embodiment of the present inven 
tion. 

[0043] In the manufacture of the multilevel interconnec 
tion structure by using the method according to the present 
embodiment, in the central area of the Wafer, the ?rst level 
interconnections 22 through the fourth level interconnec 
tions 48 are formed by the process steps similar to those used 
in the conventional method for forming the multilevel 
interconnection structure. Different process steps are applied 
to the peripheral area and the intermediate area of the Wafer, 
as Will be detailed beloW. It is to be noted that unless 
otherWise speci?ed, the same process for the central area is 
also applied to the peripheral area and the intermediate area 
of the Wafer. 

[0044] First, an etching mask 16 having a trench pattern is 
formed on the ?rst dielectric ?lm 14 by coating and photo 
lithographic steps. The etching mask 16 exposes a portion of 
the ?rst dielectric ?lm 14 disposed on the peripheral area 17 
of the Wafer 12 together With the portions of the dielectric 
?lm 14 at Which the trenches are to be formed, as shoWn in 
FIG. 5A. In this embodiment, the peripheral area 17 of the 
Wafer is an annular peripheral portion of the Wafer having a 
Width of 5 mm disposed betWeen the periphery of the Wafer 
and a circle 5 mm apart from the periphery of the Wafer 
toWard the center thereof. 

[0045] Next, the dielectric ?lm 14 is etched by using the 
etching mask 16, and thereby ?rst interconnection trenches 
18 are formed, as shoWn in FIG. 5B. 
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[0046] Then, as shoWn in FIG. 5C, a Cu layer 20 is 
formed by deposition on the entire surface of the dielectric 
?lm 14 except for the most portion of the peripheral area 17 
of the Wafer. Subsequently, the Cu layer 20 is etched by a 
CMP process to form ?rst level interconnections 22, as 
shoWn in FIG. 5D. 

[0047] Then, the Cu layer 20 left on the peripheral area 17 
of the Wafer during the CMP process is removed by Wet 
etching. At this stage, as shoWn in FIG. 5E, the ?rst level 
interconnections 22 formed in the ?rst interconnection 
trenches 18 disposed in the vicinity of the peripheral area 17 
of the Wafer is also etched to expose the corresponding 
interconnection trenches 18. 

[0048] Next, as shoWn in FIG. 5F, an interlevel dielectric 
?lm 24 is deposited on the ?rst level interconnections 22 and 
the dielectric ?lm 14. 

[0049] Then, an etching mask is formed on the interlevel 
dielectric ?lm 24. When via holes 26 are formed by etching 
the interlevel dielectric ?lm 24, as shoWn in FIG. 5G, a 
portion of the interlevel dielectric ?lm 24 disposed on 
another annular peripheral area having a Width of 2 m and 
residing betWeen the periphery of the Wafer 12 and the circle 
2 mm apart from the periphery of the Wafer 12 is also 
removed at the same time to expose the dielectric ?lm 14. 
No via holes are formed in another portion of the dielectric 
?lm 14 disposed on the intermediate area having a speci?c 
Width and residing betWeen the annular peripheral area and 
a circle apart from the inner edge of the annular peripheral 
area by a speci?c distance or the outer edge of the central 
area Which is to be used for product chips. 

[0050] Subsequently, a tungsten layer is formed on the 
interlevel dielectric ?lm 24 by sputtering, folloWed by 
polishing thereof to form ?rst tungsten plugs 28 by using a 
CMP process. Further, a second interlevel dielectric ?lm 30 
is formed thereon and, as shoWn in FIG. 5H, an etching 
mask 29 having an interconnect pattern is formed on the 
second dielectric ?lm 30 by coating and photolithographic 
steps. The etching mask 29 exposes an annular peripheral 
area of the dielectric ?lm 30 residing betWeen the outer 
periphery of the Wafer and a circle 5 mm apart from the outer 
periphery. 

[0051] Next, the dielectric ?lm 30 underlying the etching 
mask 29 is etched to form second interconnection trenches. 
After removing the etching mask 29, as shoWn in FIG. 51, 
a Ca layer 31 is deposited on the second dielectric ?lm to ?ll 
the interconnection trenches. In this step, the outer edge of 
the Cu layer 31 resides Within the S-mm-Wide annular 
peripheral area. 

[0052] In the next step, second level interconnections 32 
are formed by a CMP process to polish the Cu layer 31, as 
shoWn in FIG. SJ. 

[0053] Subsequently, the Cu layer left on the outer periph 
ery of the Wafer is removed. In this step, as shoWn in FIG. 
5K, the Cu layer formed in some of the second intercon 
nection trenches disposed in the intermediate area, Which is 
an effective exposed area in the vicinity of the outer periph 
ery of the Wafer, is also removed to expose the Walls and 
bottoms of the second interconnection trenches 33. 

[0054] Then, an interlevel dielectric ?lm 34 is deposited 
over the entire surface of the Wafer as shoWn in FIG. 5L. 
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[0055] Subsequently, an etching mask is formed on the 
interlevel dielectric ?lm 34. When via holes 35 are formed 
by etching the interlevel dielectric ?lm 34, as shoWn in FIG. 
5M, a portion of the interlevel dielectric ?lm 34 disposed on 
the 2-mm-Wide annular are of the Wafer is also removed in 
the step of forming the via holes. In this step, via holes are 
not formed in the speci?ed annular area of the Wafer 
disposed betWeen the outer periphery of the Wafer and the 
circle apart from the outer periphery by speci?ed distance, 
as illustrated in FIG. 5M. The speci?ed annular area 
includes the peripheral area and the intermediate area, Which 
resides betWeen the peripheral area and the central area and 
is not used for forming the product chips. 

[0056] Subsequently, the process proceeds to the step of 
forming upper-level interconnections. 

[0057] First, in the process of fabricating the upper-level 
interconnections, a third interlevel dielectric ?lm 38 for 
forming therein interconnection trenches is deposited on the 
interlevel dielectric ?lm 34. Further, as shoWn in FIG. 5N, 
an etching mask 39 for patterning the third interconnection 
trench is formed on the dielectric ?lm 38. In this stage, the 
photoresist ?lm on the S-mm-Wide peripheral area 52 is 
exposed to light, developed and then removed, to expose the 
dielectric ?lm 38 Interconnection trenches are not formed in 
the intermediate area 54, because it is covered With the 
etching mask 39. 

[0058] Next, the third interconnection trench is formed by 
etching the dielectric ?lm 38 by using the etching mask 39, 
and the Cu layer is ?lled in the third interconnection trench 
on the dielectric ?lm 38 in the central area 56. Thus, a third 
level interconnections 40 are formed by CMP processing, as 
shoWn in FIG. 50. 

[0059] Next, the Cu layer on the peripheral area 52 of the 
Wafer is removed by Wet etching. 

[0060] In the next-step,-an-interlevel dielectric ?lm 42 is 
formed on the third level interconnections 40. Then, as 
shoWn in FIG. 5P, an etching mask 43 is formed on the 
interlevel dielectric ?lm 42. When via holes are formed by 
etching the interlevel dielectric ?lm 42, the interlevel dielec 
tric ?lm 42 on the 2-mm-Wide annular area of the Wafer 12 
is also removed. 

[0061] At the same time, in the intermediate area 54, any 
via hole is not formed, and the etching mask 43 is formed so 
that the interlevel dielectric ?lm 42 is left as it is. 

[0062] Next, a third tungsten plug 44 penetrating through 
the interlevel dielectric ?lm 42 are formed by ?lling the via 
holes With tungsten. Then, a fourth dielectric ?lm 46 for 
forming trenches is deposited on the interlevel dielectric ?lm 
42. 

[0063] Subsequently, as shoWn in FIG. 5Q, an etching 
mask 47 for forming therein fourth interconnection trenches 
is formed. Then, as shoWn in FIG. 5Q, the photoresist ?lm 
on the S-mm-Wide annular area of the Wafer 12 is exposed 
to light, developed and then removed to expose the dielectric 
?lm 46. 

[0064] Subsequently, the dielectric ?lm 46 is etched using 
the etching mask 47 to form fourth level interconnections; 
the Cu layer is deposited; and fourth level interconnections 
48 are formed by CMP processing, as shoWn in FIG. 5R. 
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Subsequently. the Cu layer on the peripheral area 52 of the 
Wafer is removed by Wet etching. 

[0065] Since the intermediate area 54 of the Water resides 
betWeen the central area 56 and the peripheral area 52 of the 
Wafer in this embodiment, the area from Which the Cu layer 
should be removed is precisely limited to the peripheral area 
52 of the Wafer When the Cu layer on the peripheral area of 
the Wafer is removed by Wet etching. Therefore, the problem 
involved in the conventional method does not occur 

[0066] In the above embodiment, interconnection trenches 
are not formed and the dielectric ?lms for forming inter 
connection trenches are left as they are in the intermediate 
area 54 of the Wafer during forming the upper-level inter 
connections. HoWever, upper-level interconnection trenches 
may be formed Which have the same or a similar dimensions 
as those of the loWer-level interconnection trenches. 

[0067] In the embodiment according to the present inven 
tion, interconnection trenches for upper-level interconnec 
tions are not formed in the intermediate area and the 
peripheral area of the Wafer, and formed in the central area 
of the Wafer, With the dielectric ?lm for forming intercon 
nection trenches being left in the periphery of the Wafer. By 
this con?guration, the intermediate area the Wafer residing 
betWeen the central area of the Wafer and the peripheral area 
of the Wafer limits the Wet etching of the Cu layer only to the 
peripheral area. 

[0068] The upper-level interconnections may be formed in 
the intermediate area substantially Without causing any 
trouble so long as the upper-level interconnections have a 
smaller Width or comparable Width to the Width of the 
loWer-level interconnections, as detailed beloW. 

[0069] Referring to FIG. 6A and 6B, there are shoWn the 
dimensional relationship betWeen the upper-level intercon 
nection trenches and the thickness of the interlevel dielectric 
?lm. In FIG. 6A, dielectric ?lm 62 has interconnection 
trenches 64 having a maximum Width W1 and a depth of d1, 
Within Which an interconnection 66 is to be formed. An 
overlying dielectric ?lm 68 overlying the dielectric ?lm 62 
has a thickness t1 and receives a tungsten plug 70 having a 
diameter of r1. The thickness of the tungsten ?lm 72 after 
deposition, as shoWn in FIG. 6B is set at half the diameter 
r1 of the tungsten plug 70. 

[0070] From the above assumption: the volume S1 per unit 
length of the trench 64 is obtained by S1=d1-W1, Whereas 
the volume V2 of the sum of the overlying dielectric ?lm 68 
and the tungsten ?lm 72 ?lling the interconnection trench 64 
is obtained by the folloWing equation: 

S2=(r1/2+t)-(W1—r1—2-t1+2—d1) 
[0071] If S1<S2, then the interconnection trenches 64 in 
the intermediate area Which do not receive therein the 
interconnection 66 after the etching of the Cu layer at the 
peripheral area of the Wafer can be entirely ?lled With the 
overlying dielectric ?lm 68 and the tungsten ?lm 72 after the 
deposition thereof. This case does not involve that the 
tungsten particles later ?ll the interconnection trenches 64, 
and can be employed safely Without causing any problem. 

[0072] On the other hand, if S1ZS2, then the intercon 
nection trenches 64 in the intermediate area Which do not 
receive therein the interconnections 66 cannot be entirely 
?lled by the overlying dielectric ?lm 68 and the tungsten 
?lm 72. This case involves that the tungsten particles ?ll the 
interconnection trenches 64 after CMP processing thereof, 
and causes the problem encountered in the conventional 
problem. 
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[0073] Based on this comparison of dimensions, it is 
determined Whether or not the upper-level interconnection 
trench is to be formed in the intermediate area. 

[0074] In general, the loWer-level interconnection has a 
smaller sectional area and thus a smaller Width due to a 
smaller current ?owing therethrough, Whereas the upper 
level interconnection has a larger sectional area and thus a 
larger sectional area due to a larger current ?oWing there 
through. In order to obtain a uniform resistance in the 
interconnections by using a CMP process, the effective total 
area of the interconnections in a single CMP process should 
be sufficiently large. In this respect, the loWer-level inter 
connections are preferably formed in the intermediate area, 
Which is not used for product chips, to enlarge the CMP area. 
On the other hand, the upper-level interconnections need not 
be formed in the intermediate area because a sufficient CMP 
area can be obtained by the interconnections only in the 
central area due to the larger Width of the upper-level 
interconnections. 

[0075] The interconnection formed in the trench may be 
made of any material, and is preferably made of a metal or 
alloy including Cu as a main component thereof. The 
interconnection may be a multilayer conductive ?lm such as 
including a TaN/Ta barrier layer and a Cu layer formed 
thereon. The type or composition of the etchant or the 
etching conditions for the Wet etching may be selected from 
those used in the conventional technique. 

[0076] Since the above embodiments are described only 
for eXamples, the present invention is not limited to the 
above embodiments and various modi?cations or alterations 
can be easily made therefrom by those skilled in the art 
Without departing from the scope of the present invention. 

What is claimed is: 
1. A method for manufacturing on a Wafer a plurality of 

semiconductor chips each having a multilevel interconnec 
tion structure by using a damascene technique, the method 
comprising the steps of: 

separating the Wafer into three areas including a periph 
eral area, an intermediate area and a central area, said 
central area including a plurality of product chips; 

forming a ?rst dielectric ?lm overlying said Wafer, said 
?rst dielectric ?lm having therein ?rst trenches in said 
intermediate area and said central area; 

forming loWer-level interconnections in said ?rst trenches 
by using deposition and CMP processes; 

forming a second dielectric ?lm overlying said ?rst 
dielectric ?lm and said loWer-level interconnections, 
said second dielectric ?lm having second trenches in 
said central area; 

forming upper-level interconnections in said second 
trenches by using deposition and CMP processes; and 

Wet-etching remaining ?lms in said peripheral area after 
said CMP process for said upper-level interconnec 
tions. 

2. The method as de?ned in claim 1, Wherein said second 
dielectric eXposes an underlying layer in said peripheral 
area. 

3. The method as de?ned in claim 1, Wherein each of said 
?rst and second dielectric ?lm forming steps includes the 
steps of: depositing a dielectric ?lm: and selectively etching 
said dielectric ?lm to form said trenches and remove said 
dielectric ?lm in said peripheral area. 
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4. The method as de?ned in claim 1, Wherein said 
upper-level interconnections include a poWer source line or 
a ground. 

5. A method for manufacturing on a Wafer a plurality of 
semiconductor chips each having a multilevel interconnec 
tion structure by using a damascene technique, the method 
comprising the steps of; 

separating the Wafer into three areas including a periph 
eral area, an intermediate area and a central area, said 
central area including a plurality of product chips; 

forming a ?rst dielectric ?lm overlying said Wafer, said 
?rst dielectric ?lm having therein ?rst trenches in said 
intermediate area and said central area; 

forming loWer-level interconnections in said ?rst trenches 
by using deposition and CMP processes; 

forming a second dielectric ?lm overlying said ?rst 
dielectric ?lm and said loWer-level interconnections, 
said second is dielectric ?lm having second trenches in 
said central area and third trenches in said intermediate 
area, said third trenches having a Width substantially 
equal to a Width of said ?rst trenches; 

forming upper-level interconnections in said second 
trenches and said third trenches by using deposition and 
CMP processes; and 

Wet-etching remaining ?lms in said peripheral area after 
said CMP process for said upper-level interconnec 
tions. 

6. The method as de?ned in claim 4, Wherein said 
upper-level interconnections include a poWer source line or 
a ground line. 

7. A method for manufacturing on a Wafer a plurality of 
semiconductor chips each having a multilevel interconnec 
tion structure by using a damascene technique, said method 
comprising the steps of: 

separating the Wafer into three areas including a periph 
eral area, an intermediate area and a central area, said 
central area including a plurality of product chips; 

forming a ?rst dielectric ?lm overlying said Wafer, said 
?rst dielectric ?lm having therein ?rst trenches in said 
intermediate area and second trenches in said interme 
diate area, said second trenches having a Width of W1 
and a depth of d1; 

forming ?rst interconnections in said ?rst trenches and 
second interconnections in said second trenches by 
using deposition and CMP processes; 

Wet-etching remaining ?lms in said peripheral area after 
said CMP process for said ?rst and second intercon 
nections forming a second dielectric ?lm on said ?rst 
and second interconnections, said second dielectric ?lm 
having therein via holes having a diameter of r1 in said 
central area; 

forming a conductive ?lm having a thickness of r1/2 on 
said second dielectric ?lm including said via holes; and 

polishing said conductive ?lm to leave said conductive 
?lm in said via holes, Wherein assuming that S1=d1~W1 
and S2=(r1/2+t1)-(W1—r1—2~t1+2~d1), S1<S2 holds in 
the relationship betWeen S1 and S2. 


