
Title CIRCUIT LAYOUT STRUCTURE Background of the Invention 1. Field of the
Invention     The present invention relates generally to a circuit layout
structure, more particularly, to a circuit layout structure that is able to
reduce undesired capacitance charging effect. 2. Description of the Prior
Art 



Inthesemiconductormanufacturingprocess,the semiconductor devices, such as
the transistors, are formed by multilayer process and electrically
connected by wirings, which are done through multilayer metallization on
top of the multilayered semiconductor devices. And during those multilayer
processes, photolithography and etching processes are conventionally
employed to construct the predetermined pattern in a certain layer.
Please refer to Figs. 1-2, which are schematic drawings illustrating the
conventional steps for forming a pre-determined pattern in a certain layer
in the prior art. As shown in Fig. 1, a wafer 100 is provided, the wafer
100 includes a silicon substrate 110 having multilayered semiconductor
devices (not shown) constructed therein. An interlayer dielectric (ILD)
layer 120 is formed on the silicon substrate 110 and at least a metal
contact  plug 122 is formed in the ILD layer 120. It is noteworthy that
during forming the metal contact plug 122, alignment marks and advanced
imaging metrology (AIM) overlay marks are always needed to ensure the
contact plug pattern (not shown) match up the feature designed in the lower
layer, and thus the contact plug 122 formed later is able to provide
interconnection successfully and satisfactorily. Therefore, a conductive
alignment mark or an AIM mark 124 is left in the ILD layer 120 in a scribe
line region 114, while the contact plug 122 is formed in a cell region 112.
Please refer to Fig. 1 again. Then, an inter-metal dielectric (IMD) layer
130 is disposed on and covers the contact plug 122, the conductive
alignment/AIM mark 124 and the ILD layer 120. In the prior art, the IMD
layer 130 can include silicon oxynitride, tetraethoxysilane-based oxide
(TEOS) and/or a low-k material ... etc. Next, a patterned hard mask 140 is
formed on the IMD layer 130. The patterned hard mask 140 comprises
predetermined patterns 142, such as trench patterns. Conventionally, the
patterned hard mask 140 can be a metal hard mask includes titanium nitride
(TiN). 



Please refer to Fig. 2. Next, a suitable etchant 150 under a plasma
circumstance is used to etch the underlying IMD layer 130 to transfer the
predetermined pattern 142 into the IMD layer 130. Thus trench openings 132
for defining metal wires are formed and  the contact plug 122 is exposed in
bottom of the trench openings 132. However, it is found that not all of the
trench openings 132 may successfully expose the contact plug 122 in the ILD
layer 120 as expected, as shown in Fig. 2. One reason for this undesired
etching result is that since the ILD layer 130, which includes dielectric
material, is positioned between the two conductive elements: the conductive
alignment/AIM marks 124 and the metal hard mask 140, an adverse capacitance
is always generated between the metal hard mask 140 and the conductive
alignment/AIM mark 124 in the scribe line region 114 during the etching
step. As a result, the capacitance attracts more charged etching residues
152 to accumulate in the trench openings 132 in the cell region 112 and to
block the sidewalls and the bottom of the trench openings 142, so that the
result of etching the ILD layer 130 cannot be completed as desired.
Accordingly, effective electrical interconnection is not constructed.
Therefore, a novel circuit layout structure is still in need to improve the
yield of the etching step, in particular to avoid the accumulation of the
etching residues in the predetermined openings and the failure to expose
the underlying designed features. Summary of the Invention According to an
aspect of the present invention, there is 



provided a circuit layout structure comprising a wafer having at least a
cell region and a scribe line region defined thereon, a metal pattern
formed in a first insulating layer in the scribe line region, a second
insulating layer and a hard mask layer formed on the metal pattern and the
first insulating layer, and at least a dummy pattern formed in the second
insulating layer and the hard mask layer in the scribe line region. The
dummy pattern has a transmission rate between 0% and 1%.     According to
the provided circuit layout structure, the dummy pattern is provided in the
scribe line region, and thus the charged etching residues attracted by the
capacitance, which is generated by the metal pattern and the hard mask
layer, are accumulated in the dummy pattern during the etching process.
Accordingly, the desired via pattern or the trench pattern is completely
and satisfactorily formed in the cell region, and the yield of the etching
step is improved. These and other objectives of the present invention will
no doubt become obvious to those of ordinary skill in the art after reading
the following detailed description of the preferred embodiment that is
illustrated in the various figures and drawings. Brief Description of the
Drawings  



for forming a pre-determined pattern in a certain layer in the prior art;
Figs. 3-6 are schematic drawings illustrating a circuit layout structure
provided by a first preferred embodiment of the present invention.     Fig.
7 is a schematic drawing illustrating a circuit layout structure provided
by a second preferred embodiment of the present invention. Fig. 8 is a
modification provided by the present invention. Detailed Description
Please refer to Figs. 3-6, which are schematic drawings illustrating a
circuit layout structure provided by a first preferred embodiment of the
present invention. Please refer to Fig. 3, which is a top view of a wafer
provided by the preferred embodiment. As shown in Fig. 3 the circuit layout
structure 200 provided by the present invention includes a wafer 210, and
the wafer 210 has a plurality of cell regions 212 and a scribe line region
214 defined thereon. 



Please refer to Fig. 4, which is an enlarged view of a portion of the
scribe region 214 and a portion of the cell region 212 of the wafer 210 as
designated by the circle 216 shown in Fig. 3, and Figs. 5-6 are
cross-sectional views taken along a crossing line A-A' in Fig. 4. As shown
in Fig. 4 and Fig. 5, the wafer 210 includes a
semiconductorsubstrate220havingabovementioned semiconductor devices (not
shown) constructed in the cell region 212 in the semiconductor substrate
220 and a first insulating layer 230 formed thereon. The semiconductor
devices are multilayered structure as mentioned above. The first insulating
layer 230 can be an inter-layer dielectric (ILD) layer or an inter-metal
dielectric (IMD) layer. In this preferred embodiment, the first insulating
layer 230 is exemplarily an ILD layer.     Please refer to Fig. 4 and Fig.
5 again. The circuit layout structure 200 includes at least a connecting
pattern 232, such as a contact plug, in the first insulating layer 230 in
the cell region 212. The circuit layout structure 200 further includes at
least a metal pattern 234 formed in the first insulating layer 230 in the
scribe line region 214. It is well-known that during forming the connecting
pattern 232, an alignment mark or an overlay mark is needed since the
overlay control becomes more critical in semiconductor process. Therefore
the metal pattern 234 comprising alignment marks or overlay marks such as
Box-in-Box (BIB), Frame-in-Frame (FIF) or KLA-Tencor Advanced Imaging
Metrology (AIM) marks, which are evaluated under different process
conditions, is formed in the scribe line region 214.  



As shown in Fig. 5, the circuit layout structure 200 further  insulating
layer 230. In the preferred embodiment, the second insulating layer 240 is
exemplarily an IMD layer. The second insulating layer 240 is a low-k
dielectric layer, and the low-k dielectric layer can be of organic
materials, such as spin-on polymer (SOP), FLARE, SILK, PARYLENE and/or
PAE-II, and formed through a spin-coating process. Alternatively, the low-k
dielectric layer can be of SiO-based materials, such as Si02, TEOS, FSG or
USG, and formed through a spin-coating process, or BLACK DIAMOND, CORAL,
AURORA, and FLOWFILL, and formed through a chemical vapor deposition (CVD)
process. Then, a hard mask layer 250 is formed on the second insulating
layer 240. The hard mask layer 250 preferably comprises metal hard mask,
and the metal hard mask can be of Ti, TiN, Ta, TaN, Al, or AlCu.     Please
refer to Figs. 4-6. The hard mask layer 250 is patterned by a
photolithography process, thus at least a dummy pattern 264 is formed in
hard mask layer 250 in the scribe line region 214 and at least a trench or
a via pattern 262 is formed in the hard mask layer 250 in the cell region
212. Then, an etching process in which a suitable etchant under a plasma
circumstance is used is performed to transfer the via/trench pattern 262
and the dummy pattern 264 into the second insulating layer 240 as shown in
Fig. 6. It is noteworthy, that the number of the dummy patterns 264 and the
trench/via patterns 262 can be adjusted to fit the needs of the process or
product desired.      Please refer to Fig. 4 and Fig. 6. To make sure the
dummy patterns 264 are substantially positioned in the center of the scribe
line region 214, the dummy patterns 264 are arranged along an axial line X
in the scribe line region 214. In other words, the distances between both
margins of the scribe line region 214 and the dummy patterns 264 are equal.
Furthermore, a horizontal distance "D" between the dummy pattern 264 and
the metal pattern 234 can be larger than a half of the width of the scribe
line region 214. For example, when a width of the scribe lines region 214
is exemplarily 50-90 pm, the horizontal distance D is exemplarily of about
50 pm in this preferred embodiment, but not limited to this. 



A transmission rate is used to define a proportion of a particular pattern
in a particular region on a photomask. After the photolithography process
and the etching process, such pattern is transferred into an objective
layer. In this preferred embodiment, the dummy patterns 264 are transferred
into the second insulating layer 240 and such particular region as
mentioned above is defined as a square frame 268 with a corner of the dummy
pattern 268 serving as a center 264a. And a distance between the center
264a and the four sides of the square frame 268 is exemplarily 30 pm, but
not limited to this. It is noteworthy that a major purpose of forming the
dummy patterns 264 is to make a transmission rate at the dummy patterns 264
lower than a transmission rate at the cell  region 214. Accordingly, the
dummy patterns 264 have a transmission rate between 0% and 1%, preferably
between 0% and 0.4%, and more preferably lower than 0.1%. It is also
noteworthy the dummy pattern 264 is exemplarily a rectangle shape as shown
in Fig. 4 in this preferred embodiment. However, the shape of the dummy
patterns 264 is not limited to this description as long as its transmission
rate is lower than 1%. As shown in Fig. 4, the dummy pattern 264 has a
length "L" of about 2 pm and a width "W" between 0.2 and 2 pm, but not
limited to this. In the first preferred embodiment, the dummy pattern 264
exemplarily has the length L of 2 pm and the width W of 0.2 pm. The length
L of the dummy pattern 264 is parallel with the axial line X in the scribe
line region 214 as show in Fig. 4. A distance "d" between each of the dummy
pattern is of about 0.5 pm, but not limited to this. Additionally, the size
of the dummy pattern 264 is not limited to this description as long as the
transmission rate of the dummy pattern 264 is lower than that of a cell
isolation pattern.     Accordingly, the charged etching residues 270
generated in the etching process performed to form the via/trench pattern
262 in the second insulating layer 240 are attracted by the capacitance
caused between the hard mask layer 250, the second insulating layer 240 and
the metal pattern 234 in the scribe line region 214, and are apt to
accumulate in the dummy pattern 264 in the scribe line region 214 during
the etching process. As shown in Fig. 6, the  first insulating layer 230 is
not exposed by the dummy 264 and still covered by the second insulating
layer 240. In the cell region 212, the etching process is satisfactorily
completed, and the formed trench/via pattern 262 with steep sidewalls is to
expose the connecting pattern 232 without excess residues 270.
Sequentially, the desired interconnection is to be constructed after
filling the trench/via pattern 262 with metal materials. 



Please refer to Fig. 7, which is a schematic drawing illustrating a circuit
layout structure provided by a second preferred embodiment of the present
invention. In the second preferred embodiment, the wafer having the cell
region and the scribe line region defined thereon, the first insulating
layer having the metal pattern and connecting formed therein, and the
second insulating layer and the metal hard mask layer having the dummy
pattern and the trench/via pattern formed therein are similar with the
first preferred embodiment, therefore those details are omitted in the
interest of brevity. The only difference between the first and second
preferred embodiment is the width W of the dummy pattern: as shown in Fig.
7, the dummy pattern 264' provided by the second preferred embodiment has a
length L of about 2 pm and a width W' of 1 pm. Since the size of the dummy
pattern 264' is larger than that of the dummy pattern 264 provided by the
first preferred embodiment, the numbers of the dummy pattern 264' can be
less than that of the dummy pattern 264.      Please refer to Fig. 8, which
is a modification provided by the present invention. In this modification,
the dummy pattern 264 is further formed in the cell region 212, thus the
charged etching residues 270 generated in the etching process performed to
form the via/trench pattern 262 in the second insulating layer 240 are
attracted to accumulate in the dummy pattern 264 in the scribe line region
214 during the etching process. Consequently, the etching process is
satisfactorily completed in the cell region 212, and the formed trench/via
pattern 262 with steep sidewalls is to expose the connecting pattern 232
without excess residues 270.     According to the provided circuit layout
structure, the dummy pattern is provided in the scribe line region, and
thus the charged etching residues attracted by the capacitance, which is
generated by the metal pattern and the metal hard mask layer, are
accumulated in the dummy pattern during the etching process. Accordingly,
the desired via pattern or the trench pattern is completely and
satisfactorily formed in the cell region, and the yield of the etching step
is improved. Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be made while
retaining the teachings of the invention.  



Claims What is claimed is:  1. A circuit layout structure comprising:     a
wafer having at least a cell region and a scribe line region defined
thereon;     at least a metal pattern formed in a first insulating layer in
the scribe line region;     a second insulating layer and a hard mask layer
formed on the metal pattern and the first insulating layer; and 



at least a dummy pattern formed in the second insulating layer and the hard
mask layer in the scribe line region, the dummy pattern having a
transmission rate between 0% and 1%.  2. The circuit layout structure of
claim 1, wherein the metal pattern comprises alignment marks or overlay
marks.  3. The circuit layout structure of claim 1, wherein the first
insulating layer comprises an inter-layer dielectric (ILD) layer or an
inter-metal dielectric (IMD) layer.  4. The circuit layout structure of
claim 3, further comprising a connecting pattern formed in the first
insulating layer in the cell region.   5. The circuit layout structure of
claim 1, wherein the second insulating layer comprises an IMD layer. 



6. The circuit layout structure of claim 5, further comprising a trench or
a via pattern formed in the second insulating layer in the cell region.  7.
The circuit layout structure of claim 1, wherein the hard mask layer
comprises metal hard mask layer.  8. The circuit layout structure of claim
1, wherein a horizontal distance between the dummy pattern and the metal
pattern is about 50 pm.  9. The circuit layout structure of claim 1,
wherein the dummy pattern has a rectangle shape.  10. The circuit layout
structure of claim 9, wherein the dummy pattern has a length of about 2 pm.
11. The circuit layout structure of claim 9, wherein the dummy pattern has
a width between 0.2 and 2 pm. 



12. The circuit layout structure of claim 1, wherein the dummy pattern is
arranged along an axial line of the scribe line region.   13. The circuit
layout structure of claim 12, wherein length of the dummy pattern is
parallel with the axial line of the scribe line region.  14. The circuit
layout structure of claim 1, wherein the dummy pattern has the transmission
rate preferably between 0% and 0.4%.  15. The circuit layout structure of
claim 14, wherein the dummy pattern has the transmission rate more
preferably between 0% and 0.1%. 




