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(57) ABSTRACT 
According a method of manufacturing a semiconductor 
device, a polysilicon layer is formed on a semiconductor 
substrate and is patterned, thereby forming a storage elec 
trode and plate electrode in a memory cell region and 
leaving the polysilicon layer in an aligning mark formation 
region. An interlevel insulating ?lm is formed on the semi 
conductor substrate including the storage electrode, plate 
electrode, and polysilicon layer. An upper interconnection 
layer is formed on the polysilicon layer and is patterned, 
thereby forming an upper interconnection layer in the 
memory cell region and an aligning mark in the aligning 
mark formation region. An interlevel insulating ?lm is 
formed on the upper interconnection layer and aligning mark 
and is etched back, thereby planariZing the memory cell 
region and aligning mark formation region and removing the 
interlevel insulating ?lm on the aligning mark. 



Patent Application Publication Oct. 4, 2001 Sheet 1 0f 8 US 2001/0026975 A1 

ENLAHGEMENT 



Patent Application Publication Oct. 4, 2001 Sheet 2 0f 8 US 2001/0026975 A1 

ALIGNING MARK MEMORY CELL 
FORMATION REGION REGION 

12 17 2112 17 11 12a 11 
\ ) ____________ __ 

‘ x 

1? 1>3 15 2112 13 14 12a 1§6 
(\1 \1 1 )LIIIIZIW‘ 1 1 \1 ' \; 

1g<%//////////////@__I%/ ‘ gz/éj 
1 1 1 _______ __ 1 1 

1 1 1 1 

2111 2111 11 11 

FIG.2C 

12 13 15 1B 2112 13 14 12a 15a 15 
1 1 1 1 _______ ,_ 1 1 1 1 1 / 

174///{//1///4 _______ __[1;£///(/1/x//</‘ 
\Z/??////////////<Z§1:III - 213 

111 _______ t1 1 
( 

2111 2111 11 11 



Patent Application Publication Oct. 4, 2001 Sheet 3 0f 8 US 2001/0026975 A1 

MQUHL 
75E; :5 5:252 

225; 22255 £22 @2222 

‘7.1.1 )0. 
£024 



Patent Application Publication Oct. 4, 2001 Sheet 4 0f 8 US 2001/0026975 A1 

22% 22%? 

22am EU E2; E22 E52 \\ E 

E V __ \ 

2N \ .< < 

EN \ \\R 2a 
/ 

2m 

x / Aw % \\\aw\\\\aw\\?i /§\v\\\\\\\\\\ 2 £2 £2 5 E 





Patent Application Publication Oct. 4, 2001 Sheet 6 0f 8 US 2001/0026975 A1 

E< 5E 
o .0 H m 

228m :5 E252 

NE 2: 

2: 

2%: 225% 5 xx; @2222 
R 

2: 



Patent Application Publication Oct. 4, 2001 Sheet 7 0f 8 US 2001/0026975 A1 

#2 moan 
h .0 H m 

2: 

228m :5 >552 

NE E: m2 

\\\\\\\\\\ 
\ 

E: 

2: 

225m 2222; ?zz @2222 

\ 



Patent Application Publication Oct. 4, 2001 Sheet 8 0f 8 US 2001/0026975 A1 

E< moEm 
m .U H m 

22$: :5 525 n 

22a; 22%? a; 2:222 

é 

l, ._ \ 
.< < 

2? ET 

,, \ / 2: 

mg; 7 &\l \ \\\\\\\ {/5 255222225 / $5 E 



US 2001/0026975 A1 

METHOD OF MANUFACTURING 
SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a semiconductor 
apparatus and a method of manufacturing the same and, 
more particularly, to a semiconductor device With an align 
ing mark used for photolithography and a method of manu 
facturing the same. 

[0002] In a semiconductor device manufacturing process, 
the steps of forming a deposition ?lm on a semiconductor 
substrate by oxidation or sputtering, and patterning the 
deposition ?lm to form an insulating pattern, interconnec 
tion pattern, or the like are repeatedly performed. This 
pattern formation employs a reduction projection eXposure 
apparatus (to be referred to as a stepper hereinafter). This 
stepper is an apparatus Which exposes a resist ?lm formed on 
the semiconductor substrate by using a reticle having a 
pattern formed by enlarging a pattern to be actually formed 
by a predetermined magni?cation. The resist ?lm eXposed 
by using the stepper is developed to form a resist pattern. By 
using the resist pattern as an etching mask, the deposition 
?lm is processed, thereby forming a micropattern. 

[0003] To align the relative positions of circuit patterns 
stacked on each other, When eXposing the resist ?lm, the 
semiconductor substrate and the reticle must be aligned 
relative to each other. For this purpose, an aligning mark is 
formed on the semiconductor substrate. The aligning mark is 
irradiated With light, and its position is detected from light 
diffracted by it upon irradiation. Then, alignment is per 
formed. 

[0004] As an eXample of an aligning mark manufacturing 
method, a method of manufacturing an aligning mark for a 
conventional DRAM (Dynamic Random Access Memory) 
Will be described With reference to FIGS. 6 to 8. 

[0005] As shoWn in FIG. 6, a ?eld oXide ?lm 102 is 
formed in an isolation region on a p-type silicon semicon 
ductor substrate, and a gate oXide ?lm (not shoWn) is 
formed. Successively, a Word line (?rst loWer interconnec 
tion layer; not shoWn) comprised of the ?rst polysilicon 
layer is formed, and by using the Word line, N-diffusion 
layers (not shoWn) for forming the source/drain regions of a 
sWitching MOS transistor are formed in an element region 
surrounded by the ?eld oXide ?lm 102 by self-alignment. 

[0006] The ?rst interlevel insulating ?lm (not shoWn) is 
formed on the entire surface of a semiconductor substrate 
101, and contact holes (not shoWn) are formed in the ?rst 
interlevel insulating ?lm and gate oXide ?lm to reach the 
N-diffusion layers. 

[0007] Polysilicon is deposited on the ?rst interlevel insu 
lating ?lm and in the contact holes, and the resultant 
polysilicon layer is patterned to form bit lines (second loWer 
interconnection layer; not shoWn) comprised of the second 
polysilicon layer and plug electrodes (not shoWn) for con 
necting the bit lines and N-diffusion layers. The second 
interlevel insulating ?lm (not shoWn) is formed on the entire 
surface of the semiconductor substrate 101. 

[0008] At this stage, as shoWn in FIG. 6, a multilayered 
interlevel ?lm 103 comprised of the Word line, the ?rst 
interlevel insulating ?lm, bit lines, and the second interlevel 
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insulating ?lm is formed in the memory cell region (circuit 
formation region). The interlevel ?lm 103 has a thickness of, 
e.g., about 1,000 nm. 

[0009] When patterning a silicon layer or metal layer, 
since a circuit pattern is not formed on an aligning mark 
formation region (e.g., a scribing region), a conductor layer 
deposited on the aligning mark formation region is removed. 
Therefore, at the aligning mark region, the ?rst interlevel 
?lm 103 is comprised of only the ?rst and second interlevel 
insulating ?lms. Hence, as shoWn in FIG. 6, the thickness of 
the interlevel ?lm 103 in the aligning mark region is smaller 
than that in the memory cell region. 

[0010] Contact holes 104 for connecting storage elec 
trodes 105 (to be described later) and the N-diffusion layers 
(not shoWn) are formed. Subsequently, as shoWn in FIG. 7, 
the storage electrodes 105 made of third polysilicon and 
With a thickness of about 500 nm to 800 nm are formed in 
the memory cell region. A capacitor insulating ?lm (not 
shoWn) is formed on the interlevel ?lm 103 and storage 
electrode 105, and after that a plate electrode 106 made of 
fourth polysilicon is formed on the capacitor insulating ?lm. 

[0011] A third interlevel insulating ?lm (SiO2 ?lm, BPSG 
?lm, or the like) 107 With a thickness of about 500 nm is 
formed on the entire surface of the semiconductor substrate 
101, and etch-back and a re?oW process (e.g., in an N2 
atmosphere at 850° C. for 10 min) are performed to pla 
nariZe the memory cell region. 

[0012] After that, W (tungsten) or Al (aluminum) is depos 
ited on the entire surface of the semiconductor substrate 101, 
and the deposited ?lm is patterned to form interconnection 
layers 108 in the memory cell region and aligning marks 
108a in the aligning mark formation region, as shoWn in 
FIG. 8. 

[0013] A fourth interlevel insulating ?lm 109 (Plasma 
SiO2 ?lm or the like) With a thickness of about 400 nm is 
formed on the entire surface of the semiconductor substrate 
101, and silica ?lms 110 are formed on the interlevel 
insulating ?lm 109, thereby planariZing the memory cell 
region. 

[0014] At this time, as shoWn in FIG. 8, since a step of 
about 900 nm to 1,200 nm is formed betWeen the memory 
cell region and aligning mark formation region, the thick 
ness of the silica ?lm 110 formed in the aligning mark 
formation region is larger than those of the silica ?lms 110 
formed in the memory cell region. Hence, planariZation With 
reference to the memory cell region cannot suf?ciently 
remove the silica ?lm 110 in the aligning mark formation 
region, and a large amount of silica (silica ?lms 110) is left 
there. 

[0015] Finally, as shoWn in FIG. 8, a ?fth interlevel 
insulating ?lm 111 (Plasma SiO2 ?lm or the like) With a 
thickness of about 400 nm is formed on the entire surface of 
the semiconductor substrate 101. When some layer is 
formed on the ?fth interlevel insulating ?lm 111 and is to be 
patterned, the aligning marks 108a formed in this manner 
are irradiated With light, and light diffracted by the aligning 
marks 108a is detected, so that alignment is performed. 

[0016] As shoWn in FIG. 8, if a large amount of silica 
(silica ?lm 110) is left on the aligning marks 108a, the light 
diffracted by the aligning marks 108a cannot be detected 
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correctly, and the aligning precision decreases. If the align 
ing precision decreases, the resist pattern cannot be formed 
at a desired position, and consequently a micropattern such 
as interconnections cannot be formed accurately. 

[0017] When the semiconductor substrate 101 is etched 
back to remove the silica ?lm 110 on the aligning marks 
108a, the memory cell region is further etched, and pla 
nariZation of the memory cell region is impaired. 

[0018] As a method of making smaller the step formed 
betWeen the upper interconnection layer and aligning marks, 
Japanese Patent Laid-Open No. 11-121327 discloses a 
method of intentionally leaving an insulating ?lm and con 
ductive layer, Which are formed in a circuit formation 
region, in an aligning mark formation region. This method 
does not disclose or suggest planariZation betWeen upper 
interconnection layers With silica, or disclose detection of 
aligning marks by using diffracted light. 

SUMMARY OF THE INVENTION 

[0019] It is an object of the present invention to provide a 
method of manufacturing a semiconductor device having a 
high aligning precision. 

[0020] It is another object of the present invention to 
provide a method of manufacturing a semiconductor device 
Which can be aligned easily. 

[0021] In order to achieve the above objects, according to 
the present invention, there is provided a method of manu 
facturing a semiconductor device having a circuit formation 
region Where a semiconductor circuit is to be formed and an 
aligning mark formation region Where an aligning mark used 
for alignment of a mask is to be formed, the method 
comprising the steps of forming a ?rst conductive layer on 
a semiconductor substrate and thereafter patterning the ?rst 
conductive layer, thereby forming a circuit pattern in the 
circuit formation region and leaving the ?rst conductive 
layer in the aligning mark formation region, forming a ?rst 
insulating ?lm on the semiconductor substrate including the 
circuit pattern and the ?rst conductive layer, forming a 
second conductive layer on the ?rst insulating ?lm and 
thereafter patterning the second conductive layer, thereby 
forming an interconnection pattern in the circuit formation 
region and an aligning mark in the aligning mark formation 
region, and forming a second insulating ?lm on the inter 
connection pattern and the aligning mark and thereafter 
etching back the second insulating ?lm, thereby planariZing 
the circuit formation region and the aligning mark formation 
region and removing the second insulating ?lm on the 
aligning mark. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1A is a plan vieW of a DRAM according to 
one embodiment of the present invention; 

[0023] FIG. 1B is an enlarged plan vieW of the aligning 
mark region shoWn in FIG. 1A; 

[0024] FIGS. 2A to 2D, and FIGS. 3, 4, and 5 are 
sectional vieWs, including sectional vieWs taken along the 
line A - A‘ of FIG. 1B, to shoW the steps in a method of 
manufacturing the DRAM according the embodiment of the 
present invention; and 
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[0025] FIGS. 6 to 8 are sectional vieWs shoWing the steps 
in a conventional semiconductor device manufacturing 
method. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0026] The present invention Will be described in detail 
With reference to the accompanying draWings. 

[0027] FIG. 1A shoWs a DRAM according to one embodi 
ment of the present invention. As shoWn in FIG. 1A, 
aligning mark formation regions 2, 3, and 4 are located in a 
scribing region, Which is to be subjected to dicing, around a 
memory cell region (circuit formation region) 1 Where a 
memory cell is to be formed. A plurality of aligning marks 
5 are formed in each of the aligning mark formation regions 
2, 3, and 4, as shoWn in FIG. 1B. Since the aligning marks 
5 are formed in the scribing region in this manner, the 
semiconductor substrate can be utiliZed effectively. 

[0028] A method of manufacturing the DRAM With the 
above arrangement Will be described With reference to 
FIGS. 2A to 2D and FIGS. 3 and 4. The sectional vieWs of 
the aligning mark formation region shoWn in FIGS. 2A to 
2D and FIGS. 3 and 4 are taken along the line A - A‘ of FIG. 
1B. 

[0029] First, as shoWn in FIG. 2A, a ?eld oXide ?lm 202 
With a thickness of about 400 nm is selectively formed on a 
p-type silicon semiconductor substrate 201 by LOCOS 
(LOCal OXidation of Silicon) or the like, and subsequently 
a gate oXide ?lm 17 is formed on the entire surface of the 
semiconductor substrate 201. 

[0030] After the gate oXide ?lm 17 is formed, a ?rst 
polysilicon layer 12 With a thickness of about 200 nm is 
formed on the entire surface of the semiconductor substrate 
201. Subsequently, to form Word lines (?rst loWer intercon 
nections) 12a in the memory cell region, a resist ?lm is 
formed on the ?rst polysilicon layer 12. This resist ?lm is 
eXposed and developed to obtain a resist pattern. Using this 
resist pattern as a mask, the ?rst polysilicon layer 12 is 
etched (patterned). At this time, the ?rst polysilicon layer 12 
is intentionally left in the aligning mark formation region. 

[0031] An impurity (e.g., phosphorus) is ion-implanted in 
the semiconductor substrate 201 by self-alignment by using 
the Word lines 12a, to form N-diffusion layers 11 in regions 
corresponding to a source and drain. 

[0032] The resist ?lm is removed, and as shoWn in FIG. 
2B, 21 ?rst interlevel insulating layer 13 (e.g., an SiO2 ?lm) 
With a thickness of about 300 nm is formed on the entire 
surface of the semiconductor substrate 201, i.e., on the 
semiconductor substrate 201 including the ?rst polysilicon 
layer 12 and Word lines 12a. Acontact hole 14 is selectively 
formed in the ?rst interlevel insulating layer 13 to connect 
a bit line 15a (second loWer interconnection; see FIG. 2C), 
Which is to be formed in the subsequent step, to the 
N-diffusion layer 11. 

[0033] In order to form the bit line 15a in the memory cell 
region, a second polysilicon layer 15 With a thickness of 
about 200 nm is formed on the entire surface of the semi 
conductor substrate 201, i.e., on the ?rst interlevel insulating 
layer 13 including the contact hole 14, to bury the contact 
hole 14. A resist ?lm (not shoWn) is formed on the second 
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polysilicon layer 15, and is exposed and developed to form 
a resist pattern. Using this resist pattern as a mask, the 
second polysilicon layer 15 is etched to form the bit line 15a. 
At this time, the second polysilicon layer 15 is intentionally 
left in the aligning mark formation region, as shoWn in FIG. 
2C, in the same manner as in the process of forming the 
Word lines 12a. The bit line 15a left in the memory cell 
region is connected to the N-diffusion layer 11 through a 
silicon layer (plug) deposited in the contact hole 14. 

[0034] As shoWn in FIG. 2D, 21 second interlevel insulat 
ing ?lm 16 (e.g., an SiO2 ?lm) With a thickness of about 300 
nm is formed on the entire surface of the semiconductor 
substrate 201, i.e., on the interlevel insulating layer 13 
including the polysilicon layer 15 and bit line 15a. 

[0035] The ?rst polysilicon layer 12/Word lines 12a, ?rst 
interlevel insulating layer 13, second polysilicon layer 15/bit 
line 15a, and second interlevel insulating ?lm 16, Which are 
formed in the memory cell region and aligning mark for 
mation region, are grouped together to form a ?rst interlevel 
?lm 203 in FIG. 3. At this stage, the total thickness of the 
?rst interlevel ?lm 203 is about 1,000 nm. This value stays 
equal betWeen the memory cell region and aligning mark 
formation region. 

[0036] As shoWn in FIG. 3, contact holes 204 are formed 
to connect storage electrodes 205a (FIG. 4), Which are to be 
formed on the ?rst interlevel ?lm 203 in a subsequent step, 
to the N-diffusion layers 11. After the contact holes 204 are 
formed, in order to form the storage electrodes 205a in the 
memory cell region, a third polysilicon layer 205 With a 
thickness of about 500 nm to 800 nm is formed on the entire 
surface of the semiconductor substrate 201, i.e., on the ?rst 
interlevel ?lm 203, and is patterned. At this time, the third 
polysilicon layer 205 is intentionally left in the aligning 
mark formation region, as shoWn in FIG. 4, in the same 
manner as in formation of the Word lines 12a and bit line 
15a. 

[0037] To form a DRAM capacitor portion, a capacitor 
insulating ?lm 18 and a fourth polysilicon layer 206 With a 
thickness of about 200 nm are sequentially formed on the 
entire surface of the semiconductor substrate 201, i.e., on the 
eXposed portion of the ?rst interlevel ?lm 203 and on the 
third polysilicon layer 205. Subsequently, a resist ?lm (not 
shoWn) is formed on the fourth polysilicon layer 206, and is 
eXposed and developed to form a resist pattern. Using this 
resist pattern as a mask, the fourth polysilicon layer 206 is 
etched to form a plate electrode 206a. Simultaneously, the 
fourth polysilicon layer 206 in the aligning mark forming 
region is intentionally left, as shoWn in FIG. 4. 

[0038] A third interlevel insulating ?lm 207 (e.g., an SiO2 
?lm or BPSG (Boron-doped Phospho Silicate Glass) ?lm) 
With a thickness of about 500 nm is formed on the entire 
surface of the semiconductor substrate 201, i.e., on the 
fourth polysilicon layer 206. Subsequently, etch-back and a 
re?oW process (e.g., in an N2 atmosphere at 850° C. for 10 
min) are performed to planariZe the third interlevel insulat 
ing ?lm 207. 

[0039] At this stage, the thickness of the semiconductor 
device from the upper surface of the semiconductor sub 
strate 201 is about 2,000 nm to 2,300 nm both in the memory 
cell region and aligning mark formation region, and sub 
stantially no step is formed betWeen the memory cell region 
and aligning mark formation region. 
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[0040] To form upper interconnection layers 208 and 
aligning marks 208a, a W (tungsten) or Al (aluminum) ?lm 
With a thickness of about 400 nm to 500 nm is formed on the 
semiconductor substrate 201, i.e., on the third interlevel 
insulating ?lm 207. After that, a resist ?lm is formed on the 
W or Al ?lm, and the W or Al ?lm is etched. All insulating 
?lms and conductive layers formed under the upper inter 
connection layers 208 are also formed under the aligning 
marks 208a. Therefore, the aligning marks 208a are ?ush 
With the upper interconnection layers 208, as shoWn in FIG. 
5. 

[0041] After the upper interconnection layers 208 and 
aligning marks 208a are formed, a fourth interlevel insulat 
ing ?lm 209 (e.g., a Plasma SiO2 ?lm) With a thickness of 
about 400 nm is formed as an SOG (Spin On Glass) layer on 
the entire surface of the semiconductor substrate 201, i.e., on 
the third interlevel insulating ?lm 207 including the upper 
interconnection layers 208 and aligning marks 208a. Then, 
in order to planariZe the memory cell region, a silica ?lm 210 
is formed on the entire surface of the semiconductor sub 
strate 201, i.e., on the fourth interlevel insulating ?lm 209, 
and is etched back. Thus, the silica ?lm 210 ?lls the recesses 
in the interlevel insulating ?lm 209 Which are formed among 
the upper interconnection layers 208, as shoWn in FIG. 5, so 
the memory cell region is planariZed. 

[0042] The silica ?lm 210 is formed also on the aligning 
marks 208a, and the aligning mark formation region is also 
planariZed, in the same manner as the memory cell region. 
At this time, since all insulating ?lms and conductor layers 
constituting the memory cell region are formed also in the 
aligning mark formation region, substantially no step is 
formed betWeen the aligning marks 208a and upper inter 
connection layers 208. Thus, the thickness of the silica ?lm 
210 formed in the aligning mark formation region is sub 
stantially equal to that of the silica ?lms 210 formed in the 
memory cell region. In the planariZing process for the 
memory cell region and aligning mark formation region, the 
silica ?lm 210 on the aligning marks 208a is removed 
substantially entirely. 
[0043] Finally, a ?fth interlevel insulating ?lm 211 (e.g., a 
Plasma SiO2 ?lm) With a thickness of about 400 nm is 
formed on the entire surface of the semiconductor substrate 
201, i.e., on the fourth interlevel insulating ?lm 209 includ 
ing the silica ?lm 210. Since the ?fth interlevel insulating 
?lm 211 is formed in the memory cell region and aligning 
mark formation region that are planariZed by the silica ?lm 
210 in the previous step, the surface of the ?fth interlevel 
insulating ?lm 211 is suf?ciently planar. 

[0044] In order to form through holes for connecting a 
conductive layer (not shoWn), to be formed on the ?fth 
interlevel insulating ?lm 211 in a subsequent step, to the 
upper interconnection layers 208, a photoresist ?lm (not 
shoWn) is formed on the ?fth interlevel insulating ?lm 211. 
The photoresist ?lm is eXposed by using a reduction pro 
jection eXposure apparatus (stepper) in Which a reticle 
having an arbitrary circuit pattern is set. 

[0045] At this time, the aligning marks (grid) 208a are 
irradiated With a laser beam, and the reticle and the semi 
conductor substrate 201 are aligned relative to each other by 
the beam diffracted by the aligning marks 208a. Since the 
silica ?lm 210 does not eXist on the aligning marks 208a at 
all (or substantially), the diffracted light from the aligning 
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marks 208a can be detected accurately. As a result, align 
ment can be performed accurately, and a ?ner micropattern 
can be formed. 

[0046] After the photoresist ?lm is exposed, it is devel 
oped to form a pattern. Using this pattern as an etching 
mask, the fourth and ?fth interlevel insulating ?lms 209 and 
211 are etched by anisotropic etching. Thus, through holes 
(not shoWn) for connecting the upper interconnection layers 
208 and the conductor layer on the ?fth interlevel insulating 
?lm 211 are formed. 

[0047] According to this embodiment, since all the insu 
lating ?lms and conductive layers constituting the memory 
cell region are also formed in the aligning mark formation 
region, the heights of the upper interconnection layers 208 
in the memory cell region and those of the corresponding 
aligning marks 208a can be set substantially equal to each 
other. Hence, the silica ?lm 210 used for the planariZing 
process of the memory cell region is not left on the aligning 
marks 208a in a large amount, and the diffracted light from 
the aligning marks 208a can be detected accurately. 

[0048] Various modi?cations and applications can be 
made in the above embodiment. For example, although the 
aligning marks 208a are formed in the scribing region in the 
above embodiment, they can be formed in an arbitrary 
region that does not directly in?uence a circuit to be formed. 
Although the above embodiment exempli?es a DRAM as a 
semiconductor device, the present invention can be applied 
to formation of aligning marks in any arbitrary semiconduc 
tor devices other than a DRAM, e.g., an SRAM (Static 
Random Access Memory), or a logic circuit. Also, the 
materials and thicknesses are shoWn merely as examples, 
and arbitrary materials and thicknesses can be selected. 

[0049] As has been described above, according to the 
present invention, since the circuit formation region and 
aligning mark formation region are formed With substan 
tially the same arrangements, an interconnection pattern and 
aligning marks corresponding to it can be formed With the 
same height. In addition, When a gap formed in the inter 
connection pattern is to be ?lled With an insulator in order 
to planariZe the circuit formation region, the insulator 
formed in the aligning mark formation region is etched back 
as the circuit formation region is planariZed, and a large 
amount of insulator is not left on the aligning marks. 
Therefore, the aligning marks can be detected accurately by 
using the diffracted light, so that high-precision alignment 
can be performed. Also, the circuit formation region and the 
aligning mark formation region are highly ?at so that they 
can be aligned easily. 

What is claimed is: 

1. A method of manufacturing a semiconductor device 
having a circuit formation region Where a semiconductor 
circuit is to be formed and an aligning mark formation 
region Where an aligning mark used for alignment of a mask 
is to be formed, comprising the steps of: 

forming a ?rst conductive layer on a semiconductor 
substrate and thereafter patterning the ?rst conductive 
layer, thereby forming a circuit pattern in the circuit 
formation region and leaving the ?rst conductive layer 
in the aligning mark formation region; 
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forming a ?rst insulating ?lm on the semiconductor 
substrate including the circuit pattern and the ?rst 
conductive layer; 

forming a second conductive layer on the ?rst insulating 
?lm and thereafter patterning the second conductive 
layer, thereby forming an interconnection pattern in the 
circuit formation region and an aligning mark in the 
aligning mark formation region; and 

forming a second insulating ?lm on the interconnection 
pattern and the aligning mark and thereafter etching 
back the second insulating ?lm, thereby planariZing the 
circuit formation region and the aligning mark forma 
tion region and removing the second insulating ?lm on 
the aligning mark. 

2. A method according to claim 1, Wherein the step of 
patterning the ?rst conductive layer and the step of forming 
the ?rst insulating layer are repeated, and after that the step 
of patterning the second conductive layer is performed. 

3. A method according to claim 1, Wherein 

the method further comprises the step of forming an 
interlevel ?lm, including an insulating ?lm and a con 
ductive layer on the semiconductor substrate, and 

the step of patterning the ?rst conductive layer includes 
the step of forming the ?rst conductive layer on the 
interlevel ?lm. 

4. A method according to claim 1, further comprising the 
steps of 

forming a patterning target layer on an SOG (Spin On 
Glass) layer constituting the second insulating ?lm, 

forming a resist ?lm on the patterning target layer, 

aligning a photomask and the semiconductor substrate 
relative to each other by using the aligning mark, and 

after alignment, exposing the resist ?lm. 
5. A method according to claim 1, Wherein the aligning 

mark comprises a diffraction grating. 
6. A method according to claim 1, Wherein the aligning 

mark formation region is formed in a scribing region Which 
is to be subjected to dicing. 

7. A method of forming a semiconductor device having a 
memory cell region Where a memory cell element for a 
DRAM (Dynamic Random Access Memory) is to be formed 
and an aligning mark formation region to be used for 
alignment of a mask, comprising the steps of: 

forming a ?rst conductive layer on a semiconductor 
substrate and thereafter patterning the ?rst conductive 
layer, thereby forming a Word line in the memory cell 
region and leaving the ?rst conductive layer in the 
aligning mark formation region; 

forming a ?rst insulating ?lm on the semiconductor 
substrate including the Word line and the ?rst conduc 
tive layer; 

forming a second conductive layer on the ?rst insulating 
?lm and thereafter patterning the second conductive 
layer, thereby forming a bit line in the memory cell 
region and leaving the second conductive layer in the 
aligning mark formation region; 
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forming a second insulating ?lm on the ?rst insulating 
?lm including the bit line and the second conductive 
layer; 

forming a third conductive layer on the second insulating 
?lm and thereafter patterning the third conductive 
layer, thereby forming a storage electrode in the 
memory cell region and leaving the third conductive 
layer in the aligning mark formation region; 

forming a capacitor insulating ?lm on the storage elec 
trode, the third conductive layer, and the second insu 
lating ?lm; 

forming a fourth conductive layer on the capacitor insu 
lating ?lm and thereafter patterning the fourth conduc 
tive layer, thereby forming a plate electrode in the 
memory cell region and leaving the fourth conductive 
layer in the aligning mark formation region; 

forming a third insulating ?lm on the plate electrode and 
the fourth conductive layer; 

forming a ?fth conductive layer on the third insulating 
?lm and thereafter patterning the ?fth conductive layer, 
thereby forming an upper interconnection layer on the 
memory cell region and an aligning mark in the align 
ing mark formation region; and 

applying silica to the memory cell region and the aligning 
mark formation region so as to ?ll a space in the upper 
interconnection layer With silica, and thereafter etching 
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back silica, thereby planariZing the memory cell region 
and the aligning mark formation region. 

8. A method according to claim 7, further comprising the 
steps of 

forming a patterning target layer in the planariZed 
memory cell region and aligning mark formation 
region, 

forming a resist ?lm on the patterning target layer, 

aligning a photomask and the semiconductor substrate 
relative to each other by using the aligning mark, and 

eXposing the resist ?lm after alignment. 
9. A method according to claim 7, Wherein 

the method further comprises the step of forming, before 
applying silica, a fourth insulating ?lm on the third 
insulating ?lm including the upper interconnection 
layer and the aligning mark, and 

the step of planariZing includes the step of ?lling a recess 
formed in the upper interconnection layer so as to form 
silica on the fourth insulating ?lm, and thereafter 
etching back silica. 

10. A method according to claim 7, Wherein the aligning 
mark comprises a diffraction grating. 

11. A method according to claim 7, Wherein the aligning 
mark formation region is formed in a scribing region Which 
is to be subjected to dicing. 

* * * * * 


