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(57) ABSTRACT 

An overlay measuring pattern has a rectangular portion and 
band-shaped portions separated from opposite sides of the 
rectangular portion by an equal distance and parallel to the 
sides. Even When a photoresist shrinks upon heating after the 
overlay measuring pattern is transferred to the photoresist, 
the taper amounts of the sides of the rectangular portion 
transferred to the photoresist equal each other in their 
sections betWeen opposite sides. Hence, the overlay shift can 

11, 1999. be accurately obtained. 
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OVERLAY MEASURING PATTERN, PHOTOMASK, 
AND OVERLAY MEASURING METHOD AND 

APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to measurement of 
overlay betWeen the patterns of loWer and upper layers in 
manufacturing a semiconductor device. 

[0003] 2. Description of the Related Art 

[0004] In manufacturing a semiconductor device, pro 
cesses of forming a ?lm to be etched, forming a photoresist, 
transferring a pattern from a photomask to the photoresist by 
photolithography, transferring the pattern from the photore 
sist to the ?lm to be etched by etching, and removing the 
photoresist are repeated a plurality of number of times to 
form a circuit pattern having a plurality of layers or the like. 
Hence, an overlay shift betWeen the photomasks is an 
important factor in determining the degree of integration of 
the semiconductor device. 

[0005] To cope With this overlay shift, an overlay mea 
suring pattern is formed in, e.g., a scribing region of a 
photomask, Where neither circuit pattern nor the like nec 
essary for the manufacture of a semiconductor device is 
formed, and the overlay measuring pattern is measured by an 
overlay measuring apparatus of an optical pattern edge 
detection scheme, thereby measuring the overlay accuracy 
betWeen the photomasks. 

[0006] FIGS. 1A and 1B shoW a popular related art of an 
overlay measuring pattern Which is called a boX pattern. As 
shoWn in FIG. 1A, this related art comprises an overlay 
measuring pattern 11 called a main scale and an overlay 
measuring pattern 12 called a sub scale. The overlay mea 
suring patterns 11 and 12 are formed on photomasks for 
forming the patterns of loWer and upper layers, respectively. 

[0007] The overlay measuring pattern 11 has a rectangular 
portion 13 as an opening in the pattern formed from chro 
mium or the like. The overlay measuring pattern 12 has a 
rectangular portion 14 as a pattern formed from chromium 
or the like. The overlay measuring patterns 11 and 12 have 
characters such as “No. 1” and “No. 2” to identify the target 
transfer ?lms on Which the patterns are transferred, as shoWn 
in FIG. 1A. These characters are also transferred upon 
transferring the patterns. 

[0008] The de?nitions of main and sub scales are relative. 
The overlay measuring pattern 11 may be used as the sub 
scale, and the overlay measuring pattern 12 may be used as 
the main scale. The rectangular portion 13 may be a pattern 
formed from chromium or the like, and the rectangular 
portion 14 may be an opening in the pattern formed from 
chromium or the like. Alternatively, both of the rectangular 
portions 13 and 14 may be patterns formed from chromium 
or the like, or both of the rectangular portions 13 and 14 may 
be openings. 

[0009] The overlay measuring patterns 11 and 12 are 
formed on the photomasks such that the centers of the 
rectangular portions 13 and 14 match When the photomasks 
are accurately overlaid, as shoWn in FIG. 1B. Hence, When 
the overlay measuring patterns 11 and 12 are overlaid, the 
difference betWeen a distance X1 from a left side X1 of the 
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rectangular portion 13 to the left side X1 of the rectangular 
portion 14 and a distance X2 from a right side X2 of the 
rectangular portion 13 to the right side X2 of the rectangular 
portion 14, (X1—X2)/2, represents the overlay shift in the X 
direction, i.e., in the horiZontal direction. 

[0010] Similarly, When the overlay measuring patterns 11 
and 12 are overlaid, the difference betWeen a distance y1 
from a loWer side Y1 of the rectangular portion 13 to the 
loWer side Y1 of the rectangular portion 14 and a distance y2 
from an upper side Y2 of the rectangular portion 13 to the 
upper side Y2 of the rectangular portion 14, (y1—y2)/2, 
represents the overlay shift in the Y direction, i.e., in the 
vertical direction. 

[0011] When patterns are to be transferred to three or more 
target transfer ?lms, tWo or more overlay measuring patterns 
11 as main scales are consecutively formed on the target 
transfer ?lm as the ?rst layer, as shoWn in FIG. 2. Sub scales 
corresponding to the second and subsequent layers are 
overlaid on the respective overlay measuring patterns 11. 
Using the overlay measuring pattern 11 transferred to the 
target transfer ?lm as the ?rst layer as a reference, the 
overlay accuracy of the photomasks of the second and 
subsequent layers is measured. 

[0012] Aphotoresist is eXposed and developed, and then, 
heated to a temperature Within the range of about 90° C. to 
150° C. by a hot plate or oven for drying and hardening. The 
upper portion of the photoresist de?ning the opening end 
largely thermally shrinks due to surface tension, so the 
photoresist has a tapered sectional shape. Since the taper 
amount depends on the volume of a photoresist, the pater 
amount of a photoresist applied to the same thickness is 
proportional to its area. 

[0013] As shoWn in FIG. 3A, of areas S1 to S 4 betWeen the 
sides of the rectangular portion 13 of the overlay measuring 
pattern 11 transferred to a positive photoresist 15 and the 
edges of the overlay measuring pattern 11, the area S2 of a 
portion in contact With the right side of the rectangular 
portion 13 and the area S 4 of a portion in contact With the left 
side may be equal. HoWever, since characters “No. 1” need 
be Written at a portion in contact With the upper side of the 
rectangular portion 13, the area S1 of the portion in contact 
With the upper side is larger than the area S3 of a portion in 
contact With the loWer side. 

[0014] For this reason, even When taper amounts Axl and 
AX2 of the photoresist 15 have a relation AX1=AX2 in an 
X-direction section, as shoWn in FIG. 3B, taper amounts 
Ay1 and Ay2 of the photoresist 15 have a relation Ay1<Ay2 in 
a Y-direction section, as shoWn in FIG. 3C. 

[0015] For eXample, When tWo overlay measuring patterns 
11 are consecutively formed in the X direction, as shoWn in 
FIG. 4A, the taper amounts Ay1 and Ay2 of the photoresist 
15 have a relation Ay1<Ay2 in a Y-direction section, as 
shoWn in FIG. 4C, and at the same time, the taper amounts 
Axl and AX2 of the photoresist 15 also have a relation 
AX1<AX2 in an X-direction, as shoWn in FIG. 4B. 

[0016] When the taper amount of the sectional shape of 
the photoresist 15 on a ?lm 16 to be etched is nonuniform, 
as shoWn FIG. 5A, the retreat amount of the etched ?lm 16 
increases at the largely tapered portion of the photoresist 15, 
as shoWn in FIG. 5B. For this reason, as shoWn in FIG. 5C, 
the overlay measuring pattern 11 is transferred to the etched 
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?lm 16 While the positions of sides of the rectangular portion 
13 shift from the original transfer positions. 

[0017] Consequently, When the neXt ?lm 17 to be etched 
is formed on the etched ?lm 16, and the rectangular portion 
14 of the overlay measuring pattern 12 is transferred to a 
photoresist 18 on the ?lm 17 to be etched, as shoWn in FIG. 
6A, a measurement error occurs as if the rectangular portion 
14 shifted in both the X and Y directions, although the 
rectangular portion 14 is accurately formed at the original 
position, as can be seen from FIG. 6B. 

[0018] Reportedly, When a 1.2-pm thick photoresist is 
heated at 120° C. for 90 sec, the above-described measure 
ment error reaches 0.1 pm. Hence, erroneous information 
may be fed back to the neXt lot, or the photoresist 18 is 
reformed, resulting a decrease in yield. 

SUMMARY OF THE INVENTION 

[0019] It is an object of the present invention to provide an 
overlay measuring pattern, a photomask, and an overlay 
measuring method and apparatus capable of accurately 
measuring overlay shift betWeen an overlay measuring pat 
tern used for transfer to a loWer target transfer ?lm and an 
overlay measuring pattern used for transfer to an upper 
target transfer ?lm. 

[0020] An overlay measuring pattern according to the 
present invention has band-shaped portions separated from 
opposite sides of a rectangular portion by an equal distance 
and parallel to these sides of the rectangular portion. Hence, 
the areas betWeen sides and band-shaped portions equal each 
other for portions of an identical length at the opposite sides 
of the rectangular portion. 

[0021] For this reason, even When a photoresist is heated 
after the overlay measuring pattern is transferred to the 
photoresist, and the photoresist shrinks due to the surface 
tension of the photoresist, the taper amounts of the sides of 
the rectangular portion transferred to the photoresist equal 
each other in their sections betWeen the opposite sides. 

[0022] Consequently, even When the overlay measuring 
pattern is transferred to a ?lm to be etched by etching using 
the photoresist as a mask, and the sides of the rectangular 
portion transferred to the photoresist shift from those of the 
rectangular portion transferred to the etched ?lm, the shifts 
equal each other betWeen the opposite sides of the rectan 
gular portion transferred to the etched ?lm. 

[0023] That is, even When pattern siZe shifts are generated 
betWeen the rectangular portion of the overlay measuring 
pattern and the rectangular portion transferred to the target 
transfer ?lm, the pattern siZe shifts equal each other betWeen 
the opposite sides of the rectangular portion transferred to 
the target transfer ?lm. 

[0024] When a rectangular portion included Within or 
including the rectangular portion transferred to the target 
transfer ?lm as a loWer layer When vieWed from above is 
transferred to a target transfer ?lm as an upper layer, and the 
distance betWeen a side of the rectangular portion trans 
ferred to the target transfer ?lm as the loWer layer and a side 
of the rectangular portion transferred to the target transfer 
?lm as the upper layer, Which sides oppose each other, is 
measured, any overlay shift betWeen the overlay measuring 
pattern used for transfer to the target transfer ?lm as the 
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loWer layer and that used for transfer to the target transfer 
?lm as the upper layer can be accurately measured. 

[0025] In a preferred overlay measuring pattern according 
to the present invention, since the ratio of the length of the 
band-shaped portion opposing a side of the rectangular 
portion to the length of the side is 50% or more, the ratio of 
the length of a portion of the side, Which opposes the 
band-shaped portion, to the length of the side is high. For 
this reason, even When pattern siZe shifts are generated 
betWeen the rectangular portion of the overlay measuring 
pattern and the rectangular portion transferred to the target 
transfer ?lm, those portions Which have the same pattern 
siZe shifts are long betWeen the opposite sides of the 
rectangular portion transferred to the target transfer ?lm. 

[0026] Therefore, any overlay shift betWeen the overlay 
measuring pattern used for transfer to the target transfer ?lm 
as the loWer layer and the overlay measuring pattern used for 
transfer to the target transfer ?lm as the upper layer can be 
accurately and easily measured. 

[0027] A photomask according to the present invention 
comprises an overlay measuring pattern having a rectangular 
portion and band-shaped portions separated from opposite 
sides of the rectangular portion by an equal distance and 
parallel to these sides. Hence, the areas betWeen sides and 
band-shaped portions equal each other for portions of an 
identical length at the opposite sides of the rectangular 
portion. 

[0028] For this reason, even When pattern siZe shifts are 
generated betWeen the rectangular portion of the overlay 
measuring pattern in the photomask and the rectangular 
portion transferred to the target transfer ?lm, the pattern siZe 
shifts equal each other betWeen the opposite sides of the 
rectangular portion transferred to the target transfer ?lm. 

[0029] When a rectangular portion included Within or 
including the rectangular portion transferred to the target 
transfer ?lm as a loWer layer When vieWed from above is 
transferred to a target transfer ?lm as an upper layer, and the 
distance betWeen a side of the rectangular portion trans 
ferred to the target transfer ?lm as the loWer layer and a side 
of the rectangular portion transferred to the target transfer 
?lm as the upper layer, Which sides oppose each other, is 
measured, any overlay shift betWeen the photomask used for 
transfer to the target transfer ?lm as the loWer layer and that 
used for transfer to the target transfer ?lm as the upper layer 
can be accurately measured. 

[0030] In a preferred photomask according to the present 
invention, since the ratio of the length of the band-shaped 
portion in the overlay measuring pattern, Which opposes a 
side of the rectangular portion, to the length of the side is 
50% or more, the ratio of the length of a portion of the side, 
Which opposes the band-shaped portion, to the length of the 
side is high. 

[0031] For this reason, even When pattern siZe shifts are 
generated betWeen the rectangular portion of the overlay 
measuring pattern in the photomask and the rectangular 
portion transferred to the target transfer ?lm, those portions 
Which have the same pattern siZe shifts are long betWeen the 
opposite sides of the rectangular portions transferred to the 
target transfer ?lm. Therefore, any overlay shift betWeen the 
photomask used for transfer to the target transfer ?lm as the 
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lower layer and the photomask used for transfer to the target 
transfer ?lm as the upper layer can be accurately and easily 
measured. 

[0032] An overlay measuring method according to the 
present invention uses ?rst and second patterns each having 
a rectangular portion and band-shaped portions separated 
from opposite sides of the rectangular portion by an equal 
distance and parallel to the sides of the rectangular portion. 
In both the ?rst and second patterns, the areas betWeen sides 
and band-shaped portions equal each other for portions of an 
identical length at the opposite sides of the rectangular 
portion. 
[0033] For this reason, even When pattern siZe shifts are 
generated betWeen the rectangular portion of the ?rst pattern 
and the rectangular portion transferred to the target transfer 
?lm as the loWer layer, and pattern siZe shifts are generated 
betWeen the rectangular portion of the second pattern and 
the rectangular portion transferred to the target transfer ?lm 
as the upper layer, the pattern siZe shifts equal each other 
betWeen the opposite sides of the rectangular portions trans 
ferred to the target transfer ?lms as the loWer and upper 
layers. 
[0034] The rectangular portions of the ?rst and second 
patterns have siZes With Which one includes the other, and 
the second pattern is transferred to the target transfer ?lm as 
the upper layer While overlaying the rectangular portion of 
the second pattern on the rectangular portion transferred to 
the target transfer ?lm as the loWer layer. The distance 
betWeen a side of the rectangular portion transferred to the 
target transfer ?lm as the loWer layer and a side of the 
rectangular portion transferred to the target transfer ?lm as 
the upper layer, Which sides oppose each other, corresponds 
to the overlay shift betWeen the ?rst and second patterns. 

[0035] When this distance is measured, the overlay shift 
betWeen the ?rst pattern used for transfer to the target 
transfer ?lm as the loWer layer and the second pattern used 
for transfer to the target transfer ?lm as the upper layer can 
be accurately measured on the basis of distances in the same 
directions. 

[0036] In a preferred overlay measuring method according 
to the present invention, in both the ?rst and second patterns, 
since the ratio of the length of the band-shaped portion in the 
overlay measuring pattern, Which opposes a side of the 
rectangular portion, to the length of the side is 50% or more, 
the ratio of the length of a portion of the side, Which opposes 
the band-shaped portion, to the length of the side is high. 

[0037] For this reason, even When pattern siZe shifts are 
generated betWeen the rectangular portion of the ?rst pattern 
and the rectangular portion transferred to the target transfer 
?lm as the loWer layer and betWeen the rectangular portion 
of the second pattern and the rectangular portion transferred 
to the target transfer ?lm as the upper layer, those portions 
Which have the same pattern siZe shifts are long betWeen the 
opposite sides of the rectangular portions transferred to the 
target transfer ?lms of the loWer and upper layers. 

[0038] As a consequence, any overlay shift betWeen the 
?rst and second patterns can be easily obtained from the 
distance betWeen opposite sides of the rectangular portions 
transferred to the target transfer ?lms as the loWer and upper 
layers. Therefore, any overlay shift betWeen the ?rst pattern 
used for transfer to the target transfer ?lm as the loWer layer 
and the second pattern used for transfer to the target transfer 
?lm as the upper layer can be accurately and easily mea 
sured. 
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[0039] In an overlay measuring apparatus according to the 
present invention, ?rst and second patterns Which overlap 
each other and each of Which has a rectangular portion and 
band-shaped portions separated from opposite sides of the 
rectangular portion by an equal distance and parallel to the 
sides of the rectangular portion, one rectangular portion 
including the other are scanned to obtain edge signals from 
the edges of the patterns. To obtain the distance betWeen 
opposite sides of the ?rst and second patterns, only edge 
signals corresponding to the sides are used. 

[0040] For this reason, although band-shaped portions are 
formed in the ?rst and second patterns, edge signals obtained 
from these band-shaped portions are neglected, and the 
distance betWeen opposite sides of the ?rst and second 
patterns can be obtained. Hence, any overlay shift betWeen 
the ?rst and second patterns can be accurately measured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] FIGS. 1A and 1B are vieWs shoWing a related art 
of the present invention, in Which FIG. 1A is a plan vieW of 
an overlay measuring pattern as a main scale and an overlay 
measuring pattern as a sub scale, and FIG. 1B is a plan vieW 
shoWing a state Wherein the overlay measuring pattern as the 
main scale and the overlay measuring pattern as the sub 
scale are overlaid; 

[0042] FIG. 2 is a plan vieW shoWing a state Wherein four 
patterns of the related art of the present invention are 
consecutively formed in the X direction; 

[0043] FIGS. 3A to 3C are vieWs shoWing a state Wherein 
one pattern of the related art is formed, in Which FIG. 3A is 
a plan vieW, FIG. 3B is a longitudinal sectional vieW taken 
along a line B-B in FIG. 3A and FIG. 3C is a longitudinal 
sectional vieW taken along a line C-C in FIG. 3A; 

[0044] FIGS. 4A to 4C are vieWs shoWing a state Wherein 
tWo patterns of the related art are consecutively formed in 
the X direction, in Which FIG. 4A is a plan vieW, FIG. 4B 
is a longitudinal sectional vieW taken along a line B-B in 
FIG. 4A and FIG. 4C is a longitudinal sectional vieW taken 
along a line C-C in FIG. 4A; 

[0045] FIGS. 5A to 5C are vieWs shoWing a state Wherein 
the overlay measuring pattern of the related art is trans 
ferred, in Which FIG. 5A is a longitudinal sectional vieW 
shoWing a state Wherein the overlay measuring pattern is 
transferred to a photoresist, FIG. 5B is a longitudinal 
sectional vieW shoWing a state Wherein the overlay measur 
ing pattern is transferred to an etched ?lm and FIG. 5C is 
a plan vieW shoWing a state Wherein the overlay measuring 
patterns are transferred to the etched ?lm; 

[0046] FIGS. 6A and 6B are vieWs shoWing a state 
Wherein the overlay measuring pattern as the main scale and 
the overlay measuring pattern as the sub scale of the related 
art are overlaid, in Which FIG. 6A is a longitudinal sectional 
vieW taken along a line A-A in FIG. 6B, and FIG. 6B is a 
plan vieW; 
[0047] FIGS. 7A and 7B are vieWs shoWing the ?rst 
embodiment of the present invention, in Which FIG. 7A is 
a plan vieW of an overlay measuring pattern as a main scale 
and an overlay measuring pattern as a sub scale, and FIG. 
7B is a plan vieW shoWing a state Wherein the overlay 
measuring pattern as the main scale and the overlay mea 
suring pattern as the sub scale are overlaid; 

[0048] FIGS. 8A to 8C are vieWs shoWing a state Wherein 
tWo patterns of the ?rst embodiment are consecutively 
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formed in the X direction, in Which FIG. 8A is a plan vieW, 
FIG. 8B is a longitudinal sectional vieW taken along a line 
B-B in FIG. 8A and FIG. 8C is a longitudinal sectional vieW 
taken along a line C-C in FIG. 8A; 

[0049] FIG. 9 is a plan vieW shoWing a state Wherein tWo 
patterns of the second embodiment of the present invention 
are consecutively formed in the X direction; and 

[0050] FIG. 10 is a plan vieW shoWing a state Wherein tWo 
patterns of the third embodiment of the present invention are 
consecutively formed in the X direction. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0051] The ?rst to third embodiments of the present inven 
tion Will be described beloW With reference to FIGS. 7A to 
10. FIGS. 7A to SC shoW the ?rst embodiment. As shoWn 
in FIG. 7A, the ?rst embodiment comprises an overlay 
measuring pattern 21 as a main scale and an overlay mea 
suring pattern 22 as a sub scale. The overlay measuring 
patterns 21 and 22 are formed on photomasks for forming 
loWer and upper patterns, respectively. 

[0052] The overlay measuring pattern 21 has a rectangular 
portion 23 as an opening in the pattern formed from chro 
mium or the like. The overlay measuring pattern 22 has a 
rectangular portion 24 as a pattern formed from chromium 
or the like. The overlay measuring patterns 21 and 22 have 
characters such as “No. 1” and “No. 2” to identify the target 
transfer ?lms on Which the patterns are transferred, as shoWn 
in FIG. 7A. These characters are also transferred upon 
transferring the patterns. 

[0053] The length of loWer and upper sides Y1 and Y2 of 
the rectangular portion 23 is represented by i, and the length 
of left and right sides X1 and X2 is represented by j. The 
length of the loWer and upper sides Y1 and Y2 of the 
rectangular portion 24 is represented by 0, and the length of 
the left and right sides X1 and X2 is represented by p. These 
de?nitions are substantially the same as in the related art 
shoWn in FIGS. 1A and 1B. 

[0054] In the ?rst embodiment, hoWever, the overlay mea 
suring pattern 21 has band-shaped portions 25a and 25b as 
openings Which are separated from the left and right sides X1 
and X2 of the rectangular portion 23 by equal distances b and 
c and are parallel to the left and right sides X1 and X2, 
respectively, and band-shaped portions 25c and 25d as 
openings Which are separated from the loWer and upper 
sides Y1 and Y2 by equal distances f and g and are parallel 
to the loWer and upper sides Y1 and Y2, respectively. 

[0055] Widths a, d, e and h of the band-shaped portions 
25a to 25d can be arbitrarily set Within the range in Which 
the band-shaped portions can be accommodated in the 
overlay measuring pattern 21 as far as they have values 
equal to or larger than the resolution limit of photolithog 
raphy. HoWever, lengths n and l of the band-shaped portions 
25a and 25b are preferably 50% or more of the lengthj of 
the left and right sides X1 and X2, respectively, and lengths 
k and m of the band-shaped portions 25c and 25d are 
preferably 50% or more of the length i of the loWer and 
upper sides Y1 and Y2, respectively. 

[0056] In the ?rst embodiment, the overlay measuring 
pattern 22 also has band-shaped portions 26a to 26d. The 
relationship betWeen the band-shaped portions 26a to 26d 
and the rectangular portion 24 is the same as the relationship 
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betWeen the band-shaped portions 25a to 25d and the 
rectangular portion 23 of the overlay measuring pattern 21. 

[0057] In the ?rst embodiment, in, e.g., the overlay mea 
suring pattern 21, for portions With the same length at the left 
and right sides X1 and X2 and portions With the same length 
at the loWer and upper sides Y1 and Y2, the area betWeen the 
left side X1 and band-shaped portion 25a equals the area 
betWeen the right side X2 and band-shaped portion 25b 
While the area betWeen the loWer side Y1 and band-shaped 
portion 25c equals the area betWeen the upper side Y2 and 
band-shaped portion 25d. These relationships also apply to 
the overlay measuring pattern 22. 

[0058] For this reason, even When the photoresist ther 
mally shrinks due to surface tension after it is eXposed and 
developed using the overlay measuring patterns 21 and 22 
and then heated for drying and hardening, the taper amounts 
of the rectangular portions 23 and 24 transferred to the 
photoresist equal betWeen the left and right sides X1 and X2 
and betWeen the loWer and upper sides Y1 and Y2 in their 
sections. 

[0059] Consequently, When the overlay measuring pat 
terns 21 and 22 are transferred to an etched ?lm by etching 
using the photoresist as a mask, and the sides X1, X2, Y1 and 
Y2 of the rectangular portions 23 and 24 transferred to the 
etched ?lm retreat from the sides X1, X2, Y1 and Y2 of the 
rectangular portions 23 and 24 transferred to the photoresist, 
the retreat amounts equal each other betWeen the left and 
right sides X1 and X2 of the rectangular portions 23 and 24 
transferred to the etched ?lm and also betWeen the loWer and 
upper sides Y1 and Y2. 

[0060] Hence, as shoWn in FIG. 7B, When the overlay 
measuring pattern 21 is transferred to an etched ?lm 16 and 
the overlay measuring pattern 22 is transferred to a photo 
resist 18, as in FIG. 6A, the difference betWeen a distance 
X1 from the left side X1 of the rectangular portion 23 to the 
left side X1 of the rectangular portion 24 and a distance X2 
from the right side X2 of the rectangular portion 23 to the 
right side X2 of the rectangular portion 24, (X1—X2)/2, accu 
rately represents the overlay shift in the X direction. 

[0061] Similarly, the difference betWeen a distance y1 
from the loWer side Y1 of the rectangular portion 23 to the 
loWer side Y1 of the rectangular portion 24 and a distance y2 
from the upper side Y2 of the rectangular portion 23 to the 
upper side Y2 of the rectangular portion 24, (y1—y2)/2, 
accurately represents the overlay shift in the Y direction. 

[0062] FIGS. 8A to SC shoW a state Wherein tWo overlay 
measuring patterns 21 are consecutively formed on a pho 
toresist 15 in the X direction, as in FIGS. 4A to 4C. In this 
case as Well, taper amounts Axl and AX2 of the X-direction 
section of the photoresist 15 have a relation AX1=AX2, and 
taper amounts Ay1 and Ay2 of the Y-direction section of the 
photoresist 15 also have a relation Ay1=Ay2, so overlay 
shifts in the X and Y directions can be accurately obtained. 

[0063] In the related art shoWn in FIGS. 1A and 1B, as is 
apparent from FIG. 1B, When the overlay measuring pat 
terns 11 and 12 are scanned in the X direction, edge signals 
are sequentially generated from the side X1 of the rectan 
gular portion 13, the side X1 of the rectangular portion 14, 
the side X2 of the rectangular portion 14 and the side X2 of 
the rectangular portion 13, and the distances X1 and X2 can be 
easily obtained from these edge signals. The distances y1 and 
y2 can also be easily obtained. 

[0064] In the ?rst embodiment, hoWever, as is apparent 
from FIG. 7B, When the overlay measuring patterns 21 and 
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22 are scanned in the X direction, edge signals are generated 
not only from the sides X1 and X2 of the rectangular portions 
23 and 24 but also from the band-shaped portions 25a, 25b, 
26a and 26b. For this reason, to obtain the distances X1 and 
X2, the arithmetic section of the overlay measuring apparatus 
uses only the edge signals generated from the sides X1 and 
X2 of the rectangular portions 23 and 24 and neglects the 
edge signals generated from the band-shaped portions 25a, 
25b, 26a and 26b. 

[0065] This also applies to Y direction scanning of the 
overlay measuring patterns 21 and 22. That is, to obtain the 
distances y1 and y2, the arithmetic section of the overlay 
measuring apparatus uses only the edge signals generated 
from the sides Y1 and Y2 of the rectangular portions 23 and 
24 and neglects the edge signals generated from the band 
shaped portions 25c, 25d, 26c and 26d. 

[0066] FIG. 9 shoWs an overlay measuring pattern 21 as 
a main scale of the second embodiment. The overlay mea 
suring pattern 21 of the second embodiment substantially 
has the same arrangement as that of the ?rst embodiment 
shoWn in FIGS. 7A to SC eXcept that band-shaped portions 
25a to 25d are connected around a rectangular portion 23 
because the band-shaped portions 25a and 25b are longer 
than left and right sides X1 and X2 and the band-shaped 
portions 25c and 25d are longer than loWer and upper sides 
Y1 and Y2. 

[0067] Although not illustrated, an overlay measuring 
pattern as a sub scale of the second embodiment has the 
same arrangement as that of the overlay measuring pattern 
as the main scale. In the second embodiment as Well, the 
same effect as that of the ?rst embodiment can be obtained. 

[0068] FIG. 10 shoWs an overlay measuring pattern 21 as 
a main scale of the third embodiment. The overlay measur 
ing pattern 21 of the third embodiment substantially has the 
same arrangement as that of the second embodiment shoWn 
in FIG. 9 eXcept that band-shaped portions 25a to 25d 
become Wider to eXtend to the edges of the overlay mea 
suring pattern 21. 

[0069] Although not illustrated, an overlay measuring 
pattern as a sub scale of the third embodiment has the same 
arrangement as that of the overlay measuring pattern as the 
main scale. In the third embodiment as Well, the same effect 
as that of the ?rst and second embodiments can be obtained. 

What is claimed is: 
1. An overlay measuring pattern comprising: 

a rectangular portion; and 

band-shaped portions separated from opposite sides of 
said rectangular portion by an equal distance and 
parallel to the sides. 
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2. A pattern as claimed in claim 1, Wherein a ratio of a 
length of said band-shaped portion opposing the side to a 
length of the side is not less than 50%. 

3. Aphotomask comprising an overlay measuring pattern 
having a rectangular portion and band-shaped portions sepa 
rated from opposite sides of said rectangular portion by an 
equal distance and parallel to the sides. 

4. A photomask as claimed in claim 3, Wherein a ratio of 
a length of said band-shaped portion opposing the side to a 
length of the side is not less than 50%. 

5. An overlay measuring method comprising the steps of: 
transferring a ?rst pattern having a ?rst rectangular por 

tion and band-shaped portions separated from opposite 
sides of said ?rst rectangular portion by an equal 
distance and parallel to the sides to a target transfer ?lm 
as a loWer layer; 

transferring a second pattern having a second rectangular 
portion and band-shaped portions separated from oppo 
site sides of said second rectangular portion by an equal 
distance, parallel to the sides and having a siZe With 
Which one of said ?rst and second rectangular portions 
includes the other to a target transfer ?lm as an upper 
layer While overlaying said second rectangular portion 
on said ?rst rectangular portion; 

measuring distances betWeen sides of said ?rst rectangu 
lar portion transferred to the target transfer ?lm as the 
loWer layer and sides of said second rectangular por 
tion, Which oppose the sides of said ?rst rectangular 
portion, transferred to the target transfer ?lm as the 
upper layer; and 

obtaining an overlay shift betWeen said ?rst and second 
patterns on the basis of the distances in the same 
direction. 

6. A method as claimed in claim 5, Wherein a ratio of a 
length of said band-shaped portion opposing the side to a 
length of the side is not less than 50%. 

7. An overlay measuring apparatus comprising: 
an arithmetic section for obtaining a distance betWeen 

opposite sides of ?rst and second patterns using, of 
edge signals obtained from edges of said patterns upon 
scanning said ?rst and second patterns overlaid each 
other, only edge signals corresponding to the sides, 
each of said ?rst and second patterns having a rectan 
gular portion and band-shaped portions separated from 
opposite sides of said rectangular portion by an equal 
distance and parallel to the sides, and said rectangular 
portions having siZes With Which one of said rectan 
gular portions includes the other. 

* * * * * 


