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EXPOSURE APPARATUS, SURFACE POSITION 
ADJUSTMENT UNIT, MASK, AND DEVICE 

MANUFACTURING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an exposure appa 
ratus, a surface position adjustment unit, a mask, and a 
device manufacturing method. More particularly, the present 
invention relates to an exposure apparatus used in a litho 
graphic process to manufacture an electronic device such as 
a semiconductor device or a liquid crystal display device, a 
surface position adjustment unit suitable for adjusting the 
surface position of a substrate in said exposure apparatus, a 
mask that can be suitably used in said exposure apparatus, 
and a device manufacturing method using the exposure 
apparatus. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, in a lithographic process to manu 
facture a device such as a semiconductor device or a liquid 

crystal display device, the static type projection exposure 
apparatus based on the step-and-repeat method (the so 
called stepper), the scanning type projection exposure appa 
ratus based on the step-and-scan method (scanning step type 
projection exposure apparatus: the so-called scanning step 
per), and the like have been mainly used as the projection 
exposure apparatus. 

[0005] The semiconductor device is formed by overlaying 
several tens of circuit patterns onto a substrate such as a 
Wafer; hoWever, the line Width of each pattern in each layer 
is not the same. That is, layers exist, such as: a critical layer 
Which is mostly made up of a circuit pattern having a ?ne 
line Width the same level as the limit of resolution of the 
latest edge projection exposure apparatus such as the scan 
ning stepper using the KrF excimer laser as a light source 
(hereinafter summing it to “KrF scanner unit” as appropri 
ate), a non-critical layer (also referred to as a rough layer) 
made up of a circuit pattern having a Wider line Width 
compared to the critical layer, and a middle layer made up 
of a circuit pattern Which line Width is in betWeen the critical 
layer and non-critical layer. 

[0006] In general, resolution becomes higher When the 
exposure Wavelength is shorter, and When the exposure 
Wavelength is the same, resolution, in other Words, the 
minimum line Width resolvable becomes ?ner When the 
numerical aperture (N.A.) of the projection optical system 
increases. In addition, the resolution of the static type 
exposure apparatus (also referred to as a one shot exposure 
apparatus) such as the stepper is far inferior compared With 
the scanning stepper, Whereas, the throughput tends to be 
high. Accordingly, in the actual manufacturing site of a 
semiconductor device and the like, various types of expo 
sure apparatus are used depending on the layer, and the same 
electronic device is usually manufactured using a plurality 
of types of exposure apparatus. As a method of using a 
plurality of types of exposure apparatus depending on lay 
ers, a mix-and-match; combining a scanning stepper having 
a short exposure Wavelength (for example, a KrF scanner 
unit) and a stepper having a long exposure Wavelength (for 
example, an i-line stepper), is frequently used. 

[0007] In addition, With the projection exposure apparatus, 
it is necessary to transfer the pattern of the mask onto the 
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substrate in a state Where the surface of the substrate such as 
the Wafer coincides With the best image-forming plane of the 
projection optical system. For this reason, in the projection 
exposure apparatus, a system to detect the position of the 
Wafer surface in the optical axis direction of the projection 
optical system (hereinafter appropriately referred to as 
“height position”)—a height position detection system—is 
provided. In recent years, since the height position cannot be 
detected accurately When the height position measurement 
of the Wafer is performed at only one point due to the 
in?uence of steps on the Wafer surface, a height position 
detection system that detects the height position at a plural 
ity of points on the Wafer (hereinafter also referred to as a 
“multiple point AF system”) has been proposed. This mul 
tiple point AF system, for example, irradiates light having 
passed through a plurality of slits arranged in a predeter 
mined pitch onto the Wafer from an oblique direction, and 
based on the positional relationship betWeen the light 
re?ected off the Wafer and a plurality of photo-detectors 
(photodetection elements) corresponding to the respective 
slit lights, the height position is detected With high precision 
at a plurality of points on the Wafer. 

[0008] In addition, With the height position detection 
system, detection of the height position becomes difficult 
When the height position of the Wafer deviates from the best 
focal position and the light re?ected off the Wafer does not 
reach the photodetection area of the photodetection elements 
(When the height position of the Wafer is off the range of the 
height position range detectable by the photodetection ele 
ment) Also, With the multiple pointAF system that irradiates 
a plurality of slit lights onto the Wafer from an oblique 
direction, forms a plurality of slit images arranged in a 
predetermined pitch on a Wafer, and individually detects the 
catoptric light of each slit light With a plurality of photo 
detectors, if the height position of the Wafer deviates from 
the target position, then the slit images on the Wafer deviates 
in the arrangement direction of the slit images. When the 
deviation amount of the slit image on the Wafer reaches half 
(1/2) the pitch of the slit image (the interval betWeen tWo 
adjacent slit images), these catoptric lights shift one by one 
With respect to their corresponding photo-detectors and are 
incident on the photo-detectors arranged next to the corre 
sponding photo-detectors. Accordingly, the photo-detectors 
excluding the ones arranged on the edge output the same 
signals as When the Wafer surface is located at the target 
position. In this case, the multiple point AF system may 
make an error in detection and consider that the position of 
Wafer surface is at the target position, in spite of the fact that 
the Wafer surface is off the target position. 

[0009] So, With the current projection exposure apparatus, 
a photoelectric sensor called a tracking sensor is arranged in 
general. The tracking sensor detects the deviation direction 
of the substrate surface from the target position, even in the 
case the height position cannot be detected because the 
height position of the substrate surface has deviated from the 
target position, and When the plurality of light rays for height 
position detection re?ected off the substrate shift one by one 
With respect to their corresponding photo-detectors and are 
incident on the photo-detectors arranged next to the corre 
sponding photo-detectors, the tracking sensor detects that 
the height position of the substrate is off the target position. 
The multiple point AF system that includes the tracking 



US 2002/0003216 A1 

sensor is disclosed in, for example, Japanese Patent Laid 
Open (Unexamined) No. 07-130635, and the corresponding 
US. Pat. No. 5,569,930. 

[0010] In addition, in the case of the projection exposure 
apparatus such as the conventional steppers, conditions 
contributing to improvement in throughput that has nothing 
to do With the improvement of resolution, such as, the 
stepping velocity of the substrate stage in betWeen shots, 
permissible positional error on position setting settlement, 
and the like Were alWays the same When exposure Was 
performed. That is, in What is called the process program 
?le, Which is a type of database for setting exposure con 
ditions, various control parameters Were set Without any 
options. In other Words, With the conventional projection 
exposure apparatus the control parameters such as the stage 
parameter Were set With the exposable minimum line Width 
as the target; regardless of the pattern line Width required. 

[0011] NoW, the siZe of the exposable maximum area 
(hereinafter referred to as “exposure range”) With a conven 
tional stepper is, for example, a 22 mm><22 mm siZed square, 
Whereas With the scanning stepper the siZe of the exposure 
range is, for example, a 25 mm><33 mm siZed rectangle, 
being different in siZe and shape. Therefore, When a shot 
area of the stepper and a shot area of the scanning stepper 
Were overlaid based on the mix-and-match referred to ear 
lier, and a so-called 1 in 1 exposure Was performed, the 
actual exposure area of the scanning stepper capable of 
exposing a large area had to be limited to the exposure range 
of the stepper. Thus, the capability of the scanning stepper 
(large exposable range) could not be ef?ciently used. 

[0012] On the other hand, When one shot area of the 
scanning stepper and tWo adjacent shot areas of the stepper 
are overlaid, and a so-called 2 in 1 exposure is performed, 
errors of shot rotation, shot magni?cation, and the like may 
remain since the center of the tWo shot areas differ. 

[0013] In addition, With the conventional stepper and the 
scanning stepper, in accordance With the different alignment 
method of the masks, masks that have alignment marks With 
a different arrangement and number Were respectively used. 
The mix-and-match using both the stepper and the scanning 
stepper that have a different exposure range siZe is disclosed 
in, for example, US. Pat. No. 5,989,761. 

[0014] Also, With the conventional projection exposure 
apparatus, the measurement point corresponding to the 
tracking sensor Was located at one or tWo points around the 
center portion Within the projection area. Or, a pair of points 
Was arranged outside a set of opposing sides of a rectangular 
area serving as the projection area, in the vicinity of the 
center portion of the remaining opposite sides. Therefore, 
depending on hoW the shot area Where exposure is per 
formed ?rst (?rst shot) is set, the situation may occur When 
the measurement point of the tracking sensor is off the Wafer 
upon ?rst exposure. That is, usually for the ?rst shot, a 
circumferential shot on the Wafer is selected, hoWever, in the 
case the circumferential shot is a so-called chipped shot, 
none of the measurement points of the tracking sensor Will 
not be located on the Wafer. The tracking sensor is used 
mainly for setting the Wafer surface sWiftly in the vicinity of 
the best focal position upon exposure of the ?rst shot. 
Accordingly, in order to effectively exhibit the function of 
the tracking sensor, the ?rst shot needed to be set so that the 

Jan. 10, 2002 

situation stated above did not occur. Thus, the arrangement 
of the shot area and the decision (selection) of the ?rst shot 
Were limited. 

[0015] In addition, as is described above, With the con 
ventional projection exposure apparatus, the parameter of 
the apparatus Was alWays ?xed regardless of the minimum 
line Width subject to exposure, so exposure Was performed 
With the same accuracy in both cases When a pattern With a 
?ne line Width Was transferred and When a pattern With a 
Wide line With Was transferred. That is, even When a rough 
layer—subject to a pattern having a Wide line Width—Was 
exposed, the same control parameters such as the permis 
sible value of stage vibration on exposure, the positional 
deviation permissible value of the substrate surface With 
respect to the target surface on automatic focusing, and the 
like Were set as When a middle layer or a critical layer— 
subject to a pattern having a narroWer line Width (the 
resolvable minimum line Width set in accordance With the 
exposure Wavelength and the numerical aperture of the 
projection optical system)—Was exposed. 

[0016] As a consequence, even in the case When the 
required exposure accuracy Was loW and more priority could 
have been put on throughput, exposure Was performed using 
the same control values as of the case When the required 
exposure accuracy Was high and priority Was required on 
resolution. 

SUMMARY OF THE INVENTION 

[0017] The present invention has been made in consider 
ation of the circumstances described above, and has as its 
?rst object to provide a static type exposure apparatus that 
can fully expose the capability of a scanning exposure 
apparatus, and can effectively suppress an overlay error With 
the pattern formed by the scanning exposure apparatus from 
occurring. 

[0018] The second object of the present invention is to 
provide a mask capable of usage in both the scanning 
exposure apparatus and the static type exposure apparatus. 

[0019] And, the third object of the present invention is to 
provide a surface position adjustment unit capable of sWiftly 
adjusting the positional deviation related to a second object, 
on Which a pattern of a ?rst object is projected, in the optical 
axis direction of the projection optical system. 

[0020] In addition, the fourth object of the present inven 
tion is to provide an exposure apparatus With an improved 
degree of freedom When the arrangement of divided areas on 
the substrate is set and When the exposure sequence of the 
divided areas is set (selected). 

[0021] Further, the ?fth object of the present invention is 
to provide a device manufacturing method that can contrib 
ute to improving the productivity of a device. 

[0022] According to the ?rst aspect of the present inven 
tion, there is provided a ?rst exposure apparatus that exposes 
a substrate via a mask With an energy beam in a state Where 
the mask and the substrate are stationary, the exposure 
apparatus comprising an exposure system Which includes: a 
projection optical system having an image ?eld large enough 
so that a divided area on the substrate exposed in one time 
With a scanning exposure apparatus can be exposed in one 
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shot by projecting the energy beam outgoing from the mask 
onto the substrate; and a substrate stage on Which the 
substrate is mounted. 

[0023] The scanning exposure apparatus, here, refers to an 
exposure apparatus based on the scanning type method, such 
as a scanning stepper (scanning step type projection expo 
sure apparatus), Which transfers a pattern of the mask on to 
a divided area on the substrate While the mask and the 
substrate are synchronously moved. 

[0024] With this exposure apparatus, the exposure system 
comprises a projection optical system that has an image ?eld 
large enough so that a divided area (shot area) on the 
substrate exposed in one time With a scanning exposure 
apparatus can be exposed in one shot by projecting the 
energy beam outgoing from the mask onto the substrate in 
a state Where the mask and the substrate are stationary. 
Therefore, on performing the mix-and-match referred to 
earlier, the shot area that is exposed at once With a scanning 
exposure apparatus can be exposed in one shot. Accordingly, 
by the 1 in 1 exposure, the maximum exposable range of the 
scanning exposure apparatus can be set as the shot area, and 
this alloWs the capability of the scanning exposure apparatus 
to be exhibited to the full, and also becomes possible to 
suppress residual errors such as shot rotation, shot magni 
?cation due to overlay to the utmost, since both the exposure 
apparatus (the scanning exposure apparatus and the expo 
sure apparatus in the present invention) have the same shot 
center. 

[0025] In this case, the one divided area exposed With the 
scanning exposure apparatus can have a rectangular shape 
With a siZe Which is one of (25 mm><33 mm) and (26 mm><33 

And in this case, the mask can be a 6-inch siZe, and the 
projection optical system can have a projection magni?ca 
tion of 1A1. 

[0026] With the ?rst exposure apparatus related to the 
present invention, the one divided area exposed With the 
scanning exposure apparatus can have a rectangular shape 
With a siZe of (22 mm><26 In this case, the mask can 
be a 6-inch siZe, and the projection optical system can have 
a projection magni?cation of 1/5. 

[0027] With the ?rst exposure apparatus related to the 
present invention, the image ?eld can have a circular shape 
With a diameter in Which the divided area of the scanning 
exposure apparatus is almost inscribed. That is, in the case 
the one divided area is of a rectangular shape having the siZe 
(a mm><b mm), the image ?eld can be of a circular shape 
having a diameter of at least Dz(a2+b2)1/2. 

[0028] With the ?rst exposure apparatus related to the 
present invention, the projection optical system can be 
capable of resolving a pattern having a line Width of 0.35 pm 
on the substrate. 

[0029] With the ?rst exposure apparatus related to the 
present invention, the exposure apparatus can further com 
prise: a control system Which totally controls the exposure 
system and changes a control factor of the exposure system 
related to throughput in accordance With a minimum line 
Width of a pattern subject to transfer. In such a case, the 
exposure system comprises a control system, Which changes 
the control factor of the exposure system related to through 
put (hereinafter referred to as “throughput control factor” as 
appropriate) in accordance With the minimum line Width of 
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the pattern subject to transfer. So, for example, on exposure 
When the minimum line Width of the pattern subject to 
transfer is ?ne and requires tight exposure accuracy, the 
throughput factor is changed so that the state (or value) 
moves into a state Where priority on resolution is higher than 
throughput. Whereas, on exposure When the minimum line 
Width of the pattern subject to transfer is Wide and requires 
moderate exposure accuracy, the throughput factor is 
changed so that the state (or value) moves into a state Where 
priority on throughput is higher than resolution. Accord 
ingly, it obviously becomes possible to improve the through 
put compared With the case When the exposure system is 
controlled With the same throughput factor at all times. In 
addition, in this case, since the throughput control factor is 
changed so that the state (or value) becomes a state Where 
more priority is put on throughput only in the case When the 
exposure accuracy required is not so high, in other Words, in 
the case When a decrease in exposure accuracy is alloWed to 
some extent, as a consequence, the exposure accuracy can be 
maintained at a suf?cient level. 

[0030] Accordingly, When mix-and-match With the scan 
ning exposure apparatus such as a scanning stepper is 
performed, the capability of the scanning exposure appara 
tus can be fully exhibited, While the exposure accuracy 
(including the overlay accuracy) can be maintained at a 
suf?cient level. The throughput, in this case, can also be 
improved. 
[0031] In this case, the control factor subject to the change 
can include at least one of: a permissible value of a physical 
quantity related to a position setting accuracy of the sub 
strate stage; time until position setting of the substrate stage 
is judged complete; a permissible value of error from a target 
surface of a surface of the substrate With respect to an optical 
axis direction of the projection optical system; a permissible 
value of heat quantity stored in the projection optical system 
due to irradiation of the energy beam; a permissible value of 
vibration quantity of the substrate stage during exposure; a 
permissible error of an exposure amount provided on the 
substrate; a physical quantity related to an alignment mea 
surement accuracy of the substrate; and an on/off of auto 
matic focusing on alignment measurement. 

[0032] In this case, the permissible value of the physical 
quantity related to a position setting accuracy of the sub 
strate stage can include at least one of a permissible error 
from a position setting target value, a maximum permissible 
velocity, and a maximum permissible acceleration. In addi 
tion, the physical quantity related to an alignment measure 
ment accuracy of the substrate can include at least one of a 
quantity related to selection on selecting alignment marks 
for alignment measurement from a plurality of alignment 
marks on the substrate and a measurement time of the 
alignment mark. 

[0033] With the ?rst exposure apparatus related to the 
present invention, the control system may change the control 
factor in 2 stages, in the case When the minimum line Width 
is less than 0.7 pm and in the case When the minimum line 
Width is equal to and over 0.7 pm. 

[0034] According to the second aspect of the present 
invention, there is provided a surface position adjustment 
unit that makes a surface of a second object almost coincide 
With an image plane of a projection optical system Which 
projects a pattern formed on a ?rst object, the unit compris 
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ing: an irradiation system Which forms a plurality of ?rst 
irradiation points Within a projection area of the pattern With 
the projection optical system by irradiating ?rst lights from 
an oblique direction With respect to the second object, and 
also forms a second irradiation point in a vicinity of at least 
one corner of the projection area by irradiating a second light 
from an oblique direction on the second object; a ?rst 
photodetection sensor capable of individually detecting a 
re?ection light from each of the ?rst irradiation points 
photo-electrically, and of outputting a deviation signal cor 
responding to a deviation amount of the surface of the 
second object With respect to a predetermined reference 
surface related to an optical direction of the projection 
optical system at each of the ?rst irradiation points; a second 
photodetection sensor capable of photo-electrically detect 
ing a re?ection light of the second light from the second 
object; a stage Which holds the second object and can be 
driven in at least the optical direction; and a driving unit 
Which drives the stage in the optical axis direction based on 
an output of the second photodetection sensor to arrange the 
surface of the second object in a vicinity of a best image 
forming plane of the projection optical system, and drives 
the stage in the optical axis direction based on the output of 
the ?rst photodetection sensor at each of the points to make 
the surface of the second object almost coincide With the 
best image forming plane of the projection optical system. 

[0035] With this unit, the ?rst photodetection sensor 
detects the deviation amount of the surface of the second 
object against a predetermined reference surface (for 
example a target surface) in the optical axis direction of the 
projection optical system. When the position of the second 
object in the optical axis direction deviates, hoWever, the 
re?ection lights of the ?rst light, Which is the light irradiated 
from the irradiation system onto a plurality of ?rst irradia 
tion points on the second object, respectively irradiate the 
position shifted from the corresponding ?rst photodetection 
sensors, and the situation may occur When the position of the 
second object in the optical axis direction cannot be 
detected. Therefore, the driving unit moves the stage based 
on the output of the second photodetection sensor so as to 
arrange the surface of the second object held on the stage in 
the vicinity of the best image forming plane of the projection 
optical system. And, When the position of the surface of the 
second object in the optical axis direction is arranged in the 
vicinity of the best image forming plane of the projection 
optical system, and the re?ection lights of the ?rst light 
irradiated onto the plurality of ?rst irradiation points are 
photo-detected by the corresponding ?rst photodetection 
sensors, the driving unit moves the stage in the optical axis 
direction so as to make the surface of the second object 
almost coincide With the best image forming plane of the 
projection optical system, based on the deviation signals 
from the respective ?rst photodetection sensors. In this case, 
the second photodetection sensor can acknowledge that the 
surface of the second object is located in the vicinity of the 
image plane of the projection optical system, and this alloWs 
the surface of the second object to smoothly coincide With 
the best image forming plane of the projection optical 
system. In addition, since the irradiation system irradiates 
the second light on the second object from an oblique 
direction and the second irradiation point is formed in the 
vicinity of at least one corner of the projection area, it is easy 
to form the second irradiation point on the second object by 
adjusting the positional relationship of the second object and 
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the projection optical system Within the plane perpendicular 
to the optical axis. Accordingly, even if the shape of the shot 
area (divided area) on the second object Where the pattern of 
the ?rst object is projected by the projection optical system 
is partially chipped, the positional deviation of the second 
object in the optical axis direction of the projection optical 
system can be sWiftly adjusted. 

[0036] With the surface position adjustment unit accord 
ing to the present invention, it is preferable for at least one 
of the second irradiation point to be arranged respectively in 
a vicinity of four corners of the projection area, and the 
second photodetection sensor to be individually arranged 
corresponding to each of the second irradiation points. In 
such a case, at least a single second irradiation point is 
formed on the second object Without adjusting the positional 
relationship of the second object and the projection optical 
system Within the plane perpendicular to the optical axis as 
is described above. Accordingly, even if the shape of the shot 
area (divided area) on the second object Where the pattern of 
the ?rst object is projected by the projection optical system 
is partially chipped, the positional deviation of the second 
object in the optical axis direction of the projection optical 
system can be sWiftly and can also more easily be adjusted. 

[0037] In this case, selection of a second photodetection 
sensor to be used can be made from at least four second 
photodetection sensors corresponding to the second irradia 
tion points. In such a case, even if the shape of the shot area 
(divided area) on the second object Where the pattern of the 
?rst object is projected by the projection optical system is 
partially chipped, it becomes possible to select a suitable 
second photodetection sensor in accordance With the shape 
of the shot area. 

[0038] With the surface position adjustment unit accord 
ing to the present invention, When at least one of the second 
irradiation point is arranged respectively in the vicinity of 
the four corners of the projection area, each of the second 
irradiation points can be arranged Within an area located on 
an outer side of tWo triangular shaped areas, When the 
projection area is divided into four rectangular areas along 
a tWo dimensional direction perpendicular to the optical axis 
and each of the rectangular areas is diagonally divided into 
tWo in the tWo triangular shaped areas. 

[0039] With the surface position adjustment unit accord 
ing to the present invention, the second photodetection 
sensor can function as a tracking sensor and the output of the 
second photodetection sensor can include Whether there 
actually is a detection signal to be detected. 

[0040] With the surface position adjustment unit accord 
ing to the present invention, a selection of a ?rst photode 
tection sensor to be used can be made arbitrarily from said 
plurality of ?rst photodetection sensors. 

[0041] With the surface position adjustment unit accord 
ing to the present invention, the driving unit may use both 
outputs of the ?rst photodetection sensor and the second 
photodetection sensor When the surface of the second object 
is in the vicinity of the best image forming plane of the 
projection optical system. That is, When the surface of the 
second object is in the vicinity of the best image forming 
plane of the projection optical system, the second photode 
tection sensor may output signals corresponding to the 
deviation amount of the surface of the second object With 
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respect to the optical axis direction against the predeter 
mined reference surface, and the driving unit may use both 
this output and the output of the ?rst photodetection sensor 
in order to adjust the surface position of the second obj ect in 
the optical axis direction. 

[0042] According to the third aspect of the present inven 
tion, there is provided a second exposure apparatus that 
transfers a pattern of a mask onto a substrate via a projection 
optical system Wherein, the ?rst object is the mask, the 
second object is the substrate, the exposure apparatus 
including the surface position adjustment unit related to the 
present invention so as to make the surface of the substrate 
coincide With the best image forming plane of the projection 
optical system, and having an exposure system that transfers 
the pattern. 

[0043] With this apparatus, even if the shot area (projec 
tion area, that is, the divided area) on the substrate Where the 
mask pattern is projected has a shape partially chipped, the 
positional deviation of the substrate in the optical axis 
direction of the projection optical system can be sWiftly 
adjusted. Accordingly, there are no serious problems even 
When the so-called chipped divided area is provided on the 
substrate. Therefore, the area utility ef?ciency of the sub 
strate can be improved, as Well as increase the degree of 
freedom When arranging the shot area on the substrate. 

[0044] In this case, it is preferable for at least one second 
irradiation point to be formed respectively in a vicinity of 
four corners of a projection area of the projection optical 
system, and the second photodetection sensors to be 
arranged individually corresponding to each of the second 
irradiation points. In such a case, a divided area (including 
a chipped divided area) of any position on the substrate can 
be set (selected) as the divided area Where exposure is to be 
?rst performed Without any problems, therefore, the degree 
of freedom can also be improved When setting (selecting) 
the exposure sequence of the divided areas. 

[0045] With the second exposure apparatus according to 
the present invention, the second irradiation point can be 
formed in the vicinity of a plurality of corners of the 
projection area, and the driving unit can select the second 
irradiation point formed in the vicinity of at least one corner 
of the plurality of corners in accordance With a position of 
a divided area on the substrate corresponding to the projec 
tion area, and can drive the stage based on a photoelectric 
detection result by the second photosensor of a re?ection 
light from a surface of the second object at the second 
irradiation point. In such a case, When the divided area 
corresponding to the projection area Where the mask pattern 
is projected by the projection optical system is a chipped 
shot, the driving unit selects the suitable second irradiation 
point in accordance With the shape of the divided area so that 
it can drive the stage and control the position in the optical 
axis direction, based on the photoelectric detection results of 
the re?ection light from the surface of the second object at 
the selected irradiation point by the second sensor. In 
addition, it is possible to select the second photodetection 
sensor to be used depending on the siZe of the divided area 

(shot area). 
[0046] With the second exposure apparatus according to 
the present invention, the projection optical system may 
have an image ?eld large enough so that a divided area on 
the substrate can be exposed in one shot in a state Where the 
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mask and the substrate are stationary, the divided area being 
an area exposed in one time With a scanning exposure 
apparatus used to perform scanning exposure on the sub 
strate at one of a timing before and after an exposure process 
of the substrate using the mask. In such a case, by 1 in 1 
exposure, the maximum exposable area of the scanning 
exposure apparatus can be set as the shot area, and this 
alloWs the capability of the scanning exposure apparatus to 
be exhibited to the full, and also becomes possible to 
suppress residual errors such as shot rotation, shot magni 
?cation due to overlay to the utmost, since both the exposure 
apparatus have the same shot center. 

[0047] In this case, the exposure apparatus can further 
comprise: a control system Which totally controls the expo 
sure system and changes a control factor of the exposure 
system related to throughput in accordance With a minimum 
line Width of a pattern subject to transfer. 

[0048] With the second exposure apparatus according to 
the present invention, regardless of the siZe of the image 
?eld of the projection optical system, the exposure apparatus 
may further comprise: a control system Which totally con 
trols the exposure system and changes a control factor of the 
exposure system related to throughput in accordance With a 
minimum line Width of a pattern subject to transfer. In such 
a case, for example, on exposure When the minimum line 
Width of the pattern subject to transfer is ?ne and requires 
tight exposure accuracy (such as in the exposure of a critical 
layer), the throughput factor is changed so that the state (or 
value) moves into a state Where priority on resolution is 
higher than throughput, Whereas, on exposure When the 
minimum line Width of the pattern subject to transfer is Wide 
and requires moderate exposure accuracy (such as in the 
exposure of a non-critical layer (rough layer or a middle 
layer)), on the contrary, the throughput factor is changed so 
that the state (or value) moves into a state Where priority on 
throughput is higher than resolution. Accordingly, it obvi 
ously becomes possible to improve the throughput compared 
With the case When the exposure system is controlled With 
the same throughput factor at all times. 

[0049] In the mix-and-match exposure using the scanning 
exposure apparatus and the static type exposure apparatus, 
When the divided area on the substrate exposed by the 
scanning exposure apparatus is made so that it can be 
exposed in one shot With the static type exposure apparatus 
as is described above, it becomes possible for the static type 
exposure apparatus to use the mask that has the same pattern 
area as the mask conventionally used by the scanning 
exposure apparatus. Taking this a step further, the possibility 
of the scanning exposure apparatus and the static type 
exposure apparatus using the very same mask arises. The 
arrangement of the mask alignment mark differs betWeen the 
mask for the scanning exposure apparatus and the static type 
exposure apparatus. The mask related to the present inven 
tion has been made under such circumstances. 

[0050] According to the fourth aspect of the present inven 
tion there is provided a mask used in an exposure apparatus, 
the mask comprising: a mask substrate; and a predetermined 
pattern Which is formed on one side of the mask substrate 
and includes a circuit pattern and a mask alignment mark for 
a scanning exposure apparatus and a mask alignment mark 
for a static type exposure apparatus. 

[0051] The mask according to the present invention, con 
tains alignment marks for the respective apparatus, there 










































