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an insulator film, fine formation can be performed comparatively readily
only if a photo-resistfilm of the This invention relates to producing
exposure    positive type is used, whereas, on the contrary, if the masks,
and more particularly to producing an expos-  ratio of the area of a
portion to be etched to the entire ure mask wherein exposure processing and
selective   5   area of the semiconductor substrate is comparatively
etching processing of a mask film formed on a trans-  high, It is
preferable to use a photo-resist film of the parent substrate are performed
to form a mask pat-  negative type. Besides, in a process for producing a
tern of the mask film.                             semiconductor device, it
is necessary to form a pat- When semiconductor Integrated circuits (ICs)
tern wherein a portion to be etched is greater in area such as large scale
integrated circuits (LSIs) or very  10  than the other portion which is not
to be etched, and large scale integrated circuits (VLSIs) are to be pro-
also it is necessary to form another pattern wherein duced, It is necessary
to form various patterns on  the relationship is reversed. semiconductor
substrates. The formation of patterns    Figure 2(A) of the accompanying
drawings shows is performed byan optical transfer method, according  a
negative reticule which is applied as an exposure to which a mask wherein a
mask film is selectively  15   maskforuse in etching using a
photo-resistfilm of the formed on a transparent substrate is prepared in
ad-  positive type, and Figure 2(B) shows a positive reti- vance, and then
light, an Ion beam, an electron beam  cule which is applied as an exposure
mask for use in or the like Is projected on to a semiconductor sub-
etching using a photo-resistfilm of the negative type. strate by way of the
mask. Such a method Is dies-      The positive and negative reticules shown
in Fig- closed, for example, in Japanese Patent Application   20  ures 2(A)
and 2(B) each include a transparent sub- publication No. JP-A-59 178 726.
strate a made of glass and a mask film b formed on More particularly, a
photo-resist film of negative  one of the two opposite main surfaces of the
trans- type or positive type is first applied to a surface of a  parent
substrate a, the mask film commonly being semiconductor substrate, after
which light, an ion  made of chrome. The negative reticule shown In Fig-
beam, an electron beam or the like is projected on to  25  ure 2(A) is
normally produced in the following manner. the photo-resist film by way of
an exposure mask.  First, a mask film b of chrome orthe like is fonmed on
Then, in the case when the photo-resist film is of the  an entire main
surface of a transparent substrate a, negative type, a portion of the
photo-resistfilm which  and a photo-resist film of the positive type is
then is irradiated (forexample with light) Is cured, whereas,  formed on
the mask film b and then exposed to irra- in the case when the photo-resist
Is of the positive   30  diation, such as light, for instance by using an
electron type, a portion of the photo-resist film which Is irradi-  beam
exposing device. THen, the photo-resist film of ated (forexamplewith light)
is resolved. Afterthis, de-  the positive type is developed, after which
the mask velopment processing is performed. Consequently, in  film b is
etched using the photo-resist film of the pos- the case when the
photo-resist film Is of the negative  itive type as a mask. In this
instance, the ratio of the type, a remaining portion of the photo-resist
film   35  area of the remaining mask film b to the area of the other than
the portion which has been cured by Irra-  entire reticule, that is the
proportion of the entire area diation (for example with light) is removed,
whereas  occupied by the mask film b after etching, is consid- in toe case
when the photo-resistfilm is of the positive  erably greater than 50%. On
the other hand, the pos- type the portion of the photo-resist film which
has  itive reticule shown In Figure 2(B) is produced using been irradiated
(for example with light) is removed   40   a photo-resist film of the
negative type as a resistfilm while the remaining portion (which has not
been irra-  and is different in that the ratio of the area ofthe mask
diated, for example with light) remains as it is. After  film b remaining
on the transparent substrate I after such development, a predetermined
pattern is       selective etching to the entire area of the reticule, that
formed on the semiconductor substrate by etching of  is the proportion of
the entire area occupied by the a ground film and so forth using the
photo-resist film   45   mask film b after etching, is considerably less
than as a mask. Further, introduction of impurities may  50%.
Conventionally, however, such positive and sometimes be performed using the
photo-resist film  negative reticulesare produced bythe same process. as a
mask.                                             As the scale of
integration of semiconductor de- In fabricating an IC, formation of a
pattern on the  vices Increases, a progressively more urgent need
semiconductor substrate is performed several times  so  arises to increase
the accuracy of registration of lay- and, in carrying out each such pattern
formation, a  ers formed by chip pattern transfer. Therefore, a need
photo-reslstfilm of the negative type ora photo-resist  arises to Improve
the accuracy in registration be- film of the positive type may be used, but
all of the  tween individual reticules used for the production of patterns
cannot be formed using photo-resist films  a device. However, it has in
practice been found dif- only of either one of the two types. This Is
because,  so  ficult to satisfy this requirement. if the ratio of the area
of a portion to be etched to the  An investigation of the cause of the
difficulty has entire area of the semiconductor substrate is very  been
conducted. The Investigation showed that the low, such as when a
through-hole is to be formed in  accuracy in position is different as
between a reticule 2    
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the area of the mask film b to the  the ratios of the area of the mask film
b to the entire entire area of the reticule is comparatively high, as in
area of the reticule is substantially the same. In fact, the case of the
reticule shown in Figure 2(A), and an-  it is not possible to avoid a
situation In which the ratio otherreticule wherein the ratio of the area of
the mask  of the area of the mask film b to the entire area of the film b
to the entire area of the reticule Is comparative-   5   reticule is
different for each mask pattern forming iy low, as in the case of the
reticule shown in Figure  step. Accordingly, there is a great limitation to
im- 2(B). As a result an error in registration takes place  provement of
the layer registration accuracy. between a layer, a film, a through-hole or
the like    According to a first aspect of the invention there formed using
a negative reticule such as that shown  is provided a processfor producing
an exposure mask in Figure 2(A), and a layer, a film, a through-hole or  io
wherein a mask film is formed on a transparent sub- the like formed using a
positive reticule such as that  strate, afterwhich exposure processing and
selective shown in Figure 2(B), thereby significantly obstruct-  etching
processing of the mask film are performed to Ing higherscale integration
ofsemiconductordevices.  form a mask pattern of the mask film, the method
Further, it has been determined that the difference in  comprising
correcting, upon exposure of the mask accuracy In position between a
positive reticule and   i5  film forthe formation of the mask pattern, the
position a negative reticule arises from the fact that they are  of the
mask pattern by a different correction amount warped differently by thermal
stress. This will now be  in accordance with the ratio of the area of the
mask described in more detail with reference to Figures 3  film which is to
remain after etching to the area of the and 4 of the accompanying drawings.
transparent substrate. At a stage before a mask pattern is formed, after
20  With the above process, since the position of a a mask film b made of
chrome has been formed, for  mask pattern is corrected by a different
correction example by vapour deposition, on an entire surface  amount in
accordance with the ratio of the area of the ofa transparentsubstrate
amadeofglass, the expos-  mask film which is to remain after etching to the
area ure mask has some warp arising from thermal stress  of the transparent
substrate, a difference between as shown at c in Figure 3. (For the sake of
ease of ex-  25  coordinates of positions on the maskwhich may arise
planation, the warp Is shown in a somewhat exagger-  from a difference
between ratios of areas of the mask ated manner in Figure 3). Photo-etching
of the mask  film to the area of the transparent substrate, that is film b
of the exposure mask c is then performed to  between proportions of the
entire area occupied by form a negative reticule, for example such as shown
the mask film after etching, can be eliminated or at at d in Figure 3, or a
positive reticule, for example  3o  least reduced. Consequently, the
accuracy of the such as shown ate in Figure 3. In this instance,sinoe  mask
pattern of the mask film may be improved. the area of the maskfilm b is
reduced upon such pho-  Thus, registration accuracy in production of
semicon- to etching, the warp caused by thermal stress also is
ductordevices using such exposure masks can be im- reduced. However, the
degree of reduction of such  proved. warp by thermal stress is different as
between the   35  According to a second aspect of the invention positive
reticule and the negative reticule. Specifical-  there is provided
apparatus for the exposure of a ly, the degree of reduction of the warp of
the positive  transparent substrate having a mask film formed reticul, in
which the area of the mask film b is corn-  thereon, the apparatus
comprising means for sup- paratively small, is greater than that of the
negative  porting thereon a transparent substrate on which a >   reticule,
in which the relationship is the reverse. As a   40   mask film is formed,
an electron gun, storage means result, the degree of displacement In
position coordin-  for storing therein data for the formation of a mask
ates which is caused by reduction of the warp Is small-  pattern on the
mask film on the transparent sub- er with the negative reticule that with
the positive re-  strate, means for controlling an electron beam emit-
ticule, as can be seen from FIgures 4(A) and 4(B) of  ted from the electron
gun in accordance with data re- the accompanying drawings, which show the
dis-  45  ceived form the storage means, and means for cor- placements for
negative and positive reticules, re-  recting the data stored in the
storage means by a dif- spectively. More particularly, In Figures 4(A) and
ferent correction amount in accordance with a ratio of 4(B), solid lines
indicate ideal gratings, while broken  the area of the mask fiim which is
to remain after an lines indicate actual gratings after etching, and the
etching operation to the entire area of the transparent displacement
between the gratings is a displacement  so  substrate. of coordinates
caused by the warp. If reticules having  The Invention will now be further
described, by substantially the same value of the ratio of the area  way of
Illustrative and non-limiting example, with ref- of the mask film b to the
entire area of the reticule  erence to the accompanying drawings, in which
like could be used at all mask pattern formation steps,  items are denoted
by like references throughout, and then the tolerance In registration of
layers as descri-  5s  in which: bed above could be reduced to a very small
value. In   Figure 1 is a schematic diagram of an electron practice,
however, it is impossible to perform forma-  beam exposure device for use
in a process em- tion of all mask patterns using reticules in all of which
bodying the invention for producing an exposure 3    
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of a mask pattern when an exposure mask Is formed Figures 2(A) and 2(B) are
plan views of exposure  after exposure without correction, are measured.
masks or reticules of negative type and positive  Such measurements are
made for each of a reticule type, respectively;
having a drawing picture ratio of greater than 50% Figure 3 is a sectional
view illustration warping of   6   (positive reticule) and another reticule
having a draw- exposure masks of the different types caused by  ing picture
ratio of less than 50% (negative reticule). photo etching; and
Here, an expansion error in the Xdirection with regard Figure 4(A) and 4(B)
are diagrammatic represen-  to a positive reticule is represented by Xgp,
an expan- tations illustrating different displacements in  sion error in
theY direction by Ygp, and an error In or- positional coordinates between
exposure masks   10  thogonality by Ogp, while an expansion error in the X
of the negative type and the positive type, re-  direction with regard to a
negative reticule is repre- spectively.
sented by Xgn, an expansion error in the 1 direction Figure 1 shows an
electron beam exposure appa-  by Ygn, and an error in orthogonality by Ogn.
ratus for use in exposure in the formation of a mask  Then, If a reticule
on which a mask pattern is to pattern. The Illustrated electron beam
exposure ap-  15  be formed is a positive reticule, the switch 19 is
paratus Includes a body 1, an electron gun 2 for pro-  changed over to a
positive reticule position so that ducing an electron beam, a blanking
electrode 3, a  data forwhich a correction of-Xgp has been made for lens 4,
a beam shaping electrode 6, several lenses 7  the X direction, -Ygp for the
I direction and -Ogp for and 8, a deflecting electrode 9, and a reticule
sup-  the orthogonality may be read out from the buffer porting table 11
for supporting thereon a reticule 10  20   memory 17. Consequently, if the
exposure mask has to be exposed to the electron beam.                such a
warp as described hereinabove, no error in The electron beam exposure
apparatus further   position coordinates of the mask pattern takes place.
Includes a beam blanking circuit 12 for performing    On the other hand, in
the case of a negative reti- blanking control to blank or not to blank the
electron  cule, the switch 19 is changed over to a negative re- beam, a
beam shaping circuit 13 forshaping the sec-  25  ticule position and data
forwhich a correction of -Xgn tional shape of the beam into a predetermined
shape,  has been made for the X direction, -Ygn for the Y di- a beam
deflecting circuit 14 for deflecting the beam,  rection and -Ogn for the
orthogonality are read out a stage controlling circuit 15, a high speed
data trans-  from the buffer memory 17. Consequently, in this in- fer
circuit 16, a buffer memory 17, and a switch 19for  stance also, no errorof
position coordinates ofa mask causing correction of position coordinates to
be per-  3o  pattern takes place. formed correctly In accordance with a
drawing picture  Thus, if the switch 19 is changed over in accor- ratio of
a reticule (that is, the ratio of the area of a  dance with a drawing
picture ratio to correct position maskfilm to the entire area of a reticule
after etching)  coordinates corresponding to the drawing picture ra- on
which a mask pattern is to be formed by exposure  tio for all of the
reticules necessary for the production to radiation. Thus, data 15 in which
a drawing picture  as  of a semiconductordevice using the apparatus shown
ratio is employed as a parameter can be Inputted in  in Figure 1 and an
exposure operation then is per- a changed over condition to the buffer
memory 17. It  formed, the accuracy in registration of layers can be is to
be noted that the Individual circuits described  increased greatly, and It
is possible to cope with a rule above are all controlled by a central
processing unit  of 0.35 micrometres or even with a finer rule, and also
y~,   (CPU) that is not shown.                     40  to produce 16
megabit static RAMs and 64 megabit In operation, after drawing picture data
18 in ac-  static RAMs. cordance with which a mask pattern to be formed is
It is to be noted that changing over In accordance to be drawn are
inputted, the electron beam exposure  with the drawing picture ratio Is
described, by way of apparatus corrects the drawing picture data 18 for a
example, as being performed between two stages in displacement of position
coordinates which Is caused   45  the embodiment described above. However,
in order by warping of the exposure mask as described in de-  to perform
such correction more accurately, the draw- tail above, and the electron
beam exposure appara-  ing picture ratio should in general be changed over
tus then draws a picture with the electron beam in so-  between more
stages. cordance with the corrected drawing picture data. The correction is
carried out In that a correct correo-  so tion amount is always ensured by
changing over the  Claims switch 19 In accordance with the drawing picture
ratio of a reticule.                                    1.  A process for
producing an exposure mask Data 20 for different such corrections are pre-
wherein a mask film () is formed on a transpar- pared in the following
manner in advance.     ss      ent substrate A), after which exposure
process- First, an expansion errorXg in an X direction, an-  ing and
selective etching processing of the mask other expansion error Yg in a Y
direction perpendicu-  film (b) are performed to form a mask pattern of lar
to the X direction, and an error Og in orthogonality  the mask film, the
method comprising correcting, 4    
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of a mask pattern when an exposure mask is formed Figures 2(A) and 2(B) are
plan views of exposure  after exposure without correction, are measured.
masks or reticules of negative type and positive  Such measurements are
made for each of a reticule -)      type, respectively;
having a drawing picture ratio of greater than 50% Figure 3 is a sectional
view Illustration warping of   5   (positive reticule) and another reticule
having a draw- exposure masks of the different types caused by  ing picture
ratio of less than 50% (negative reticule). photo etching; and
Here, an expansion error in the X direction with regard Figure 4(A) and
4(B) are diagrammatic represen-  to a positive reticule is represented by
Xgp, an expan- tations illustrating different displacements in  sion error
in the Y direction by Ygp, and an error in or- positional coordinates
between exposure masks  io  thogonality by Ogp, while an expansion error in
the X of the negative type and the positive type, re-  direction with
regard to a negative reticule is repre- spectively.
sented by Xgn, an expansion error in the I direction Figure 1 shows an
electron beam exposure appa-  by Ygn, and an error in orthogonality by Ogn.
ratus for use in exposure in the formation of a mask   Then, if a reticule
on which a mask pattern is to pattern. The illustrated electron beam
exposure ap-  15   be formed is a positive reticule, the switch 19 is
paratus includes a body 1, an electron gun 2 for pro-  changed over to a
positive reticule position so that ducing an electron beam, a blanking
electrode 3, a  data forwhich a correction of-Xgp has been made for lens 4,
a beam shaping electrode 6, several lenses 7  the X direction, -Ygp for the
I direction and -Ogp for and 8, a deflecting electrode 9, and a reticule
sup-  the orthogonality may be read out from the buffer porting table 11
for supporting thereon a reticule 10   20   memory 17. Consequently, if the
exposure mask has )    to be exposed to the electron beam.
such a warp as described hereinabove, no error in The electron beam
exposure apparatus further    position coordinates of the mask pattern
takes place. includes a beam blanking circuit 12 for performing     On the
other hand, in the case of a negative reti- blanking control to blank or
not to blank the electron  cule, the switch 19 is changed over to a
negative re- beam, a beam shaping circuit 13 for shaping the sec-  25
ticule position and data forwhich a correction of -Xgn tional shape of the
beam into a predetermined shape,  has been made for the X direction, -Ygn
for the Y di- a beam deflecting circuit 14 for deflecting the beam,
rection and -Ogn for the orthogonality are read out a stage controlling
circuit 15, a high speed data trans-  from the buffer memory 17.
Consequently, In this in- fer circuit 16, a buffer memory 17, and a switch
19 for  stance also, no error of position coordinates of a mask causing
correction of position coordinates to be per-  30   pattern takes place.
formed correctly in accordance with a drawing picture  Thus, if the switch
19 is changed over in accor- ratio of a reticule (that Is, the ratio of the
area of a  dance with a drawing picture ratio to correct position mask film
to the entire area of a reticule after etching)  coordinates corresponding
to the drawing picture ra- on which a mask pattern is to be formed by
exposure  tio for all of the reticules necessary for the production to
radiation. Thus, data 18 in which a drawing picture  35  of a
semiconductordevice using the apparatus shown ratio is employed as a
parameter can be inputted in  in Figure 1 and an exposure operation then is
per- a changed over condition to the buffer memory 17. It  formed, the
accuracy in registration of layers can be is to be noted that the
individual circuits described  increased greatly, and it is possible to
cope with a rule above are all controlled by a central processing unit  of
0.35 micrometres orevenwith afinerrule, and also 3~)  (CPU) that is not
shown.                       40  to produce 16 megabit static RAMs and 64
megabit In operation, after drawing picture data 18 in ac-  static RAMs.
cordance with which a mask pattern to be formed is     It is to be noted
that changing over in accordance to be drawn are inputted, the electron
beam exposure  with the drawing picture ratio Is described, by way of
apparatus corrects the drawing picture data 18 for a  example, as being
performed between two stages in displacement of position coordinates which
is caused   45  the embodiment described above. However, in order by
warping of the exposure mask as described in de-  to perform such
correction more accurately, the draw- tail above, and the electron beam
exposure appara-  ing picture ratio should In general be changed over tus
then draws a picture with the electron beam in ao-  between more stages.
cordance with the corrected drawing picture data. The correction is carried
out in that a correct correo-  50 tion amount is always ensured by changing
over the  Clalms switch 19 in accordance with the drawing picture ratio of
a reticule.                                     1.  A process for producing
an exposure mask Data 20 for different such corrections are pre-
wherein a mask film (b Is formed on a transpar- pared in the following
manner in advance.     as       ent substrate (A), after which exposure
process- First, an expansion errorXg in an X direction, an-  ing and
selective etching processing of the mask other expansion error Yg in a Y
direction perpendicu-  film (b) are performed to form a mask pattern of lar
to the X direction, and an error Og in orthogonality  the mask film, the
method comprising correcting, 4   
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1111111111111 * C  L  M   S upon exposure of the mask film ( for the forma-
gabe des Verhaltnisses der Flache des Masken- tion of the mask pattern, the
position of the mask  films, die nach dem Atzen verblelben soIl, zu der
pattern bya different correction amount in accor-  Flache des transparenten
Substrats durch eine dance with the ratio of the area of the mask film
individuelle Korrekturgr8Be korrigiert wird. which is to remain after
etching to the area of the   5 transparent substrate.
2.  Verfahren nach Anspruch 1, bei dem zuvorfflrje- den aus einer Mehrzahl
von unterschiedlichen 2.  A process according to claim 1, wherein a plural-
Maskenfilmtypen sine Mehrzahl von Korrektur- ity of correction amounts are
prepared in ad-     gr5Ben bereitgestelit und aus diesen Korrektur- vance
for each of a plurality of different types of  to  grDgen die
Korrekturgr6lfe zum Konrgieren der mask film, and the amount of correction
of the    Position sines Maskenmusters in AbhAngigkeit position of a mask
pattern is selected from       von dem betreffenden Maskenfilmtyp ausge-
among such correction amounts in response to      wahit wird. the type of
mask film concerned. 15  3.  Verfahren nach Anspruch 1 oder 2, bei dem die
3.  A process according to claim I or claim 2, where-  KorrekturgrDle zum
Korrigieren der Position el- in the amount of correction of the position of
a  nes Maskenfilms Ausdehnungsfehler in be- mask film includes expansion
errors in particular  stimmten lotrechten Richtungen sowie einen Or-
perpendicular directions and an error in ortho-   thogonalititsfehler
beinhaltet. gonallty.                                 20 4.  Vorrichtung
zum Belichten sines transparenten 4.  Apparatus for the exposure of a
transparentsub-   Substrats, auf dem sin Maskenfilm ausgebildet strate
having a maskfilm formed thereon, the ap-  ist, wobei die Vorrichtung
aufweist: paratus comprising means (10) for supporting           Mittel
(10) zur Halterung eines transpa- thereon a transparent substrate (D on
which a   25  renten Substrata (a), auf dem ein Maskenfilm (b) mask film
(Y) is formed, an electron gun (2), stor-  ausgebildet ist, age means (17)
for storing therein data for the for-   sine Elektronenkanone (2), mation
of a mask pattern on the maskfilm on the        sine Speichereinrichtung
(17) zur Spel- transparent substrate, means (12 to 16) for con-  cherung
von Daten fir die Erzeugung eines Mas- trolling an electron beam emitted
from the eleo-  30  kenmusters auf dem auf dem transparenten Sub- tron gun
(2) in accordance with data received     strat angeordneten Maskenfllm,
form the storage means (17), and means for cor-         Mittel (12 bls 16)
zur Steuerung sines von recting the data stored in the storage means (17)
der Elektronenkanone (2) emittierten Elektro- by a different correction
amount in accordance    nenstrahis nach Malgabe von aus der Speiche- with a
ratio of the area of the mask film which is  35  reinrichtung (17)
empfangenen Daten sowie to remain after an etching operation to the entire
Mittel zum Korrigleren der in der Speiche- area of the transparent
substrate.                reinrichtung (17) gespelcherten Daten durch eine
individuelle Korrekturgrole nach MaBgabe des 5.  Apparatus according to
claim 4, which comprises   Verhaltnisses der Flache des Maskenfilms, die a
switch means (19), and wherein the storage   40  nach einem Atzvorgang
verbleiben soil, zu der means (17) has a plurality of correction amounts
Flache des transparenten Substrate. stored therein each appropriate to one
of a plur- ality of different types of mask film, one of the  S.
Vorrichtung nach Anspruch 4 mit einerSchaltein- correction amounts being
selected In response to  richtung (19), wobei In der Speichereinrichtung an
output of the switch means (19).       45      (17) emne Mehrzahl von
Korrekturgr6Ben gespei- chert sind, die sich jewels fOr einen aus siner
Mehrzahl von unterschiedlichen Typen von Mas- Patentansprfuche
kenfilmen eignen und von denen sine in Abhin- gigkeit von dem
Ausgangssignal der Schaltbin- 1.  Verfahren zur Herstellung elner
Belichtungsmas-  5o  richtung ausgewahIt wird. ke, be! dem sin Maskenfilm
(b) auf einem trans- parenten Substrat (a) ausgebildet und dieser
Maskenfilm anschliegend belichtet und sdlektiv  RevendIcatlons geatzt wird,
um aus dem Maskenfilm sin Mas- kenmuster zu bilden, wobei das Verfahren die
55  1.  Procede pour fabriquer un masque d'exposition Mal~nahme umfaf~t,
da1% be! der Belichtung des    dans lequel on forms un film de masque (jb
sur Maskenfilms (b) zur Erzeugung des Maskenmu-       un substrat
transparent (a), apres quoi on exlcu- sters die Position des Maskenmusters
nach MaR-    to une operation d'exposition et une operation 5  
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%\I c  T 1l M d'incision selective du film de masque (b) pour former un
dessin de masque du film de masque, le proc6d6 consistent A corriger la
position du dessin du masque, lors de i'exposition du film do masque (b)
pour la formation du dessin du mas-   c quo, d'une quantite diff6rente de
correction solon le rapport de la surface du film de masque devant rester
apres incision A la surface du substrat transparent. 10 2.  Procede solon
la revendication 1, dans lequel on pr6pare d'avance une plurallte de
quantit6s de correction pour chacun d'une pluralite de types diffirents de
film de masque, et on selectionne la quantite de correction de la position
d'un des-  15 sin de masque parmi ces quantit6s de correction en reponse au
type de film de masque concerne. 3. Proceda selon P'une quelconque des
revendica- tions I et 2, dans lequel la quantite de correction   20 de la
position d'un film de masque inclut des erreurs de dilatation dans des
directions perpen- diculaires particulleres et une erreur d'orthogo-
nallte. 25 4.  Apparell pour l'expositlon d'un substrat transpa- rent sur
lequel eot form6 un f ilm de masque, I'ap- pareil comprenant un moyen (10)
pour y suppor- ter un substrat transparent (6) sur lequel ost for- me un
film de masque (b), un canon A electrons  3o (2), un moyen de memofisation
(17) pour y me- moriser des donnees pour la formatIon d'un des- sin de
masque sur le film de masque formr sur le substrat transparent, un moyen
(12 A 16) pour commander un faisceau electronique emis par le  35 canon A
leictrons (2) selon les donnees reoues du moyen de memorisation (17), et un
moyen pour corriger les donnees memorisees dans le moyen de memorisatbon
(17) d'une quantite dif- k,~J    ferente de correction selon le rapport de
la surfa-  40 ce du film de masque devant rester apres une operation
d'incision A toutb la surface du substrat transparent. 5.  Appareil selon
la revendication 4, qui comprend   45 un moyen commutateur (19), et dans;
lequel le moyen de memorisation (17) comport. une plu- ralite de quantit~s
de correction qui y sont memo- risees dont chacune est appropriee a un
d'une pluralite de types differents de film de masque,  5o une des
quantites de correction etant selection- nee en reponse a un signal de
sortie du moyen commutateur (19). 55 6    


