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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an X-ray mask 
used in a semiconductor exposure device using anX­
ray source, a method of manufacturing the X-ray 
mask and a semiconductor device manufacturing 
method using the X-ray mask. 

Deacription of the Related Art 

An example of generally known X-ray masks 
used in X-ray exposure devices is described below. 

As shown in Fig. 10, an X-ray mask substrate 50 
Is Joined to a mask 1i'ame 54. The X-ray mask sub­
strate is produced by depositing an inorganic film 52 
of SiN or the like on the surface of a silicon substrate 
51, removing a portion corresponding to a permeable 
film portion 52a by dry etching, and removing a por­
tion of the silicon substrate 51 which corresponds to 
the permeable film portion 52a by wet etching. A pat­
tern 55 made of an X-ray absorber such as Ta, Au or 
the like is provided on the permeable film portion 52a 
in correspondence with a predetermined shape to be 
transferred to a wafer (not shown). 

When exposure is performed by an exposure de­
vice to which the X-mask is fitted, the surface of the 
X-mask in which the pattern is formed is opposed to 
a wafer at a distance of about 30 µm. In this state, a 
portion of the wafer is exposed to light. When another 
portion of the wafer is then lo be exposed to light. the 
distance between the X-ray mask and the wafer Is in­
creased to about 200 µm, and the X-ray mask Is then 
moved to a position corresponding to the other por­
tion. The distance between the X-ray mask and the 
wafer Is then relurned to about 30 ...,n. and the other 
portion is exposed. 

The step-and-repeat operation is succesalvely 
repeated to expose the wafer. 

However, during exposure using the above con­
ventional Xof'aY mask, when the X-ray mask once 
separated ft'am the wafer is brought back dose to it, 
If the X-ray mask 181apldy moved, the gu present In 
the gap between the X·iay mask and the wafer can­
not easily escape from the gap and Is thua com­
pressed as the X-ray mask Is brought close to the wa­
fer. The preseure of the gas between the X-ray mask 
and the wafer Is thus increased in correspondence 
with the speed ofmovementoftheX-ray mask toward 
the wafer. This increase In the pressure causes a dan­
ger of breaking or damaging the permeable fDm por­
tion serving as a permeable support film. There Is 
also the probJemthat If the speed of movement of the 
X-ray mask toward the wafer is decreased for pre­
venting the breakage of the permeable film portion, 
the productivity of the exposure device is decreased. 

; 
! 

SUMMARY OF THE INVENTION 

The present Invention has been achieved for 
solving the above problems. It Is a first object of the 

5 present Invention to provide an X-ray mask and a 
method of producing the X-ray mask which permits 
an increase In the speed of movement thereof without 
breaking or damaging a permeable fRm portion and 
which increasea the productMty of the exposure 

10 process. 
It is a seoond object of the preaent invention lo 

provide a semiconductor device manufacturing meth­
od with high productivity using the X-ray mask and a 
semiconductordevk:e manufactured by the method. 

16 Other objects of the present invention will be 

20 

made apparent fn>m the detailed description of pre­
ferred embodiments below. 

BRIEFDESCRJPTIONOFTHEDRAWINGS 

Fig. 1 is a partially broken-out penspective view 
of an X-ray mask In accordance with a fllst em­
bodiment of the present invention; 
Fig. 2 la a drawing showing a process of manu-

25 facturlngtheX-raymaskshown in Fig.1, in which 
Fig. 2(A) Is a drawing showing a step of deposit­
ing an Inorganic film on a silicon substrate, Fig. 
2(8) la a drawing showing a step of removing por­
tions of the inorganic film which correspond to a 

ao permeable film portion and through holes, Fig. 
2(C) is a drawing showing a step of removing por­
tions of the silicon substrata from which the inor­
ganic film is removed, Fig. 2(0) Is a drawing 
showing a step of removing portions of the inor-

35 ganlcfilm which correspond to the through holes, 
and Fig. 2(E) Is a drawing showing a step of join­
ing a mask frame to the X-ray mask substrate 
formed through the steps shown In Figs. 2(A) to 
2(0); 

40 Fig. 3 Is a sectlorial view of a principal portion 
showing the flow of gas when the X-ray mask 
ahown fn Fig. 1 is attached to an exposure device 
and Is brought close to a wafer; 
Fig. 4 Is a partially blOken-out perspective vtew 

46 of an X-ray mask In accordance with a second 
embodiment of the present invention; 
Fig. 5 shows a process of manufacturing the X­
ray mask shown in Fig. 4 and is a sectional view 
of the X-ray mask taken along a plane passing 

!JO throughthecenteroftheX-raymaskand parallel 
to onestde thereof, In which Fig. 5(A) Is a drawing 
showing a step of depositing an Inorganic film on 
a silicon substrata. Fig. 5(8) is a drawing showing 
a step of removing a portion of the Inorganic film 

ss which corraaponds to a permeable film portion 
and the circumference thereof, Ag. 5(C) is a 
drawing showing a step of removing the portion 
of the aillcon subatrate from which the inorganic 
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film Is removed, Fig. 5(D) is a drawing showing a 
step of removing the circumference of the perme­
able flm portion, and Fig. 5(E) is a drawing show­
ing a step of joining a mask frame to the X-ray 
mask substrate manufactured through the steps 
shown In Figs. 5(A) to 5(0); 
Fig. 6 ls a sectional view of a principal portion 
showing the flow of gas when the ><-ray mask 
shown in Fig. 4 is fitted to an exposure device and 
is brought close to a wafer; 
Fig. 7 is a drawing showing the arrangement of 
an X-ray exposure device; 
Fig. 8 la a drawing showing a semiconductor de­
vice manufacture flow; 
Fig. 9 ls a drawing showing a wafer process flow; 
and 
Fig. 10 la a sectional view of a conventional X-ray 
mask. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present Invention are descri­
bed below with reference to the drawings. 

An X-ray mask In accoldance with afirstembocli· 
rnent of the present Invention is described below with 
reference to Fig. 1. 

The X-ray mask of this embodiment comprises a 
disk-like mask frame 4 having an opening concentri­
cally formed at the center thereof, and an X-ray mask 
substrate 8 joined to the surface of the mask frame 4 
and having a diameter greater than the diameter of 
the opening of the mask frame 4. 

Four grooves 4a are radially formed at equal in­
tervals in the plane of the mask frame 4 which is 
joined to the X-ray maak aubslrate 8, 80 that the 
grooves 4a connect the internal periphery of the 
mask fiame 4 with the external periphery thereof and 
communicate with the through holes 3 below. 

On the other hand, the X-ray mask substrate 8 
comprises a allcon substrate 1 having an Inorganic 
film 2 of SIN or the like deposited on the surface 
thereof. The central portion of the silicon substrate 1 
18 rectangularly removed leaving the Inorganic film 2 
on the side opposite to the junction plane of the mask 
frame 4. A permeable film portion 2a (the shadowed 
portion shown In Fig. 1) comprising the lnorganlcfllm 
2 on the side opposite to the junction plane la formed 
in the central portion of the sUlcon aubelrate 1. A pat­
tern s (refer to Fig. 2(E)) made of an X-ray absorber 
such as Ta, Au or the like is provided on the perme­
able film portion 2a in correspondence with a prede­
termined shape to be transferred to a wafer. 

Four rectangular through holes 3 each serving as 
a gas passage are formed atound the permeable film 
portion 2a of the silicon substrate 1 80 as to respec­
tively correspond to the graovee 4a formed In the 
mask frame 4. 

The process of manufacturing the X-ray mask of 
this embodiment is described below with reference to 
Flg.2. 

As shown in Fig. 2(A), the Inorganic film 2 of SiN 
f or the like la fll8t deposited on the surface of the sH· 

icon substrate 1. 
A dry etching ntslst is then coated on the inorgan­

ic film 2, and portions of the resist which correspond 
to the permeable film portion 2a and the through 

10 holes 3 are removed by exposure to form a dry etch­
ing mask.As shown in Fig. 2(8), portions on the upper 
side d the inorganic film 2 which correspond to the 
permeable film portion 2a and the through holes 3 
are removed by dry etching. 

16 As shown In Fig. 2(C), portions of the silicon sub-
slrate 1 from which the lnorganlcfllm 2 ls removed are 
removed by wet etching to form the permeable film 
portlon2a. 

As shown In Fig. 2(0), the remaining portions of 
20 the inorganic fHm 2 which respectively correspond to 

the through holea 3 are removed to form the through 
holes 3. In this way, the X-ray mask subslrate 8 Is 
formed. The portions of the lnorganicfHm 2 which are 
desired to be removed may be removed by wet etch-

26 Ing or mechanical means using a cutter or the like. 
As shown in Fig. 2(E), the pattern 5 made of an 

X-ray absorber such as Ta, Au or the like is then 
formed on the lower side of the Inorganic film 2shown 
in the drawing on the permeable film portion 2, and 

so the through holes 3 are respectively aligned with the 
grooves 48. The X-ray mask substrate 8 is joined to 
the maakframe 4 In parallel with each other by an ad­
hesive. 

When expoatn ls performed using the X-ray 
36 mask of this embodiment, as shown in Fig. 3, the X­

ray mask 10 vertically held by a mask chuck 6 Is 
moved to the left of the drawing so as to be brought 
close to a wafer 7. At this time, the He gas present be­
tween the X-ray mask 10 and the wafer 7 passes 

40 throu;h the through holes 3 and the grooves 4a and 
flows to tbesldeoftheX-ray mask 10 and to the mask 
chuck 8. Thus the pressure of the He gas present be­
tween the X-ray mask and the wafer 7 is not in­
creased, and If the X-ray mask 10 Is rapldly brought 

45 close to the wafer 7, there Is no danger of breaking 
the permeable film portion 2a serving as a perme­
able support film. 

In addition, the formation of the through holes 3 
and theg~vea4a In the X-ray mask substrate 8 and 

so the maskframe 4, respectively, decreases the weight 
of the X-ray mask 10 and thus decreases the load on 
a mask conveyance system comprising a mask hand 
or the Hke in an exposure device. As a result, the 
mask conveyance system can be decreased in size 

Sf and weight. 

3 

Although, in this embodiment, four through holes 
3 and four grooves 4a are formed, the number of 
through holes or grooves la not limited to 4, and can 
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be changed according to ·demand. In addition, the 
grooves 4a need not be provided, and through holes 
may be formed In the mask fi'ame 4 in place of the 
groov~s 4a. However, when through holes are formed 
in the mask frame 4, It is preferabJe that shielding is 
provided to prevent X-rays from leaking from the 
through holes. 

An X-ray mask in accordance with a second em­
bodiment of the present invention is described befow 
with reference to Fig. 4. 

The X-ray mask of this embodiment comprises a 
diak-llke mask frame 14 having an opening concentrt­
cally formed In the central portion thereof, and a 
square plate X-ray mask substrate 18 joined to the 
surface of the mask fi'ame 14. 

The X-ray mask substrate 18 comprises a slllcon 
substrate 11 having an inorganic film 12 formed on 
the surface thereof. The X-ray maak substrate 18 
also has a permeablefllm portion 12a(theshadowed 
portion shown in the drawing) formed in the central 
portion thereof. The length ofthe diagonal of the X­
ray mask substrate 18 ls greater than the diameter of 
the opening of the mask frame 14, and the length of 
one side of the X-ray mask substrate 18 is smaller 
than the diameter of the opening of the mask frame 
14. In the state where the X-ray mask 18 Is joined to 
the maskframe 14, the opening oft he mask frame 14 
is thus not closed by the X-ray mask substrate 18, 
thereby forming gaps 13 serving as gas passages be­
tween the opening and the X-ray mask 18. 

Since the permeable film portion 128 may be 
configured in the same way as that in the first em­
bodiment, it i8 not described below. 

The process Of manufactuing the X-ray mask of 
this embodiment is described below with reference to 
Fig. 5. 

As shown In Fig. S(A), the inorganlcfHm 12 of SIN 
or the like Is deposited on the surface of the slllcon 
substrate 11. 

A dry etching resist is then coated on the inorgan­
ic film 12, and portions of the resist corresponding to 
the permeable flm portion and the Cfrcumference 
thereof are removed by exposure to torm a dry etch­
ing mask. As shown In Fig. 5(B}, portions of the Inor­
ganic fUm 12 on the upper side thereof, which corre­
spond to the permeable film portion and the circum­
ference thereof, are removed by dry etching. 

As shown in Fig. 5(C), portions of the silicon sub­
strate 11 from which the Inorganic fttm 12 is removed 
are removed by wet etching to form the permeable 
film portion 12a. 

As shown in Fig. 5(0), the portions of the inor­
ganic film 12 which remain In the circumference are 
removed to form the X-ray mask substrate 11. A por­
tion of the inorganic film 12 which is desired to be re­
moved may be removed by wet etching ormechanlcal 
means using a cutter or the like. 

As shown in Fig. S(E), a pattern 15 made of an X-

ray absorber such as Ta, Au or the like is formed on 
the lower side of the Inorganic film 12 on the perme­
able fUm portion 12a shown in the drawing, and the 
X-ray mask subatrate 11 Is joined to the mask frame 

s 14 In parallel with each other by an adhesive. 
During exposure using the X-ray mask of this em­

bodiment. when the X-ray mask 20 vertically held by 
a mask chuck 18 fa moved to the left of the drawing 
so as to be brought close to a wafer 17, as shown in 

10 Fig. 8, the He gas present between the X-ray mask 
20and the wafer 17 passes through each of the gaps 
13 and flows to the mask chuck 18, as shown by ar­
rows In the drawing. Thus the pressure of the He gas 
present between the X-ray mask 20 and the wafer 17 

1ts la not increased, and there is no danger of breaking 
the permeable fllm portion 12a serving as a perme­
able supportfilm even if the X-ray mask 20 is rapidly 
brought close to the wafer 17. 

In addition, since the X-ray mask substrate 18 
20 has a necessary minimum configuration induding the 

permeable fllm portion 12a. It Is possible to decrease 
the weight of the X-ray mask 20 and decrease the 
load on a mask conveyance system comprising a 
mask hand or the like In an exposure device. The 

25 mask conveyance system can be consequently de­
c1HSed in size and weight. 

Further, since the area d the portion facing the 
wafer Is decreased by decreasing the size of the X­
ray mask substrate 1 B. theffatnese of the plane of the 

so X-ray mask 20 which faces the wafer 17 can be im­
proved. 

Although, in the X-ray mask of the above em­
bodiment, the X-ray mask substrate 18 and the open­
ing of the mask frame 14 have a rectangular shape 

ss and a clrcut• shape, l'BSpectlvely, both shapes may 
be Interchanged. Any desired shape can be selected 
unless the opening la closed by the X-ray mask sub­
strate 18 when the X-ray mask substrate 18 ls joined 
to the mask frame 14. 

40 In the X-ray mask of each Of the embodiments, 
the X-ray mask substrate has gas passages provided 
In th• perimeter of the permeable film portion so as 
to connactthe one aide of the substrate with the other 
side thereof. Thia causes the gas present between 

45 theX-raymaskandthewaferto pass through the gas 
passages and flow to theothersideofthe X-ray mask 
substrate when the X-ray mask Is moved toward the 
wafer during exposure., withotit increasing the pres­
sure between the X-ray mask and the wafer. Since 

50 there la thus no danger of breaking the permeable 
film portion, It 18 possible to increase the speed of 
movementoftheX-ray maakand improve the produc­
tivHJ of the exposure device. This is significantly ef­
fective for ateP-and-repeat type exposure. In addf-

55 tion, since the weight of the X-ray mask Is decreased 
by providing the gas passages in the X-ray mask sub­
strate, the mask conveyance system of the exposure 
device can be decnased in size and weight. 

4 
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In addition, when the grooves are radially formed 
in theeurfaceofthe rnaskframewhich is joined to the 
X-ray mask 1ub1trate so as to communicate with the 
gas passages so that when the X-ray mask is moved 
toward the wafer, the gas present between the X-ray 
mask and the wafer can be effectively made to es­
cape from the spaces betWeen the X-ray mask and 
the wafer. 

Further, since gaps are produced between the 
opening of the mask frame and the X-ray mask sub­
strate, when the X-ray mask la moved toward the wa­
fer during exposure, the gas present between the X· 
ray mask and the wafer passes through the gaps and 
flows to the other side of the X-ray mask substrate, 
without increasing the pressure between the X-ray 
mask and the wafer. Since there Is thus no danger of 
breaking the permeable flm portion, It is possible to 
increase the speed of movement of the X-ray mask 
and Improve the pn>ductlvl~ of the exposu1& device. 
Since the X-ray mask substrate has a necessary 
minimum structure outside of the circumference of 
the permeable film portion, the X-ray mask substrate 
can be deaeaaed In weight, and the mask convey­
ance system of the exposure device can be de­
creased In size and weight. The smallness of the area 
of the surface of the X-ray mask substrate which 
faces the wafer during exposure permits Improve­
ment in the flatness of the surface. 

In the method of manufacturing the X-ray mask 
subslrate. the gas passages are formed by removing 
the inorganic film remalnihg In the portions on the 
other side of the silfcon substrate, which c:otrespond 
to the gas passages, in the same procesa aa that fOr 
forming the permeable tum portion. In this way, the 
gas passages can easily be formed by adding a sim­
ple step of removing the inorganic film in portions cor­
responding to the gas passages to a conventional 
method of manufacturing an X-ray mask substrate. 

Adescdptlon wHI now be made of an embodiment 
of an X-ray aicpoaure device for manufacturing a sem­
iconductor device using the aforementioned X-ray 
mask. Fig. 7 ls a drawing showing the configuration 
of the X-ray exposure device of this embodiment. In 
the drawing. the sheet beam-Ilka synchn:>tron radia­
tion emitted tom a radiation source 20 such as an 
SOR ring or the like Is enlarged and reflected by a 
fixed convex mirror 22 In the direction (y direction) 
vertical to the radiation orbital plane ao that the whole 
exposure region La can be irradiated. X-rays are ex­
tracted from the syncttrotron radiation 21 reflected 
and enlarged by the convex mirror 22, and exposure 
within the irradiation region is adjusted by a shutter 
23 for conlrolling exposure. The X-rays passing 
through the shutter 23 are led to an .X-ray maak 24 
held by a mask chuck. The X-ray mask 24 has the 
same structure as that of the above-described em­
bodiments. The cirouit pattern formed on the X-ray 
permeable film portion of the X-ray mask 23 la pro-

jected on a sUicon wafer 25 coated with a resist by 
step-and-repeat type exposure. 

The X-ray exposure device of this embodiment 
permits an lnaease in the speed of movement of the 

s X-ray mask toward the wafer and thus has the effect 
of increasing the productivity. This effect is remark­
able In step-and-tepeat t¥P8 exposure in which the 
operation of bringing the X-ray mask close to the wa­
fer Is repeated several times. 

10 AdescriptlonwHI now be made of an embodiment 
of a semiconductor device manufacturing method 
employing the above exposure device. Rg. B shows 
a manufacture flow for semiconductor devices (a 
semiconductor chip such as IC, LSI or the like, a liquid 

16 crystal panel, CCD or the like). In Step 1 (circuit de­
sign), the circuit of a semiconductor device Is de­
signed. In Step 2 (mask manufacture), a mask on 
which the designed circuit pattern is formed is man­
ufactured. In Step 3 (wafer manufacture), a wafer ls 

211 manufactured using a material such as silicon or the 
like. In Step 4 (wafer process, which it cailed pre­
process). an actual circuit Is formed on the wafer by 
lithography using the prepared mask and wafer. In 
Step 5 (assembly, called post-process), a semicon-

25 ductor chip la formed by using the wafer produced in 
Step 4. The post-process comprising the assembly 
step (dicing, bonding), the packaging step (chip seal­
ing) and the like. In Step 6 (inspection). tests of the 
semiconductor device formed In Step 5, such as the 

30 operation confirmation test, the durablity test and 
the Ilka, are carried out. The semiconductor devices 
completed through the above steps are shipped 
(Step7), 

Fig. 9 shows the detailed flow of the above wafer 
36 procass. In Stap 11 (oxidation), the surface of the wa­

fer is oxidized. Step 12 (CVD), an insulating film is 
formed on the surface of the wafer. In Step 13 (elec­
trode formation), electrodes are formed on the wafer 
by vapor depoeltfon. In Step 14 (ion inplantation), 

40 Iona are Implanted in the wafer. Step 15 (resist proc­
ess), a sensitizer Is coated on the wafer. In Step 16 
(exposure), the circuit patter on the mask Is transfer­
red to the water by exposure using the aforemen­
tioned exposure device. In Step 17 (development), 

411 the wafer exposed le subjected to development In 
Step 18 (etching), portions other than the developed 
reslat Image ans etched. In Step 19 (resist separa­
tion), after etching, the unnecessary resist is -re­
moved. These stepe are repeated to form a multip~ 

50 circuit pattern on the wafer. 
The above description has been given on prefer­

red embodiments of the present invention, but It wiii 
be apparent to those of ordinary skUI In the art that 
many changea and v&tlations are possible without 

ss departing fi'om the scope of the pntsent invention, 
which Is to be determined by reference to the append-. 
addalms. 
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Claim• 

1. An X-ray mask comprising: 
a substrate; 
a permeable fllin portion provided on one s 

side of said substrate and being permeable to X-
rays; 

a mask pattern formed on said permeable 
film portion; and 

gas passages provided around said mask 10 
pattern and connecting said side of said sub­
strate with an opposing aide thereof. 

2. An X-ray mask according to Claim 1, wherein said 
substrate comprises silicon. 16 

3. An X-ray mask according to Claim 1, wherein said 
permeable film portion comprises an Inorganic 
film deposited on a surface t1 said substra18. 

4. An X-ray mask according to Claim 3, wherein said 
Inorganic fllm comprtsea SIN. 

20 

5, An X-ray mask according to Claim 1, further com­
prising a mask frame, an opening provided in said 25 
mask frame communicating with said gas paa­
aages. 

8. An X-ray mask according to Claim 5, wherein said 
opening comprises grooves radially formed In a so 
surface of said mask frame that is joined to said 
X-ray mask, so as to communicate with said gas 
passages. 

7. An X-ray mask according toClafm 1, wherein said 35 
mask pattern compriaea a circuit pattern of a 
semiconductor device. 

8. An X-ray mask producing method comprising: 
depositing an Inorganic film on a surface 40 

of a sllcon substra18; 
removing first portions of said inorganic 

film on one side Of said eillcon substrate, which 
first portions correspond to a desired permeable 
film portion and gas paseages in a perimeter of 4lS 
said permeable film portion; 

removing portions of aald sllcon sub­
strate, which portions correspond to said perme­
able film portion and said gas pasaagea; and 

removing second portions of said lnorgan- so 
ic film on an opposing side of said silicon sub­
strate, which second portions correspond to said 
gas passages, to form said gas passages so as 
to connect the one side of said silicon substrate 
with the opposing side thereof. ss 

9. An X-ray exposure device comprising: 
a nldlatlon source emitting X-rays; 

8 

a mask chuck for mounting an X-ray mask; 
optical means for applying the X-rays 

emitted from said radiation source to said X-ray 
mask ao as to transfer a mask patter11 to a wafer 
by exposure; 

wherein said X-ray mask comprises: 
a substrate; 
a permeable film portion provided 

on and at a side of said substrate and transmitting 
X-rays; 

a mask pattern formed on said per­
meable film portion; and 

gas passages provided around said 
mask pattern so as to connect said side of said 
substrate with an opposing side thereof. 

10. A semiconductor device manufaduring method 
by X-ray exposure comprising: 

a first step of disposing a wafer and an X­
ray mask on which a circuit pattern Is formed In 
a predetermined positional relation therebetw­
een; and 

a second step of transferring the circuit 
pattern to the wafer by exposure of the X-ray 
mask to X-rays; 

wherein the X-ray mask comprises: 
a substrate; 
a permeable flm portion provided 

on an at a side of the substrate and transmitting 
X-raya; 

a circuit pattern formed on the per­
meable film portion; and 

gas passages provided around the 
circuit pattern so as to connect the side of said 
substrate with an opposing side thereof. 

11. A method according to Clain 10, wherein said 
find step Includes a step of bringing the circuit 
pattern of the mask dose to the wafer. 

12. A method according to Clah 10, wherein said 
first and second ateps are repeated to 1ransfer by 
exposure the circuit pattern to each Of a plurality 
of regions of the wafer. 

13. A semiconductor device manufactured by a man­
ufacturing method comprising: 

a first step of disposing a wafer and an·X­
ray mask on which a circuit pattern is formed In 
a predetermined positional relation therebetw­
een; and 

a second step of transferring said circuit 
pattern to said wafter by exposure of said X-ray 
mask to X-rays; 

wherein said X·ray mask comprises 
a substrate: 
a permeable film portion provided on said 

aubstrate and transmitting X-rays; 
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a circuit pattern formed on and at a side of 
said permeable film portion; and 

gas passages provided around said circuit 
pattern so as to oonnectthe side of said substrate 
with an opposing side thereof. 5 

14. A semiconductor device according to Claim 13, 
wherein said first step includes a atep d bringing 
said circuit pattern of said mask close to said wa-
fer. 10 

15. A aemiconductor device according to Claim 13, 
wherein said first and second steps are repeated 
by exposure to transfer said circuit pattern to 
each of a plurality of regions of said wafer. 15 

18. A X-ray mask characterised by one or more gas 
passages for the release of gas pressure when 
said mask Is used In a step-and-repeat operation. 

20 

17. A mask as claimed in Claim 16, wherein said 
mask comprises a pattern bearing substrate and 
a mount and wherein at least one passage ls pro-
vided through said subatrate and at least one 
communicating passage is provided in said 25 
mount. 

18. A mask as claimed In either of Claims 16 or 17, 
wherein X-ray screening means is provided in 
said one or more gas passages for preventing X- 30 
radiation escaping via said one or more gas pas-
sages. 

19. A mask as claimed in Claim 17 and 18. wherein 
said at least one passage and said at least one 35 

communication passage meet at an Intersection. 

20. A mask as claimed In Claim 16, wherein said 
mask comprlaea a pattern bearing substrate and 
a mount wherein said one or more gas passages 40 

are constltuflld by one or more through-passages 
in said mount. 

21. A mask as dalmed In Claim 20, wherein said pat-
tern bearing substrate 18 mounted over an over- 45 
size aperture provided In said mount, overlap of 
said substrate and said aperture being lncom-
plete and effecting the provision of said one or 
more through-passages. 

50 

22. A mask as claimed in any of Claims 16 to 21, 
wherein there is a plurality of gas passages, 
these being arranged symmetrically relative to a 
pattern portion of said pattern bearing substrate. 

llii1i~ 
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