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e vapor deposition is largely divided into PVD (Physical Vapor Deposition) and
15 CVD (Chemical Vapor Deposition) and is widely used in both the industrial field for
production of semiconductor devices and scientific research field.

Thermal evaporation, which is a typical way of the physical vapor deposition, has a
defect that deposition of a large area is difficult, as compared to sputtering deposition. Most
of evaporators which have been used up to date comprise an arrangement including an

20 evaporator 1 wound with hot wire 3 and containing a source material 2 therein and a

| substrate 4 disposed at a predetermined distance from the evaporator and provided with a

mask 5 on the evaporator side, in which the substrate 4 may be rotated in a tilted position, as
shown in Fig. 1 and Fig. 2, for uniform deposition on a large area.

However, the deposition methods using an evaporator of this type have a problem in

25 connection with efficiency in use of the source material 2. By such deposition methods, the
distance between the substrate and the evaporator should be increased as the substrate is
enlarged. When the distance between the substrate and the evaporator becomes great, a
large amount of material evaporated from the evaporator may be deposited on the wall of

vacuum chamber, though mainly deposited on the substrate. Consequently, efficiency in

30 use of the source material 2 is remarkably reduced.



Furthernore, when the substrate is enlarged, there may occur a probl em of
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Also, in the deposition methods by the linear type evaporator, the source or the
substrate should be scanned for uniform deposition on the plane substrate. However, the
movement of the source may cause problems such as electric contact due to movements of

20 electric connecting parts and the scanning of the substrate requires a complex apparatus for
moving the substrate. - Therefore, development of a planar type evaporator will be very
effective in terms of a breakdown and post management since the planar type evaporator
does not need complicated movements of the substrate and source.

Also, whichever type the evaporator is of a planar type or a linear type, control of the

25  thickness profile of a produced thin film is very important and if the thickness profile of the

produced thin film can be controlled, it can be very useful in terms of application.

DISCLOSURE OF THE INVENTION

Therefore, the present invention has been made in view of the above problems, and it

30 is an object of the present invention to a linear type evaporator capable of producing a



according to its longitudinal position. The linear type evaporator includes
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BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present invention will be
20 more clearly understood from the following detailed description taken in conjunction with
the accompanying drawings, in which:
Fig. 1 is a schematic view showing a conventional point evaporator and the thickness
profile of a deposited film;
Fig. 2 is a schematic view showing the deposition process using the conventional
25  point evaporator;
Fig. 3 is a perspective view showing the linear type evaporator capable of controlling
film thickness profile according to an embodiment of the present invention;
Fig. 4a is a side sectional view showing the planar type evaporator capable of
controlling film thickness profile according to a first embodiment of the present invention;

30 Fig. 4b is a plan view showing the planar type evaporator capable of controlling film



t hi ckness profile according to a first enbodi nent of the present invention;
Fig. 6a is a side sectional view show ng the planar type evaporator capable
of 5 cormvpmBlos2ag6 fil mthickness profile according to a tRCTKRg0oGs mrent of
the present invention; Fig. 6b is a plan view show ng the planar type
evapor at or capable of controlling filmthickness profile according to a
third enmbodi nrent of the present inventiod; Fig. 7 is a plan view show ng
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BEST MODE FOR CARRYING OUT THE INVENTION

Now, the present invention will be described hereinafter in detail with reference to
the accompanying drawings.

Fig. 3 is a perspective view showing the linear type evaporator capable of controlling

20  film thickness profile according to an embodiment of the present invention.

The linear type evaporator capable of controlling film thickness profile includes a
crucible 10 formed of an elongate barrel longitudinally extending to a predetermined distance
for containing the material to be deposited therein; and a slit 20 formed on the top surface of
the crucible 10 in the longitudinal direction of the crucible 10 and having an area smaller

25  than the sectional area of the crucible 10 or a slit 20 separately installed, thereby performing
the deposition of a thin film by moving a substrate in a direction perpendicular to the
longitudinal direction of the crucible.

As shown in Fig. 3, the width of the slit 20 is large at both ends and gets narrower
toward the center thereof. Accordingly, it is possible to prevent a deposited thin film from

30 thickening at its center.



the present invention, respectively. The planar type evaporator capable of
controlling film thickness profile includes a crucible forned of an

el ongat e woloBeasé or pol ygonal prism5 having a sectional pargRmsedBbi vel y

| ager than its height for containing the material to be deposited therein;
and a slit plane formed on the top surface of the crucible in the

| ongi tudi nal direction of the crucible a’d having an area smaller than the
sectional area of the «crucible or a sl i t pl ane separately installed,
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toward the periphery of the slit plane 30 than the center so as to obtain the same effect with
the above construction.

As shown in Fig. 4a and Fig. 6a, the circular slits 31 having the same diameter are
more densely spaced toward the periphery in the first embodiment of Fig. 4a while the

20  circular slits 31 regularly spaced have different diameters which are getting greater toward
the periphery in the third embodiment of Fig. 6a.

Theoretically, for the linear type evaporator, the thickness profile of a thin film in the
longitudinal direction is presented as the sum total of flux (evaporation rate of deposition
material per unit length) evaporated from every spot of the opening of the linear type

25  evaporator. Since the linear type evaporator is conceptually a plurality of point evaporators
standing in a line, the thickness profile is equal to the sum total of flux evaporated from every
spot.

As shown in Fig. 8, a point evaporator and a position to be deposited are varied in
distance and angle. A flux at a point where the distance is r and the angle is ©, is

30  proportional to o™ power of Cos© but is inversely proportional to the distance, -as follows.



Therefore, the flux at a point on the surface deposited by the |inear type
evaporator shown in Fig. 8 can mathematically be represented as foll ows.
cos"B g(WPo03/062484 (x)dx (2) 1" 5 where X(x) is an evaporamikro3foatse of the
| i near type evaporator per unit length and a function for an evaporate
rate at a position in the longitudinal direction of the |linear type
evaporator. Therefore, by using this numérical expression, it is possible
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type evaporator by neans of a function according to the distance, and
hence, to expect thj.ckn®8s%f the thin film at t haty position. 10
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controlled, which will be very useful in ternms of obtaining a desired film
t hi ckness pr of | Thergiore, ke flygpbeippingenphoswtise depesiied by ythe lineagdyies eNaporator
sem conducfor a d%sgla% proggi es, uniforni% of a produced thin filmis
i mpor t ant SAHy D Figoh Fipatiematie @ EARPIHE R ¥ 1y used in the
industrial fields. 15 In practice, the X(x) control mnethods are divided
into control of e%%gp£a [ {9adat a desired pogntion, for exanple by
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industrial fields.

15 In practice, the A(x) control methods are divided into control of evaporation rate at
a desired position, for example by temperature control and control of width of the opening.
However, it is substantially very difficult to control the evaporation rate through temperature
control according to the position of the linear type evaporator. Therefore, it is more suitable
to control the source to emit a uniform evaporation rate as a whole, and then to adjust the

20  width of the opening to obtain a desired thickness profile.

A useful method for controlling the source to emit a uniform evaporation rate
throughout the linear type evaporator is as shown in Fig. 3. Fig. 3 shows a linear type
evaporator conceptually having a uniform evaporation rate. The principle upon which the
evaporator is based is as follows.

25 When the width of the opening is much smaller than that of the cross-section of the
evaporator, as shown in Fig. 3, the pressure inside the crucible 10 is increased, unlike the
outside of low vacuum (typically up to 107 Torr), since the number of gas molecules is large

due to evaporation of the source material. A place with the vacuum of more than 10 Torr



the partial pressure variation is small. Therefore, even though the
evaporation rate of a source material is varied by tenperature change at
each poi MwOo®B/062186 | | near type evaporator, the pressure i BEirdeRoBioe136r uci bl e
10, that is, the nunmber of gas nolecules is equalized by 5 collision

bet ween the gas nol ecul es evaporated in the crucible 10, whereby a uniform
flux can be enitted throughout the entire length of the |linear type
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by the value of n (1, 2, ..~ .) ageerding to the shape of the evaporator.
Usual |y, the expr\e@}fzéi:Oﬂ(Oi)sJi)%&F ?’fgf‘é A | ow order, 3 hat is, n =1 or 2.
For exanple, where n =1 aﬁ@x..lf i A(xDdX, the result is as follows: X +
L(x-L -) 9g(,Y)=A 2 - 2 (4) d'd +(x+2)' d +(x-~)' WD 03/062486
PCT/ KRO3/ 00136

Where w(0) represents a width at a position with a distance of x from the center, that

is, a function represented according to the position to calculate the slit width at that position

for obtaining the specific film thickness profile f(x), and w(0) represents the width of the slit
15 at a datum point, i.e., the center. Therefore, once the specific film thickness profile is

decided, a function for the slit width can be determined according the above equation.

Here, the method for adjusting the slit width includes various methods, from
methods by controlling the evaporator’s own shape, that is, by adjusting the cross-sectional
width of the crucible to methods by adjusting only the width of the slit 20 and more over,

20  methods by installing a separate slit 20 on the opening formed with a cover.

The shape of the slit 20 in the opening can be determined by the Expression (2). If
A(x) = constantly A, when the integral in the Expression 2 is calculated, the result is various
by the value of n (I, 2, ...... ) according to the shape of the evaporator. Usually, the
expression is calculated at a low order, that is, n =1 or 2. For example, where n =1 and A

25  (x)= A, the result is as follows:

x+£ (‘c—-{:—)
g(x)=§[\/ 22 )

, L., ) L,
A+ P (x=2)?
s 2> \/ (> 2)




8 A graph sinulated by the above resulting Expression (4) is shown in Fig.
9. The graph shows the fluxes at various points on a sanple surface

| ocat ed awoOb3/06c¥s®©ver a |inear type evaporator having a PemgR03061380 cni,
as cal cul ated by the above Expression (4). As can be seen fromthe result,
the sinulated flux curve has a significant deviation fromthe 5 ideal fl ux
curve. Accordingly, there is a need of a8rocess for conpensation of the
flux to obtain a uniforn1thin film Thus the slit-1ike opening can be

enl arged as nuch as,the u evi at Lon e sim ed flux myt h

Cdeal 11 ux to. bl Aruk by iR U7 Hetlnd PR 03 kel i BN £ ds,
thin filmygfabhXhows tHeOlixe§ ANFARUs)poSBE oG BHPILCHIRLe méafeti%t f19l dnO\W8Ga linear
Expression (5) based on the above described theory. 10 w(x) =rat(0) f (0)
111) (0) f ©@F e(V5})01 agf tpvifig atleByth(of 30 2m) a&jczd@ﬂémd-—b)/ the dﬁeﬂ(e(Ekassﬁng(él)B élaows
an enbodi nenf of the Ilnear ty e ev ﬁﬁé or having an o ' éove

. lnmp
this way. Carrhg%ls%ﬁ?t rew thevrespliniin sighy Xt%}‘ﬁ%a i‘ﬁa%)élrg&t g%’ﬁ%ﬂonp

uni forgn f X S . eSEHP

can béyac(#gb%dbg&V%15A§%¥?§§ﬁ§ﬁ%%% ﬁﬁQ$ i@l&{&ﬁ&%@ﬁ%benlgéﬂ&fh

present i gweamtd omifeal thic alar | Yh@ﬁmhd)ﬁﬂu&efdpbhﬁﬁg @@@ bé @dlaided R muiohCistthé fMigx a
thin filmwith a uniformthickness but also useful in case of a need for

manuf act udévigiicn efhha stitlated Wi frgm dhe ellealt flupetoyolgiingl wnifonindkure s hgrsbt widh

t hough no iform f fe vapor at or system._ t i.S,
vart ous ol Sfteer it 6% e Rl e savell 2h° bR RSt B e o%lanity
source anﬁxﬁ%§%5@§ﬁ%ﬁﬁﬂf'ﬂh hggangﬁﬂgde%ﬁgyrator shoul d be considered in
determ ning the ape o# e opening. The construction capabl e of
contrgdling the flux by the shape of the opening can be expanded fromthe
| i near type evaporator having a 1-dinmensional structure to a planar type
source having a Zgg& @} (O3t ructure. SivHBE ®he surface to deposi t ed
generally has a gegne Sy e, the devel opment of & planar type source
is very useful. In this case |t as al§d'@bSS|ble Yo gake a planar type
source have a desired film thlck‘zI j??? =of the opening, as
in the |inear type evaporator. Si |§?#Xxh~ the &ELQ%LQB;HSG PCT/ KRO3/ 00136
9

Fig. 3 shows an embodiment of the linear type evaporator having an opening
improved by this way. In practice, even when a linear type evaporator cannot produce a
uniform flux, that is, A(x) is variable., a desired film thickness profile can be achieved by

15  suitably controlling the shape of the opening.

The present invention particularly can be usefully applied in manufacturing a thin
film with a uniform thickness but also useful in case of a need for manufacturing a thin film
having a relatively simple thickness profile, though not uniform. In fact, features of an
evaporator system, that is, various parameters such as the distance between a produced film

20  and a source and the length of a linear type evaporator should be considered in determining
the shape of the opening.

The construction capable of controlling the flux by the shape of the opening can be
expanded from the linear type evaporator having a 1-dimensional structure to a planar type
source having a 2-dimensional structure. Since the surface to be deposited generally has a

25  plane figure, the development of a planar type source is very useful.
In this case, it is also possible to make a planar type source have a desired film

thickness profile by control of the opening, as in the linear type evaporator. Similarly to the



|l i near type evaporator, the total flux at a certain position (x, y) on the
substrate | ocated at a distance of d over the planar type source is

expr essedwavspadBows: g(x, y) =f o-(x',y )COS"edx,dl), (@BCT/KROIBS 6( X',
y') represents the evaporation rate per unit area of the source, 5
dependi ng on the shape and distribution of the source. Supposing that n=2,
the following Expression (7) can be obtained. g(x, y) =f dx' dy' (7)

[ ((x-Xx)_+(y-y)_+d2]- Fig. 4a shows a sectional view of a planar type

evapor at or;;_havi n i S t t4.Qn, Like. ral . point ..ev r [S, Of
l'i near tyéléle%vtlzggre %3’1 p@?%,gg?%e{ogaﬁ éﬂr%g(r attay(!i)elclgt%lev Oggt}og’t %(r 9113% t}fl'f 8’%8”%% E%ﬁaﬁﬁ%eatfo
at its | owgfarRalil d olBethe pitmhPlyBe d6rbdy RprebRatgdolivsa sui t abl e met hod,
t hough a heater is not showmn in Fig. 4a. Over the crucible 10, a slit

pl ane 30 is disposed. The, st @sane 30 conprises a plurality of circular
slits or band-shap@@ugFTtﬁ—gh#gggh—wﬁhﬁﬁ a depositionbhaterial passes and
is deposited on a substrate. As in the |inear type evaporator, the total
area of the sli 1,32 0 I .5t han that ..o h [
evaporator so tﬁgF%fﬁg§ﬁrz§sﬁ¥§$?ﬁgﬁﬁg %ﬁéo%%g%f%%ép%Oq%gng$%t§;%§;Séﬁggbus
flow B&s aepasiind on dassimpt aadldesrimitRarduse ¢Olibé. deSwpblingalgh rehee followvhgy
crucible 10 to render pressure distribution throughout the evaporator
uni form Therassioné?) wpdg obfreredany | ocal deviation in the evaporation rate
exists due to a heater structure and thereby a partial tenperature
variation, the fluy.can bp uni férmy 20 throyghput the sfit plane in the
('E\’OJ? E (s

pl anar type evapor | 7ope Aot i ¢p- yoveny’fhen"there i's” a variation in the

flux, the distribution and shape of the slits can be controlled to offset

the variation. Bignihahdys bQedtioaal viseair at plpeir eyigporagbator Hakigg thislconithictisness
profile in the planar type evaporator can also be controlled by the slits.

As an exafpFegenstaliRyin ¢Vgperatoss PoHRear HyPe £YaPRTalesy ia|phgnas [tyRese3poiaid has a

band- Qaped .25.5lits, 32 can be, arrange suitagl to forma unifo thin

il m e ehiie R ok o T g EE o G R itk B i £ By

achi eved hy.EORtiRlshbRE ih M. ALr 20GRPBRL@fiblEN®, §istEhal 3034 lifosdd, OThe slit

band-shaped slits 32 having the sane slit size, by controlling the slit

size of tiptanecB0 cwoharrissd iat plusdlitprofbainddahapedors baidssiBpedirstisngaedugt vehich a

uni form spaci ng, or by conbining the WO 03/062486 PCT/ KR0O3/00136 10
deposition material passes and is deposited on a substrate.

As in the linear type evaporator, the total area of the slits 31, 32 should be smaller

15  than that of the entire evaporator so that the pressure inside the crucible 10 generates a
viscous flow. As a result, gas molecules vigorous collide with each other in the crucible 10
to render pressure distribution throughout the evaporator uniform.

Therefore, even when any local deviation in the evaporation rate exists due to a
heater structure and thereby a partial temperature variation, the flux can be uniform

20  throughout the slit plane in the planar type evaporator.

In practice, even when there is a variation in the flux, the distribution and shape of
the slits can be controlled to offset the variation. Similarly to the linear type evaporator, the
film thickness profile in the planar type evaporator can also be controlled by the slits.

As an example for forming a uniform thin film, circular slits 31 and band-shaped

25  slits 32 can be arranged suitably to form a uniform thin film, as shown in Fig. 4a and Fig. 5.
A desired thickness profile can be achieved by controlling the arrangement of the circular

slits 31 or band-shaped slits 32 having the same slit size, by controlling the slit size of the

circular slits 31 or band-shaped slits 32 arranged at a uniform spacing, or by combining the



above two nethod or others. In any case, they are based on the sane
principle to control geonetrical norphol ogy such as the size and
arrangenewpD 0of624be slits. As in the |inear type source, tReT&RB/0W3At
profile W(x, y) for a desired filmthickness profile f(x, y) is
theoretically determ ned by the follomﬁng Expression. 5 w(, Y) = "(0).f(
(x,Y) w(0O).f (x, Y) (8 g(x,Y) fO7(x' ,Y'@Cos"e dx' dyl 7 where wW(x, Yy)
represents a width at a position with a distance x and y fromthe center,
that is, gpdWnGld HRHBARESURRY % Aydiasd 3RGLX AR ¥n IOMMINGIRSIE 8 cbrdd
position on the deposited surface’to calculate the slit width at that
posi ti on pesmehitaimoembolobe swhesitd dzd addarranpéradmesshepliaf i le f(x, y), X
represents a distance in the x direction to a position on the 10 deposited
surface from t hs HeWedneyitypheougese 8y dibovidl irelele Wi, ydpr @ desited fmdhickaerse

n the v didieql] on, Gperpenty sulan.Loot e podifgeleaqoio a posi tion on the

deposi t edsur center epos Surface, f(x, vy)
represents a desired thick 33 profile )‘ nctiQqn at a position of (x, y) on
the deposited surfiageyand” s e € tion raigg per unit area

of the source. 15 In the 2-gdikpensio thDéhd%%%X%Q source, the slit profile
can be controlled by both slit wdth and slit“formprofile while the slit
profile is controlled nostly by slit width in the linear type source.

| NDUSTRI AL APPL&%@W&;\I’%S rlélgre'sbé%tsae?%tﬁ 'a{ a Igrésgtgf?ﬁ Qﬁh %Qf?s}éﬁmg %Sa(hrdiyﬁr%% ri'%%/ center,

according to the prese vention, 1n acturing a thin

deposi ti ofhatii§, 4 SurRkEssidibeestcd Bpatdiohnddhe dnlli €KiRes shept@ilidrl ® Ohpositioproadieed
thin filmby varying the shape of the slit in the opening of the |inear
type evagepasited sudaresn kgt dheoslitvaicltiuah dabpovigeora. obiisiag théepesifes &hn

i nvention_can be |ied . .to a planar type evaporator having the.sane shape
with a subtigrsPrate {07 odurt RS o8RG IBIE SotethiiPvePySIART B
deposig | 0ReNict e he{ER 0 the SHAL ASHS CRBRIAY BftalOLAbRGA! o ABRUTAMOY 3

substrate usi ng the planar type evaporator capa controlling t

t hi ckness dipe@fonl @egfendicplaodudeds divestidni) kona godit@dedirt thendepodited Suffass frbetht o
produce the film thickness profile wth a desired pattern as well as a
uni f or m t Remer pf the dﬁ@oemﬁ% flecTy)KRDBAET 36lesitad thigharss gobicafuveton gt 2

position of (x, y) on the deposited surface and 0 represents the evaporation rate per unit area
of the source.

15 In the 2-dimensional planar type source, the slit profile can be controlled by both slit
width and slit form profile while the slit profile is controlled mostly by slit width in the linear

type source.

INDUSTRIAL APPLICABILITY

20 As apparent from the above description, according to the present invention, in
manufacturing a thin film by deposition, it is possible to control the thickness profile of a
produced thin film by varying the shape of the slit in the opening of the linear type
evaporator, as an example of vacuum evaporators. Also, the present invention can be
applied to a planar type evaporator having the same shape with a substrate. As a result, it is

25  possible to effectively perform deposition without movement such as scanning or rotation of
a source or a substrate by using the planar type evaporator capable of controlling the
thickness profile of a produced thin film. In addition, it is possible to produce the film

thickness profile with a desired pattern as well as a uniform thin film.



1. Alinear type evaporator capable of controlling filmthickness profile
conprising: a crucible forned of an elongate barrel |ongitudinally

ext endi ngwD®3@a63sedet ermi ned di stance to contain the nat @CT&RBO0L3
deposited therein; and 5 a slit fornmed on the top surface of the crucible
in the longitudinal direction of the crucible and having an area snaller
than the sectional area of the crucible éF a slit separately installed,

t hereby performng the deposition of a thin filmby noving a substrate in a

di rection I, i,C t@ the longitudinal direction of the crucible. 10
BEAES AL RR IS

2. The lir or as set forth in claiml1, wherein the width of
the slit is |afgeligdar BelvaiistorbbaBRT cHRIJIBNETiIrh BNafdsd P fikeddnirising:
thereof. 3. The linear type evaporator as set forth in claim1, wherein the
wi dt h of the sl tricihle fahedlodtaecldngatehwmrfeb ldngithdigalBoerdtnding to18 pwgdejermirted)

(0) .f (x),, 11'(0).f (X cqQs’ X . 71 2 where W(X) represents a
width at H556 {9 %twﬁlw) laatav%ltta%&égéﬂs)ﬂ;gl fegritad center, that is, a
functign expres [ ' ! . neSL 4

doposi fad sar t st mes nhERSP pkEoE RGOEERM ko0 BR0h Lihe
obt ai ni ng chfeeble pEChiVig bl bffatshialkin@as ther etidiRl huleX bf thekeri€PleeS @IS séparately
di stance to a position on the deposited surface fromthe center of the

deposi t ed imtrllsds fheeeby weddrmring ths elapesitidne ofviadthin dilmt he wpyingaa sebstrateuin 2
point, i.e., the center and X(x) . represents evapgration rate per unit
Pongt h of diksiatrrengias (e tanBRl FREhE b heRbd e n: { ace w th s

di stance of x fromthe center of the deposited surface in the |ongi'tudi nal
direction of the evaporator, that is, a function expressed by a di stance x
from tthe cent er2 tThedingaosipeicvapdrator as s@ fPs id tlaim af waedisthanddthodf the fstioim
the center. 25 4. A planar type evaporator capable of controlling the film
t hi ckness lasgodtioh endsmpe iggismgtrowetionerbihe ceweribearcef. an el ongate cylinder or
pol ygonal prism having a sectional area WD 03/ 062486 PCT/ KR0O3/00136 12
relatively lager than its height to contain the material to be deposited

therein; and a slfye lméap]f‘ypfe%ﬂﬁ‘(Qa@p ad B8 5P i HbfR G SvAbreh e Glikif &Y @e st fshe

| ongitudinal direction o
calculated by the following Equation:

FG)_ w0 f(0)
g(’C) J:I cos" & ﬂ,(x')dx‘

2

2

15 w(x) =w(0)

where w(x) represents a width at a position with a distance of x from the center, that
is, a function expressed by a distance x from the center to a position on the deposited surface
to calculate the slit width at that position for obtaining the specific film thickness profile f(x),
X represents a distance to a position on the deposited surface from the center of the deposited
20  surface, w(0) represents the width of the slit at a datum point, i.e., the center and A(x)
represents an evaporation rate per unit length of the source at a position on the deposited
surface with a distance of x from the center of the deposited surface in the longitudinal
direction of the evaporator, that is, a function expressed by a distance x from the center to a
position for at a position at a distance of x from the center.
25
4. A planar type evaporator capable of controlling the film thickness profile
comprising:

a crucible formed of an elongate cylinder or polygonal prism having a sectional area



the crucible and having an area smaller than the sectional area of the
crucible or a slit plane separately installed, thereby performng the
deposi ti owoaB/oee48hin film 5 5. The planar type evapor at oPCIEKRISH00f36rth in
claim4, wherein the slit plane includes a plurality of circular slits or
narr ow band-shaped slits having a predeterm ned size, in which the
circular slits or narrow band-shaped sl its are arranged nore densely toward
the periphery of the slit plane than the center. 10 6. The pl anar type
evapor at ofe| ARefBhadrAhddNtd Meightab B MainWhemBicHal B®elepbsikRl @eihngldudes a
plurality of circular slits or narrow band-shaped slits, in which the size
of the circul ara sitipledbrmedon 6w toprofateafable stucttde insthgdongindingt diagasion of
toward the periphery of the slit plane than the center. 15.7. The .

evapor at oflezgugRle 408 haNingancred snglesthay thgsectional %rﬁ%°§F11et°rW1]a]Ft?rﬁr%‘F iplage
WX, Y) r L5 I i . is theoreticall

det er ni ne%ﬁ%ﬁ?%‘?lgg@% ﬁ’o%‘lﬁg]y E%f%ﬁgglﬁlgﬁ{eg%%ﬁ ‘%%‘iﬁ‘}y%ﬂ'- =) (0).f (x?/) ))
g(x,Y)sr6(x",y" )Cos"B dx'dy J 20 where W(x, y) represents a function for
the slit width and profile expressed by a distance x and y fromthe center
é 0 a position onThhelatepopercaeposuipr acs! orthyiasladmeh vdiesein theishih plane inplydea ax
irection to.a pasition on the deposited surface.from t.he center of

deposi t edplt“"sadlrii" Qgéflc'ﬁ}a‘r S 8% éﬁ?%w%aaﬁ'éﬁaé’ﬁﬁéilh RE §P RIS RTngH Size. In M
(per pendi giul oy ff st @r Yafbhafhi-QRdpeh QliR ar@8hide@MmAB dEARIHRNRR {RDesiPhérgce
fromthe center ofg t he Aeposmed surface, f(x, y) represents a 25 desired

t hi cknessoptheflit glahaithah itlenceatera position of (x, y) on the deposited surface
and a represents the evaporation rate per unit area of the source.

10
6. The planar type evaporator as set forth in claim 4, wherein the slit plane includes a
plurality of circular slits or narrow band-shaped slits, in which the size of the circular slits or
narrow band-shaped slits is getting greater toward the periphery of the slit plane than the
center.
15
7. The evaporator as set forth in claim 5 or 6, wherein the slit width profile w(x, y)
for a desired film thickness profile f(x, y) is theoretically determined by the following
Expression:
w0/ (5) MOy

g(x,y) J‘U(X',y')Cos”H
r’

wx, y) =

dx'dy'

20 where w(x, y) represents a function for the slit width and profile expressed by a
distance x and y from the center to a position on the deposited surface, x represents a distance
in the x direction to a position on the deposited surface from the center of the deposited
surface, y represents a distance in the y direction (perpendicular to the x direction) to a
position on the deposited surface from the center of the deposited surface, f(x, y) represents a

25  desired thickness profile function at a position of (x, y) on the deposited surface and ©

represents the evaporation rate per unit area of the source.



