
1 
 

 

CRUCIBLE 

 
BACKGROUND

Technical Field 

[0001] The present disclosure relates to a crucible. 

 

Description of Background 

[0002] Thin films are deposited onto substrates for a variety of applications.  

For example, thin films are used in electronic and optical devices.  The thin film 

may be single-layered structure or a multi-layered structure, and material of the 

thin film may be metal, semiconductor, or insulator.  In the deposition 

processes, evaporation is a common method of thin-film deposition. 

[0003] Evaporation device includes a chamber, a crucible and a carrier 

positioned in the chamber, in which the crucible is employed to contain 

evaporation materials.  The carrier is employed to support workpieces and 

keep the workpieces toward the crucible.  The evaporation material is placed in 

the crucible that is inserted into the chamber, and the electron beams are 

directed into the crucible.  However, during the heating process, it is difficult to 

monitor the status of the evaporation material, and therefore, the yield rate of 

the evaporation process is difficult to be controlled as well. 

 

SUMMARY

[0004] In one aspect of the present disclosure is to provide a crucible.  In 

certain embodiments, the crucible including a tank, an inner cover, and an outer 
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cover.  The inner cover includes a first bottom surface and a top surface, and 

the outer cover includes a second bottom surface.  During an evaporation 

process, with the first bottom surface, the top surface, and the second bottom 

surface, an evaporation material in the liquid phase remaining on the inner 

cover and the outer cover can flow due to gravity and then drop back to the 

bottom of the tank.  Therefore, the accumulation of the evaporation material is 

reduced, such that defect particles in an evaporation target formed by the 

evaporation material is reduced, thereby increasing the yield rate of the 

evaporation target in the evaporation process. 

[0005] In another aspect of the present disclosure is to provide a crucible.  In 

certain embodiments, the crucible includes a tank and an inner cover.  The 

tank has a cavity.  The inner cover is disposed in the cavity of the tank and has 

a first bottom surface and at least one hole.  The first bottom surface faces the 

bottom of the tank and protrudes toward the bottom of the tank.  A vertical 

distance between the bottom of the tank and the first bottom surface of the inner 

cover is gradually decreased from an edge toward a center of the first bottom 

surface. 

[0006] In some embodiments, the crucible further includes an outer cover.  The 

outer cover is disposed above the inner cover and has an opening therein. 

[0007] In some embodiments, the outer cover further includes a second bottom 

surface facing the inner cover and slanted to a sidewall of the tank.  A vertical 

distance between the bottom of the tank and the second bottom surface of the 

outer cover is gradually increased from an edge of the second bottom surface 

toward the opening. 
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[0008] In some embodiments, the second bottom surface of the outer cover is 

slanted at an angle  relative to the sidewall of the tank, and 10°  20°. 

[0009] In some embodiments, the inner cover has a plurality of the holes therein.  

The holes are arranged at the edge of the first bottom surface to surround an 

apex of the first bottom surface, and a vertical projection of the holes on the 

outer cover is out of the opening. 

[0010] In some embodiments, the inner cover further includes a top surface 

facing and protruding toward the outer cover, and a vertical distance between 

the bottom of the tank and the top surface of the inner cover is gradually 

increased from an edge toward a center of the top surface. 

[0011] In some embodiments, a distance between the second bottom surface of 

the outer cover and the top surface of the inner cover is d, and 0.3cm  d  

0.7cm. 

[0012] In some embodiments, the first bottom surface of the inner cover is 

slanted at an angle  relative to the sidewall of the tank, and 100°  110°.  

[0013] In some embodiments, the first bottom surface and the top surface of the 

inner cover are vertically symmetrical to each other. 

[0014] In some embodiments, the tank further includes a sidewall and a 

supporter.  The sidewall surrounds the cavity.  The supporter is disposed on 

the sidewall, in which the inner cover is supported by the supporter. 

[0015] In some embodiments, at least one portion of the inner cover is a taper, 

in which the taper protrudes toward the bottom of the tank and has an apex. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Fig. 1A is a cross-sectional view of a crucible according to some 

embodiments of the present disclosure; 

[0017] Fig. 1B is a top view of an inner cover of the crucible illustrated in Fig. 1A; 

and  

[0018] Fig. 2 is a cross-sectional view of the crucible illustrated in Fig. 1A during 

an evaporation process. 

 

DETAILED DESCRIPTION 

[0019] In the following detailed description, for purposes of explanation, 

numerous specific details are set forth in order to provide a thorough 

understanding of the disclosed embodiments.  It will be apparent, however, 

that one or more embodiments may be practiced without these specific details.  

In other instances, well-known structures and devices are schematically shown 

in order to simplify the drawing. 

[0020] It will be understood that, although the terms first, second, third etc. may 

be used herein to describe various elements, components, regions, layers 

and/or sections, these elements, components, regions, layers and/or sections 

should not be limited by these terms. 

[0021] As the yield rate of the evaporation process is difficult to be controlled, an 

aspect of the present disclosure is to provide a crucible including a tank, an 

inner cover, and an outer cover.  The inner cover includes a first bottom 

surface and a top surface, and the outer cover includes a second bottom 

surface.  During an evaporation process, with the first bottom surface, the top 
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surface, and the second bottom surface, accumulation of an evaporation 

material on the inner cover and the outer cover is reduced, such that the yield 

rate of a target in the evaporation process is increased. 

[0022] Fig. 1A is a cross-sectional view of a crucible 100 according to some 

embodiments of the present disclosure, and Fig. 1B is a top view of an inner 

cover 112 of the crucible 100 illustrated in Fig. 1A.  As shown in Figs. 1A and 

1B, the crucible 100 includes a tank 102, the inner cover 112, and an outer 

cover 120.  The tank 102 includes a bottom 106, a sidewall 108, and a 

supporter 110.  The sidewall 108 is disposed on and connected to the bottom 

106, and the supporter 110 is disposed on and connected to the sidewall 108.  

In addition, the tank 102 has a cavity 104 therein, in which the cavity 104 can be 

defined by the bottom 106 and the sidewall 108.  For example, the sidewall 

108 surrounds the cavity 104.  Furthermore, the cavity 104 near bottom 106 

can be configured to contain at least one evaporation material (not illustrated).  

For example, silver can be contained in the cavity 104 near bottom 106 to serve 

as the evaporation material.  The inner cover 112 and the outer cover 120 are 

disposed in the cavity 104 of the tank 102, in which the inner cover 112 is 

supported by the supporter 110.  The outer cover 120 is disposed above the 

inner cover 112, and thus the inner cover 112 is disposed between the bottom 

106 of the tank 102 and the outer cover 120.  In other words, the outer cover 

120 overlies the inner cover 112, and the bottom of the tank 102 underlies the 

inner cover 112.   
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[0023] The inner cover 112 has a first bottom surface 114, a top surface 116, 

and a plurality of holes 118 therein, in which the first bottom surface 114 and 

the top surface 116 are opposite to each other. 

[0024] The first bottom surface 114 faces and protrudes toward the bottom 106 

of the tank 102.  The first bottom surface 114 has a center C1 and an edge E1, 

in which a vertical distance D1 between the bottom 106 of the tank 102 and the 

first bottom surface 114 of the inner cover 112 is gradually decreased from the 

edge E1 toward the center C1 of the first bottom surface 114.  Accordingly, the 

first bottom surface 114 of the inner cover 112 may be slanted at an angle 1 

relative to the sidewall 108 of the tank 102, in which 100° 1  110°. 

[0025] The top surface 116 faces and protrudes toward the outer cover 120.  

The top surface 116 has a center C2 and an edge E2, in which vertical distance 

D2 between the bottom 106 of the tank 102 and the top surface 116 of the inner 

cover 112 is gradually increased from the edge E2 toward the center C2 of the 

top surface 116. 

[0026] Therefore, at least one portion of the inner cover 112 may be a taper.  

For example, the taper may protrude toward the bottom 106 of the tank 102 and 

has an apex, in which the apex of the taper can be located at the center C1 of 

the first bottom surface 114.  Furthermore, in some embodiments, the first 

bottom surface 114 and the top surface 116 of the inner cover 112 are vertically 

symmetrical to each other.  In other words, the first bottom surface 114 and the 

top surface 116 are symmetrical about a central horizontal plane of the inner 

cover 112. 



7 
 

 

[0027] The holes 118 go through inner cover 112.  In other words, the holes 

118 are penetrating through the first bottom surface 114 and the top surface 

116.  In addition, the holes 118 are arranged at the edge E1 of the first bottom 

surface 114 to surround an apex of the first bottom surface 114, in which the 

apex of the first bottom surface 114 is located at the same position as the 

center C1 thereof.  

[0028] The outer cover 120 has a second bottom surface 122 and an opening 

124 therein.  The second bottom surface 122 faces the top surface 116 of the 

inner cover 112 and slanted to the sidewall 108 of the tank 102.  The second 

bottom surface 122 has an edge E3, and the opening 124 is located at a center 

of the second bottom surface 122.  A vertical distance D3 between the bottom 

106 of the tank 102 and the second bottom surface 122 of the outer cover 120 

is gradually increased from the edge E3 of the second bottom surface 122 

toward the opening 124.  Accordingly, the second bottom surface 122 of the 

outer cover 120 may be slanted at an angle 2 relative to the sidewall 108 of the 

tank 102, in which 10° 2  20°.  Thus, the second bottom surface 122 facing 

the top surface 116 of the inner cover 112 can be referred to as a concave 

surface. 

[0029] In addition, a vertical projection of the holes 118 on the outer cover 120 

is out of the opening 124, and space between the inner cover 112 and the outer 

cover 120 can be referred to as at least one channel.  The evaporation 

material in a gaseous phase may flow from the bottom 106 to the top of the tank 

102 through the channel.  In other words, the evaporation material at the 

bottom 106 of the tank 102 can be heated to evaporate, and the evaporated 
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material in the gaseous phase can flow from the bottom 106 to the top of the 

tank 102 through the holes 118, the channel, and the opening 124 in sequence.  

Moreover, the dimension of the channel can be defined by a distance D4 

between the second bottom surface 122 of the outer cover 120 and the top 

surface 116 of the inner cover, in which 0.3cm  D4  0.7cm.  

[0030] Under the configuration above, during an evaporation process for 

forming a layer on a target, the evaporation material on the inner cover 112 or 

the outer cover 120 can drop back to the bottom 106 of the tank 102, thereby 

preventing from forming a defect particle on the target.  Moreover, in some 

embodiments, the evaporation process may be performed for forming an 

evaporated silver on an organic light-emitting diode (OLED) structure to serve 

as an electrode for the OLED structure.  The details of preventing from forming 

the defect particle on the target are exemplarily provided as below. 

[0031] Fig. 2 is a cross-sectional view of the crucible 100 illustrated in Fig. 1A 

during an evaporation process.  As shown in Fig 2, an evaporation material 

130 is disposed on the bottom 106 of the tank 102, in which the evaporation 

material 130 may be silver in accordance with some embodiments.  During the 

evaporation process, a portion of the evaporation material 130 can be 

evaporated; that is, the portion of the evaporation material 130 is heated into 

the gaseous phase.  The evaporated portion of the evaporation material 130 

escapes from other non-evaporated portions of evaporation material 130 

remaining on the bottom 106 of the tank 102, so that the evaporated portion of 

the evaporation material 130 can flow upwardly.  Then, when the evaporated 

portion of the evaporation material 130 reaches the inner cover 112, one group 
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of the evaporated portion of the evaporation material 130 may pass through the 

inner cover 112 through the holes 118, and another group of the evaporated 

portion of the evaporation material 130 may be blocked by the first bottom 

surface 114 of the inner cover 112 and remain on it.  The group remaining on 

the first bottom surface 114 may condense into the liquid phase, as liquid drops 

132a.  Since the first bottom surface 114 protrudes toward the bottom 106 of 

the tank 102, the liquid drops 132a remaining on the first bottom surface 114 

can flow to the center C1 of the first bottom surface 114 due to gravity.  Next, 

once the liquid drops 132a mass at the center C1 of the first bottom surface 114, 

the liquid drops 132a may drop from the first bottom surface 114 toward the 

bottom 106 of the tank 102. 

[0032] Therefore, the evaporation material 130 which does not pass through the 

inner cover 112 through the holes 118 can drop back to the bottom 106 of the 

tank 102 and be collected back to the bottom 106 of the tank 102.  It is 

understood that once the evaporation material 130 accumulates on the first 

bottom surface 114 and becomes solid particles thereon, the solid particles may 

rise with the upward airflow and then adhere to the target to become the defect 

particles in the target, in which the yield rate of the target in the evaporation 

process may be reduced by the existence of the defect particle.  Since the 

evaporation material 130 on the first bottom surface 114 can drop back to the 

bottom 106 of the tank 102, such aforementioned defect particles can be 

reduced, so that the yield rate can be improved. 

[0033] In the other hand, after the evaporation material 130 passes through the 

inner cover 112 through the holes 118 from the bottom 106 of the tank 102, one 
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group of the evaporation material 130 may pass through the outer cover 120 

through the opening 124 and reach the target, and another group of the 

evaporation material 130 may be blocked by the second bottom surface 122. 

Wherein the target is disposed on the crucible 100, for example, the target is a 

substrate facing the opening 124.  The blocked group of the evaporation 

material 130 may remain on the second bottom surface 122 of the outer cover 

120 and condense into the liquid phase, as liquid drops 132b.  Since the 

second bottom surface 122 facing the top surface 116 of the inner cover 112 is 

concave and is slanted to the sidewall 108 of the tank 102, some of the liquid 

drops 132b remaining on the second bottom surface 122 can flow toward the 

edge E3 of the second bottom surface 122 due to gravity and then drop from 

the second bottom surface 122 toward the bottom 106 of the tank 102 through 

the holes 118.  Alternatively, some of the liquid drops 132b remaining on the 

second bottom surface 122 may drop from the second bottom surface 122 to 

the top surface 116 of the inner cover 112, as liquid drops 132c.  Since the top 

surface 116 protrudes toward the outer cover 120, the liquid drops 132c 

remaining on the top surface 116 of the inner cover 112 may flow toward the 

edge E2 of the top surface 116 due to gravity and then drop from the top 

surface 116 toward the bottom 106 of the tank 102 through the holes 118.  

Accordingly, with the first bottom surface 114, the top surface 116, and the 

second bottom surface 122, the evaporation material 130 remaining thereon 

can be collected back to the bottom 106 of the tank 102, and therefore 

accumulation of the evaporation material 130 on these surfaces is reduced.  

[0034] In aforementioned embodiments, the crucible of the present disclosure 

includes the tank, the inner cover, and the outer cover.  The inner cover 
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includes the first bottom surface and the top surface, and the outer cover 

includes the second bottom surface.  During the evaporation process, with the 

first bottom surface, the top surface, and the second bottom surface, the 

evaporation material in the liquid phase remaining on the inner cover and the 

outer cover can flow due to gravity and then drop back to the bottom of the tank.  

Therefore, the accumulation of the evaporation material is reduced, such that 

the defect particles in the target formed by the evaporation material is reduced, 

thereby increasing the yield rate of the target in the evaporation process. 

[0035] Although the present disclosure has been described in considerable 

detail with reference to certain embodiments thereof, other embodiments are 

possible.  Therefore, the spirit and scope of the appended claims should not be 

limited to the description of the embodiments contained herein. 

[0036] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present disclosure without 

departing from the scope or spirit of the invention.  In view of the foregoing, it is 

intended that the present disclosure cover modifications and variations of the 

present disclosure provided they fall within the scope of the following claims.



12 
 

 

WHAT IS CLAIMED IS: 

1. A crucible, comprising: 

a tank having a cavity; and 

an inner cover disposed in the cavity of the tank and having a first bottom 

surface and at least one hole, wherein the first bottom surface faces a bottom of 

the tank and protrudes toward the bottom of the tank, and a vertical distance 

between the bottom of the tank and the first bottom surface of the inner cover is 

gradually decreased from an edge of the first bottom surface toward a center of 

the first bottom surface, and 

an outer cover disposed above the inner cover and having an opening 

therein, wherein the outer cover further comprises a second bottom surface 

facing the inner cover and slanted to a sidewall of the tank, and a vertical 

distance between the bottom of the tank and the second bottom surface of the 

outer cover is gradually increased from an edge of the second bottom surface 

toward the opening. 

 

2. The crucible of claim 1, wherein the second bottom surface of the 

outer cover is slanted at an angle  relative to the sidewall of the tank, and 

10°  20°  

 

3. The crucible of claim 1, wherein the inner cover has a plurality of the 

holes therein, the holes are arranged at the edge of the first bottom surface to 

surround an apex of the first bottom surface, and a vertical projection of the 

holes on the outer cover is out of the opening. 
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4. The crucible of claim 1, wherein the inner cover further comprises a 

top surface facing and protruding toward the outer cover, and a vertical distance 

between the bottom of the tank and the top surface of the inner cover is 

gradually increased from an edge of the top surface toward a center of the top 

surface. 

 

5. The crucible of claim 4, wherein a distance between the second 

bottom surface of the outer cover and the top surface of the inner cover is d, 

and 0.3cm  d  0.7cm. 

 

6. The crucible of claim 4, wherein the first bottom surface of the inner 

cover is slanted at an angle  relative to the sidewall of the tank, and 100°  

110°.  

 

7. The crucible of claim 6, wherein the first bottom surface and the top 

surface of the inner cover are vertically symmetrical to each other. 

 

8. The crucible of claim 1, wherein the tank further comprises: 

a sidewall surrounding the cavity; and 

a supporter disposed on the sidewall, wherein the inner cover is 

supported by the supporter. 

 

9. The crucible of claim 1, wherein at least one portion of the inner cover 

is a taper protruding toward the bottom of the tank and having an apex. 


