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SIMULTANEOUS GROWTH OF TWO SILICON CARBIDE LAYERS

Technical field

[0001] The present invention relates generally to system and a method for

sublimation growth of monocrystalline silicon carbide layers. Specifically, it relates

to a system and a method for simultaneously growing two epitaxial

monocrystalline silicon carbide layers.

Background art

[0002] In recent years, there has been an increasing demand for improved

energy efficiency of electronic devices capable of operating at high power levels

and at high temperatures. Silicon (Si) is currently the most commonly used

material in semiconductors for power devices, and silicon carbide (SiC) is a highly

suitable material because of its high thermal conductivity, high saturated electron

drift velocity and high breakdown electric field strength.

[0003] The most common technique used to grow monocrystalline SiC layers by

sublimation is by physical vapor transport (PVT). In this technique, a seed crystal,

on which the monocrystalline layer will grow, and a source material are placed in a

crucible and are heated to a sublimation temperature of the source material, which

is often in the form of a powder. Vapor species from the source material are

subsequently deposited on the seed crystal, from which a monocrystalline layer

may grow. However, using powder as a source material has several

disadvantages. The powder often comprises impurities as a result of the

manufacturing process. Furthermore, the heat distribution in the powder is not

sufficiently homogenous, resulting in less control of the sublimation of the powder.

An additional disadvantage is the risk of solid particles from the powder falling onto

the seed, leading to inclusions and impurities in the final crystalline structure.

[0004] A version of PVT is the sublimation sandwich method (SSM) where,

instead of a powder, a monolithic SiC plate is used as a source material. Using a

plate is for example beneficial for controlling the temperature uniformity of the

source material. Another advantage of this method is the short distance between
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other materials than SiC, such as aluminum nitride (AIN). In such a case, naturally

other source materials need to be used and the person skilled in the art knows to

use source materials with properties essentially equal to those of the source

materials disclosed herein. Further, the method can be used to produce more than

one layer in the same cavity as is readily realized by the man skilled in the art.

[0059] All the described alternative embodiments above or parts of an

embodiment can be freely combined without departing from the inventive idea as

long as the combination is not contradictory.
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CLAIMS 

 

1.      A system (100) for simultaneously producing a first and a second 

epitaxial monocrystalline layer on a respective first and second substrate, 

comprising: 

 a first inner container (3) defining a first cavity for accommodating a 

first source material and the first substrate, wherein the first source material is 

arranged below the first substrate; 

 a second inner container (4) defining a second cavity for 

accommodating a second source material and the second substrate, wherein the 

second source material is arranged above the second substrate; 

 an insulation container (6) arranged to accommodate the first and 

second inner containers (3, 4) therein, wherein the first inner container (3) is 

arranged above the second inner container (4); 

 an outer container (7) arranged to accommodate the insulation 

container (6) and the first and second inner containers (3, 4) therein; and 

 heating means (8) arranged outside the outer container (7) and 

configured to heat the first and second cavities simultaneously. 

2.      The system according to claim 1, further comprising a heating body 

(5) arranged within the insulation container (6), between the first and second inner 

containers (3, 4), and wherein the heating means (8) is further configured to heat 

the heating body (5) and the first and second cavities simultaneously.  

3.      The system (100) according to claim 2, wherein the first inner 

container (3), the second inner container (4) and the heating body (5) are formed 

in one piece.  

4.      The system (100) according to any of the preceding claims, wherein 

the first and second inner containers (3, 4) are cylindrical in shape and have the 

same diameter.  
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5.      The system (100) according to any of the preceding claims, wherein  

 the first inner container (3) comprises an upper part and a bottom part;  

 the second inner container (4) comprises an upper part and a bottom 

part; and 

 the bottom part of the first inner container (3) is essentially identical to 

the upper part of the second inner container (4). 

6.      The system (100) according to any of the preceding claims, further 

comprising  

 a first means (314) for arranging the first source material at a 

predetermined distance from the first substrate in the first cavity; and 

 a second means (325) for arranging the second source material at a 

predetermined distance from the second substrate in the second cavity. 

7.      The system (100) according to any of the preceding claims, wherein 

the insulation container (6) and the outer container (7) are cylindrical in shape, and 

the first and second source materials and the first and second substrates are disk-

shaped. 

8.      The system (100) according to any of the preceding claims, further 

comprising  

 a first carbon getter arranged inside the first inner container (3), and 

 a second carbon getter arranged inside the second inner container 

(4).  

9.      The system (100) according to any of the preceding claims, wherein 

the heating means (8) is movable along the outer container (7).  

10.      The system (100) according to any of the preceding claims, wherein 

the first and second source materials are monolithic silicon carbide.  

11.      A method of simultaneously producing a first and a second epitaxial 

monocrystalline layer on a respective first and second substrate comprising: 

 providing a first inner container (3) defining a first cavity for 

accommodating a first source material and the first substrate; 
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 arranging the first source material below the first substrate 

 providing a second inner container (4) defining a second cavity for 

accommodating a second source material and the second substrate; 

 arranging the second source material above the second substrate 

 arranging the first source material and the first substrate in the first 

cavity, and the second source material and the second substrate in the second 

cavity; 

 arranging the first and second inner containers (3, 4) within an 

insulation container (6), wherein the first inner container (3) is arranged above the 

second inner container (4); 

 arranging the insulation container (6) within an outer container (7),  

 providing heating means (8) outside the outer container (7) to heat the 

first and second cavities simultaneously; 

 evacuating the first and second cavities to a predetermined pressure; 

 introducing an inert gas into the first and second cavities; 

 raising the temperature in the first and second cavities simultaneously 

to a predetermined growth temperature by the heating means (8); 

 maintaining the predetermined growth temperature in the first and 

second cavities until a predetermined thickness of the first and second epitaxial 

monocrystalline layers on the respective first and second substrates have been 

achieved; 

 cooling the first and second substrates. 

12.      The method according to claim 11, further comprising providing a 

heating body (5) between the first inner container (3) and the second inner 

container (4). 

13.      The method according to claim 12, wherein the step of raising the 

temperature of the first and second cavities further comprises simultaneously 

raising the temperature of the heating body (5). 

 


