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Method and Apparatus for the Thermal Treatment of Substrates· 

The present invention relates to an apparatus for the thermal treatment 

of substrates, especially semi-conductor wafers, and includes a reaction 

5 chamber and a compensation element that surrounds the outer periphery 

of the substrate and is spaced therefrom. The present invention also 

relates to a method for the thermal treatment of substrates, especially 

semi-conductor wafers, in a reaction chamber having a compensation 

element that surrounds the outer periphery of the substrate and is spaced 

10 therefrom. 

15 

A method and an apparatus of this type are described in DE 36 27 598 

C. A compensation ring is provided ·about a wafer in a reaction chamber 

of the apparatus. During the thermal treatment of the wafer, the 

compensation ring prevents edge effects. With this ring, for example a 

more rapid heating up at the rim than at the inner region of the wafer 

during a heating-up phase, and a more rapid cooling off during a cooling­

off phase, are avoided. Due to the compensation ring, temperature 

inhomogeneities within the wafer are thus eliminated or at least reduced. 

20 For a particularly good operation, the compensation ring is disposed 

essentially on the same plane as the wafer that is to be treated. 
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In the past, during the loading and unloading bf the substrate that is to be 

handled, the compensation ring was grasped together with the substrate 

and introduced or withdrawn, since a handling device could freely grasp 

the wafer. 

This common handling of wafer and compensation ring requires a 

complicated handling apparatus that in addition to a wafer-grasping 

apparatus must also have a compensation ring-grasping apparatus. 

Furthermore, due to the common handling there is an. increased danger 

of damage to the compensation ring and/or to the wafer. 

US 5,683,518, as well as JP 10-098 048, each disclose apparatus for the 

thermal treatment of substrates and have a reaction chamber and a 

compensation element, according to which during the thermal treatment 

15 the substrate rests upon the compensation element and is raised together 

with it in the reaction chamber. For loading and unloading, the substrates 

are placed upon posts that extend through the compensation element, 

with the respective compensation elements being completely lowered. 

20 It is therefore an object of the present invention to provide a method and 

an apparatus for the thermal treatment of substrates that facilitate an 

introduction and withdrawal of the wafer into or out of the reaction 
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chamber. 

Proceeding from the initially mentioned apparatus, the stated objective is 

realized in that the compensation element is at least partially pivotable in 

5 the reaction chamber. By at least partially pivoting the compensation 

element in the reaction chamber, a direct access of a handling device to 

the wafer is possible, since the compensation element can be pivoted out 

of the access region of the handling device. In this connection, it is not 
' 
absolutely necessary that the entire compensation el!9ment be pivoted; 

1 O rather, it is sufficient to partially pivot the compensation element in order 

to enable free access to the wafer. 

A pivot device is advantageously provided in the reaction chamber for the 

compensation ring or parts thereof, so that no such device has to be 

15 introduced from the outside. 

Pursuant to one preferred specific embodiment of the invention, the pivot 

device is essentially spaced from the compensation element and is 

connected therewith· by at least one connecting element. Spacing the 

20 pivot device from the compensation element ensures that the pivot device 

will exert no or only a slight thermal effect upon the compensation 

element. 
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The pivot device advantageously has a semi-circular member having an 

inner radius that is greater than the outer radius of the compensation 

element.in order to influence the thermal treatment of the substrate as 

little as possible. For a ·simple construction of the pivot device, the free 

5 ends of the semi-circular member are mounted in the reaction chamber. 

10 

15 

Pursuant to a further specific embodiment of the invention, the 

compensation element itself is pivotably mounted, resulting in a 

particularly straightforward pivotability. 

Due to the typical shape of the substrates that are to be handled, the 

compensation element is preferably an annular or ring element. Pursuant 

to one specific embodiment, the compensation element comprises a 

plurality of segments in order to facilitate manufacture of the 

compensation element. This applies in particular for large substrates 

since the compensation element is typically made of the same material 

as the substrate and it is therefore difficult to ·manufacture the 

compensation element in thE! required size as one piece. The segments 

advantageously have angular segments of 60° each. For smaller 

20 substrates, as well as for compensation elements that are not made of 

the same material as are the substrates that are to be. handled, the 

compensation element is preferably a single piece. 
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Pursuant to one particularly preferred specific embodiment of the present 

invention, the pivot device can be controlled by movement of a door of the 

reaction chamber, and especially automatically by the opening or closing 

of the chamber door. By automatic pivoting together with the movement 

5 of the chamber door, there results a particularly straightforward actuation 

mechanism. The automatic pivoting furthermore ensures that when the 

chamber door is opened, access to the wafer is provided. 

Proceeding from the initially described method, the $tated objective is 

1 O also inventively realized in that the compensation element is pivoted at 

least partially in the reaction chamber in order to facilitate the insertion 

and/or removal of the substrate. This again results in the advantage that 

the access to the substrate is provided and it can therefore be introduced 

~nd removed without obstruction. 

15 

20 

The compensation element is advantageously automatically pivoted by 

opening or closing the door of the reaction chamber. This automatically 

ensures that access is provided to the substrate when the chamber door 

is opened. 

The present invention will be subsequently explained with the aid of one 

preferred specific embodiment accompanied by reference to the drawing, 
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in which: 

Figure 1 is a partial cross-sectional perspective view of one 

apparatus for the thermal treatment of substrates, whereby for 

5 simplification of the drawing parts have been omitted; 

Figure 2 is a view similar to that of Figure 1, whereby an annular 

compensation element is illustrated in a lowered position; 

10 Figure 3 is ~ partial cross-sectional view through an apparatus 

according to Fig. 1 having a raised annular compensation position; 

Figure 4 is an enlarged detaiJed sectional view that shows the 

~nnular compensation segment in a raised segment: 

15 

Figure 5 is a cross-sectional view similar to that of Fig. 3, whereby 

the annular compensation segment is shown in a lowered position; 

Figure 6 is an enlarged detailed sectional view showing the annular 

20 compensation segment in a lowered position. 

Figures 1 and 2 show an apparatus 1 for the rapid thermal treatment of 
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semiconductor wafers 2. The apparatus 1 Is provided with a reaction 

chamber 5 that is formed by upper and lower quartz plates 7, 8 as well as 

lateral liner elements 9, which are all accommodated in a housing 10. 

Non-illustrated radiation sources are provided for heating the wafer 2. 

5 

Provided within the reaction chamber are a plurality of support elements 

12 upon which the wafer 2 is placed. These support elements are 

disposed on a rotary plate 14 that is driven by a non-illustrated device for 

rotating the wafer. 

10 

Disposed about the outer periphery of the wafer 2 is an annular 

compensation element 15 that is divided into a plurality of segments 16, 

17, 18, 19. In the illustrated embodiment, the annular segments 16, 17, 

~ 8, 19 are annular segments of 60 ° each, whereby the annular segments 

15 could also describe a greater or lesser angle. Although the compensation 

ring is illustrated as being segmented, it is also possible for the 

compensation ring to be one piece. 

By means of a rib or leg 20, the annular segment 16 is connected to an 

20 essentially semi-circular, pivotable raising and lowering element 22, the 

free end of which, as indicated at 25, is pivotably mounted in the reaction 

chamber. A control lever 27 extends from the pivotable raising and 
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lowering element 22 to an insertion/withdrawal opening in the housing 10. 

This lever is in contact with a non-illustrated door of the reaction chamber, 

an~ is lowered or raised by opening and closing the door, as indicated by 

the double arrow A. 

Those annular segments 17, 18, 19 that are not associated with the 

pivotable raising and lowering element 22 rest upon an annular support 

element 30 that is supported upon at least one projection 31 of the lower 

quartz plate 8 and by means of ribs 32 holds the :annular segments 

1 O stationarily in the reaction chamber. The support element 30 is spaced 

from the rotary plate 14, so that the annular segments 17, 18, 19 remain 

stationary during rotation of the wafer 2 . 

. . For the thermal treatment, the wafer 2 is introduced by a non-illustrated 

15 handling device into the reaction chamber 5 and is placed upon the 

support elements 12. To introduce the wafer 2, the annular segment is 

lowered, by pivoting, via the pivotable raising and lowering element 22, as 

can be seen from Figures 2, 5 and 6, in order to expose the movement 

region of the handling device. The pivoting of the raising and lowering 

20 element 22 is effected automatically by opening the non-illustrated door 

of the reaction chamber, which transfers the opening movement via the 

control lever 22 to the raising and lowering element 22. After placement 
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of the wafer 2 upon the support elements 12, the handling device is 

withdrawn from the reaction chamber and the reaction chamber door is 

closed, as a result of which the control lever 22, the raising and lowering 

element 22, and hence the annular segment 16 are moved into the 

5 position shown in Figures 1, 3 and 4. In this position, the annular 

segment 16, together with the other annular segments 17, 18, 19, forms 

an essentially closed compensation ring about the wafer 2. 

In this position, the wafer 2 is subjected to the thermal treatment. During 

1 O withdrawal of the wafer from the reaction chamber 5, the previous 

process is reversed. By opening the reaction chamber door, the annular 

segment 16 is lowered, as a consequence of which access by the 

handling device to the wafer 2 is provided. The handling device grasps 

. the wafer 2 and withdraws it from the reaction chamber 5. A new wafer 

15 2 can then be introduced into the reaction chamber as described above. 

The invention was previously described with the aid of one preferred 

specific embodiment. However, embodiments, modifications and 

variations are possible to one skilled in the art without thereby departing 

20 from the inventive concept. In particular, it is possible to differently 

embody the pivotable raising and lowering element 22 and the control 

lever 27, or to provide a different activation for these elements. As 
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already indicated, it is also not necessary for the compensation ring 15 

to be segmented. It is also·possible to pivotably mount the compensation 

ring 15 or its segments in the reaction chamber without the use of a 

pivotable raising and lowering element, as a result of which a separate 

5 raising and lowering element can be eliminated and only a single control 

element for a pivoting of the compensation element 15 itself would be 

required. 
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Patent Claims: 

1. Apparatus (1) for the thermal treatment of substrates (2), 

especially semi-conductor wafers, having a reaction chamber (5) 

and a compensation element (15) that surrounds the outer 

5 periphery of the substrate and is spaced therefrom, characterized 

in that the compensation element (15) is at least partially pivotable 

in the reaction chamber (5). 

°'--....1 
2. Apparatus according to claim 1, characterized by a pivot device 

· (22, 27) in the reaction chamber. 

10 3. Apparatus according to claim 2, characterized in that the pivot 

device (22, 27) is essentially spaced from the compensation 

element (15) and is connected therewith by at least one 

connecting element (20). 

4. Apparatus according to one of the claims 2 or 3, characterized in 

15 that the pivot device is provided with a semi-circular member (22) 

having an inner radius that is greater than the outer radius of the 
\ ... ../ 

substrate (2). 

5. Apparatus according to claim 4, characterized in that the free end 

(23) of the semi-circular member (22) is pivotably mounted in the 

20 reaction chamber (5). 

6. Apparatus according to one Qf the preceding claims, characterized 

in that the compensation element (15) is pivotably mounted in the 
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reaction chamber (5). 

7. Apparatus according to one of the claims 2 to 6, characterized in 

that the pivot device (22, 27) is actuatable by movement of a door 

8. 

9. 

of the reaction chamber (5). 

Apparatus according to claim 7, characterized in that the pivot 

device (22, 27) is automatically pivotable by opening or closing of 

the chamber door. 

Apparatus according to one of the preceding claims, characterized 

. in that the compensation element (15) is an annular element. 

1 O 10. Apparatu.s according to one of the preceding claims, characterized 

in that the compensation element (15) comprises a plurality of 

segments (16, 17, 18, 19). 

11. Apparatus according to claim 10, characterized in that the 

segments each have an annular segment of 60°. 

15 12. Method for the thermal treatment of substrates (2), especially 

20 

semi-conductor wafers, in a reaction chamber (5) having a 

compensation element {15) that surrounds the· outer periphery of 

the substrate and is spaced therefrom, characterized in that the 

compensation element (15), for the introduction and/orwithdrawal 

of the substrate (2), is at least partially pivoted in the reaction 

chamber (15). 

13. Method according to claim 12, characterized in that the 
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compensation element (15) is automatically pivoted by opening or 

closing a door of the reaction chamber (5). 

' 111\llt llllll 11111 lllll lt Ill\ ' 
* C L M S * 

-13 -

LIT TRNSL OF PCT & Claims - AZ2511 


