
CASSETTE POSITIONING DEVICE AND SEMICONDUCTOR 

PROCESSING APPARATUS 

Field of the Invention 

	

The present 	invention 	relates 	to 	the 	field 	of microelectronics processing 

technology, 	and 	particularly 	relates 	to 	a 	cassette 	positioning 	device 	and 	a 

semiconductor processing apparatus. 

Background of the Invention 

Taking wafers out of a cassette is the first step in automatic transmission for 

multitudinous semiconductor processing apparatuses, and therefore, efficiency and 

reliability of wafer-taking become one of important and necessary conditions for 

realizing highly automated production of wafers. 

Fig. 1 is a block diagram illustrating principle of a semiconductor processing 

apparatus, and Fig. 2 is a perspective view schematically illustrating a structure of a 

cassette. As shown in Figs. 1 and 2, the semiconductor processing apparatus includes 

a loading chamber 13, a transfer chamber 2 and a reaction chamber 3. The loading 

chamber 13 is used for bearing a cassette 1 which is used for accommodating a 

plurality of wafers 6. A left side wall, a right side wall and a rear side wall (i.e., the 

three side walls at three sides, other than the side in the exit and entrance direction, of 

the cassette 1 in Fig. 2) inside the cassette 1 shown in Fig. 2 are each provided with 

slots for retaining the wafers 6, and the wafers 6 are retained in the horizontal 

direction by means of the slots on the left, right and rear side walls. A plurality of slots 

are arranged in a spaced manner on the left, right and rear side walls of the cassette 1 

in the vertical direction, so that a plurality of wafers 6 can be provided in a spaced 

manner in the vertical direction in the cassette 1. In practical applications, the wafers 

6 are taken out of or put into the cassette along the direction of the arrow in Fig. 2. A 

mechanical arm 4 used for transferring the wafers 6 between the cassette 1 and the 

reaction chamber 3 is provided in the transfer chamber 2. To enable the mechanical 

arm 4 to take any wafer 6 out of the cassette 1, a cassette lifting device 5 used for 



driving the cassette 1 to move linearly in the vertical direction is further provided at 

the bottom of the cassette 1. 

In addition, a cassette positioning device, used for determining the horizontal 

position and levelness of the cassette 1, is further provided between the cassette 1 and 

the cassette lifting device 5. Fig. 3 is a perspective view of an existing cassette 

positioning device. As shown in Fig. 3, the cassette positioning device includes a 

positioning plate 7, which is fixed to a connecting plate 10 of the cassette lifting 

device 5 through screws 11 and used for bearing the cassette 1; further, positioning 

stoppers 8 and a U-shaped positioning block 9, which are used for limiting horizontal 

movement of the cassette 1 when the cassette 1 is positioned on the positioning plate 7, 

are respectively provided on the positioning plate 7. Moreover, set screws 12, used for 

adjusting the levelness of the positioning plate 7, are further provided on the 

positioning plate 7. In the process of mounting the cassette 1, an operator places the 

cassette 1 on the positioning plate 7, restricts the horizontal position of the cassette 1 

by using the positioning stoppers 8 and the U-shaped positioning block 9, and adjusts 

the levelness of the cassette 1 by using the set screws 12. 

The following problem exists inevitably in the practical application of the above 

cassette positioning device. As shown in Figs. 4A and 4B, in the process of taking the 

wafers out of the cassette 1 using the mechanical arm 4, it is generally necessary to set 

a horizontal spacing A between the initial position center 01 of the mechanical arm 4 

and the wafer-taking position center 02 in the cassette 1, and for each of the wafers 6 

in the cassette 1, the horizontal spacing A is unique, so that it is ensured that each 

wafer 6 taken out by the mechanical arm 4 can be positioned at a uniquely specified 

position on the mechanical arm 4. However, because the operator places the cassette 1 

on the positioning plate 7 manually, and this operation, due to factors such as speed, 

strength, angle or the like thereof, often causes the centers (at position of d/2 as shown 

in Fig. 4B, where d is the diameter of the wafer 6) of some wafers 6 in the cassette 1 

to deviate from the wafer-taking position center 02, these wafers 6 will deviate from 

the uniquely specified positions on the mechanical arm 4 when taken out by the 

mechanical arm 4, and as a result, positions of different wafers 6 on the mechanical 



arm 4 are not unique, which can not only reduce the efficiencies of subsequent 

transfer and processes, but may also cause damage to the wafers 6. 

In practical applications, although an additional wafer alignment device may be 

provided to cooperate with the mechanical arm so as to solve the problem of 

non-unique positions of different wafers on the mechanical arm, the cost of the wafer 

alignment device is high and the maintenance thereof is inconvenient. If the wafer 

alignment 	device 	is 	applied 	to 	a 	semiconductor 	processing 	apparatus, 	the 

manufacturing and use costs of the semiconductor processing apparatus will be 

increased. 

Summary of the Invention 

The present invention aims to solve at least one of the technical problems 

existing 	in 	the 	prior 	art, 	and 	proposes 	a 	cassette 	positioning 	device 	and 	a 

semiconductor processing apparatus, which can make positions, in the horizontal 

direction, of all the wafers in the cassette are consistent, so that the wafers taken out 

by the mechanical arm are located at uniquely specified positions on the mechanical 

arm, and further the efficiencies of transfer and process are improved. 

To achieve the object of the present invention, there is provided a cassette 

positioning device, arranged in a loading chamber for accommodating a cassette and 

driven by a lifting device to move linearly in the vertical direction, wherein, the 

cassette positioning device includes a positioning baseplate, a rotatable positioning 

plate and a support column, the positioning baseplate is arranged horizontally and 

connected with the lifting device; the rotatable positioning plate is arranged on the 

positioning baseplate, and has one end rotatably connected with one end of the 

positioning baseplate; the rotatable positioning plate is used for bearing the cassette, 

and provided thereon with a positioning assembly used for restricting position of the 

cassette on the rotatable positioning plate; the support column is arranged under the 

rotatable positioning plate, and the support column and the positioning baseplate are 

capable of moving relatively to each other in the vertical direction, such that the 

rotatable positioning plate is pushed up by the support column and rotates to be 
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inclined relatively to the positioning baseplate when the support column rises to a 

preset highest position relatively to the positioning baseplate, and the rotatable 

positioning plate and the positioning baseplate are stacked in parallel on the support 

column when the support column is located at a preset lowest position. 

Optionally, the cassette positioning device further includes a rotary connection 

assembly which includes a rotating shaft and a bearing which work cooperatively, 

wherein one of the rotating shaft and the bearing is fixedly connected to the 

positioning baseplate, the other one of the rotating shaft and the bearing is fixedly 

connected to the rotatable positioning plate, and central axes of both the rotating shaft 

and the bearing are parallel to a plane in which the positioning baseplate is located. 

Optionally, there are two rotary connection assemblies which are symmetrically 

arranged at two sides of one end of the positioning baseplate. 

Optionally, the support column is fixedly connected with the loading chamber. 

Optionally, the cassette positioning device further includes a support column 

lifting mechanism used for driving the support column to move linearly in the vertical 

direction. 

Optionally, the support column lifting mechanism includes a holder and a linear 

driving source, the holder is used for fixing the linear driving source to the bottom of 

the loading chamber; a lower end of the support column is connected with a drive 

shaft of the linear driving source; an upper end of the support column passes through 

the loading chamber in the vertical direction and extends to a position the rotatable 

positioning plate; the linear driving source is used for driving the support column to 

move linearly in the vertical direction. 

Optionally, the linear driving source includes a linear motor or a linear cylinder. 

Optionally, the linear driving source is a linear cylinder, and the support column 

lifting mechanism further includes a buffer, which is used for decelerating and 

buffering the support column when the support column moves linearly in the vertical 

direction. 

Optionally, the support column lifting mechanism includes a holder, a rotary 

driving source and a transmission assembly, the holder is used for fixing the rotary 
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driving source to the bottom of the loading chamber; the rotary driving source is used 

for providing rotary power; the transmission assembly is used for converting the 

rotary power provided by the rotary driving source into linear power and transferring 

the linear power to the support column; a lower end of the support column is 

connected with the transmission assembly; an upper end of the support column passes 

through the loading chamber in the vertical direction and extends to a position under 

the rotatable positioning plate. 

Optionally, the support column is sleeved with a bellows, which has an upper end 

connected with the bottom of the loading chamber in a sealed manner, and a lower 

end connected with the support column in a sealed manner 

Optionally, the support column lifting mechanism further includes a guide post 

and a linear bearing which work cooperatively, the guide post has an upper end 

fixedly connected to the bottom of the loading chamber and is parallel to the vertical 

direction; and the linear bearing is connected with the support column. 

As 	another 	technical 	solution, 	the 	present 	invention 	further 	provides 	a 

semiconductor processing apparatus, including a loading chamber, a transfer chamber 

and a process chamber, wherein, the loading chamber is used for accommodating a 

cassette, and a lifting device is provided at the bottom of the loading chamber and is 

connected with the cassette and positioned through a cassette positioning device; the 

transfer chamber is provided therein with a mechanical arm used for taking wafers out 

of or putting wafers into the cassette by cooperating with the lifting device, and 

transferring the wafers into or out of the process chamber, and the cassette positioning 

device is the above cassette positioning device provided by the present invention. 

The present invention has the following beneficial effects: 

in the cassette positioning device provided by the present invention, by rotatably 

connecting one end of the rotatable positioning plate with one end of the positioning 

baseplate, and allowing the support column arranged under the rotatable positioning 

plate to move relatively to the positioning baseplate in the vertical direction, when the 

support column rises to a preset highest position, the rotatable positioning plate can be 

pushed up by the support column and rotates to be inclined relatively to the 
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positioning baseplate, so that the cassette can be inclined (i.e., the front end, for wafer 

taking, of the cassette is inclined upwardly) after the operator places the cassette on 

the rotatable positioning plate manually, then the wafers in the cassette can 

automatically slide into the slots at the rear side of the cassette under the action of 

gravity, and thus positions, in the horizontal direction, of all the wafers in the cassette 

have are consistent; afterwards, when the support column is located at a preset lowest 

position, the rotatable positioning plate falls back onto the positioning baseplate, and 

at this time, the wafers taken out by the mechanical arm can all be located at uniquely 

specified positions on the mechanical arm, thereby improving efficiencies of transfer 

and process, and reducing damage to the wafers. 

In the semiconductor processing apparatus provided by the present invention, by 

adopting the above cassette positioning device provided by the present invention, 

positions, in the horizontal direction, of all the wafers in the cassette can be consistent, 

so that the wafers taken out by the mechanical arm can be located at uniquely 

specified positions on the mechanical arm, thereby improving efficiencies of transfer 

and process, and reducing damage to the wafers. 

Brief Description of the Drawings 

Fig. 1 is a block diagram illustrating principle of a semiconductor processing 

apparatus; 

Fig. 2 is a perspective view schematically illustrating a structure of a cassette; 

Fig. 3 is a perspective view of an existing cassette positioning device; 

Fig. 4A is a top view illustrating a relative position between a mechanical arm 

and the cassette; 

Fig. 4B is a front view illustrating a relative position between the mechanical 

arm and the cassette; 

Fig. 5A is a perspective view of a cassette positioning device provided by a first 

embodiment of the present invention; 

Fig. 5B is an enlarged diagram of region I in Fig. 5A; 

Fig. 5C is a cross-sectional view of a rotary connection assembly; 
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Fig. 5D is a schematic diagram of the cassette positioning device provided by the 

first embodiment of the present invention in the case that the cassette is in an inclined 

state; 

Fig. 5E is a schematic diagram of the cassette positioning device provided by the 

first embodiment of the present invention in the case that the cassette is in a horizontal 

state; 

Fig. 6 is a cross-sectional view of another rotary connection assembly; 

Fig. 7A a schematic diagram of a cassette positioning device provided by a 

second embodiment of the present invention; 

Fig. 7B is an enlarged diagram of region II in Fig. 7A; and 

Fig. 8 is a schematic diagram of another support column lifting mechanism. 

Detailed Description of the Embodiments 

To give those skilled in the art a better understanding of technical solutions of the 

present invention, a cassette positioning device and a semiconductor processing 

apparatus provided by the present invention will be described in detail below in 

conjunction with the accompanying drawings. 

First Embodiment 

Referring to Figs. 5A to 5E, a first embodiment of the present invention provides 

a cassette positioning device, which is arranged in a loading chamber 20 for 

accommodating a cassette 33 and driven by a lifting device 31 to move linearly in the 

vertical direction to cooperate with a mechanical arm (not shown in the figures) to 

take a wafer out of or put a wafer into the cassette 33. 

The cassette positioning device includes a positioning baseplate 21, a rotatable 

positioning plate 22 and a support column 23. The positioning baseplate 21 is 

arranged horizontally and connected with the lifting device 31. In the present 

embodiment, the lifting device 31 has a connecting plate 32 horizontally provided at 

the top thereof, and the positioning baseplate 21 is connected and fixed to the 

connecting plate 32 through screws 34 and thus connected with the lifting device 31. 

Preferably, the positioning baseplate 21 is further provided thereon with a levelness 
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adjusting screw 25 used for adjusting the levelness of the positioning baseplate 21. 

The rotatable positioning plate 22 is arranged on the positioning baseplate 21, 

has one end rotatably connected with one end of the positioning baseplate 21, and is 

used for bearing the cassette 33. Further, the rotatable positioning plate 22 is provided 

thereon with a positioning assembly used for restricting the position of the cassette 33 

on the rotatable positioning plate 22. 

In the present embodiment, specifically, the rotatable positioning plate 22 and the 

positioning baseplate 21 are connected in such a manner that one end of the rotatable 

positioning plate 22 is rotatably connected with one end of the positioning baseplate 

21 through a rotary connection assembly. As shown in Fig. 5A, there are two rotary 

connection assemblies which are symmetrically arranged at two sides of one end of 

the positioning baseplate 21. As shown in Fig. 5C, each rotary connection assembly 

includes a rotating shaft 28 and a bearing 30 which work cooperatively, and the 

rotating shaft 28 is fixedly connected to the positioning baseplate 21 and is parallel to 

the horizontal direction. Specifically, on an upper surface of the positioning baseplate 

21, two first protrusions are provided at two sides of one end (left end) of the 

positioning baseplate 21, respectively, and each first protrusion is provided therein 

with a first through hole penetrating through the thickness thereof in the horizontal 

direction; accordingly, on the end surface (left end) of the rotatable positioning plate 

22, two second protrusions are provided at positions close to the inner sides of the two 

first protrusions, respectively, each second protrusion is provided therein with a 

second through hole penetrating the thickness thereof in the horizontal direction, and 

the first though holes and the second through holes are coaxially arranged. For each 

rotary connection assembly, the rotating shaft 28 sequentially passes through the first 

through hole and the second through hole, and has an end (right end) fixedly 

connected to the first protrusion through two screws 29. The bearing 30 holds the 

rotating shaft 28 therein, is located in the second through hole, and is fixedly 

connected with the rotatable positioning plate 22. 

In practical applications, the following connection manner may be adopted to 

rotatably connect one end of the rotary positioning plate 22 with one end of the 
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positioning baseplate 21 through the rotary connection component. Specifically, as 

shown in Fig. 6, this connection manner differs from the above-described manner in 

that: the rotating shaft 28 is fixedly connected with the rotatable positioning plate 22 

and parallel to the horizontal direction; the bearing 30 is fixedly connected with the 

positioning baseplate 21, and in this manner, one end of the rotatable positioning plate 

22 can also be rotatably connected with one end of the positioning baseplate 21. The 

specific connection manner is similar to that shown in Figs. 5A to 5E, and is not 

repeated herein. In addition, other connection manner in which one end of the 

rotatable positioning plate 22 can be rotatably connected with one end of the 

positioning baseplate 21 may also be adopted. 

The support column 23 is provided under the rotatable positioning plate 22, and 

is fixedly connected with the loading chamber 20. Specifically, as shown in Fig. 5D, a 

lower end of the support column 23 is fixedly connected with the bottom wall of the 

loading chamber 20, the positioning baseplate 21 is provided therein with a through 

hole through which the support column 23 can pass, and an upper end of the support 

column 23 passes through the through hole along the vertical direction and extends 

upwards to a position which is under the rotatable positioning plate 22. When the 

lifting device 31 drives the positioning baseplate 21 to move linearly in the vertical 

direction, the support column 23 and the positioning baseplate 21 move relatively to 

each other along a straight line in the vertical direction, that is, the positioning 

baseplate 21 drives the rotatable positioning plate 22 to rise or fall relatively to the 

loading chamber 20, while the support column 23 is relatively static to the loading 

chamber 20. As shown in Figs. 5D and 5E, the top end of the support column 23 is 

always located at position B in the vertical direction, while the upper surface of the 

positioning baseplate 21, driven by the lifting device 31, may falls to position C1 in 

the vertical direction, or rises to position C2 in the vertical direction. Before wafers 

need to be loaded into the cassette 33, the positioning baseplate 21 is driven by the 

lifting device 31 to fall to position Cl, at this time, the rotatable positioning plate 22 is 

pushed up by the support column 23 and rotates to be inclined relative to the 

positioning baseplate 21, so that the cassette 23 can be inclined (as shown in Fig. 5D, 
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the front end, for wafer-taking, of the cassette 33 is inclined upwardly, and the 

wafer-taking or wafer-putting direction is shown by A in the figure) when the operator 

puts the cassette 3 on the rotatable positioning plate manually, further, the wafers in 

the cassette 33, under the action of gravity thereof, automatically slide into the slots at 

the rear end of the cassette 33, and thus positions, in the horizontal direction, of all the 

wafers in the cassette 33 are consistent. Afterward, the positioning baseplate 21 is 

driven by the lifting device 31 to rise to position C2, at this time, the top end of the 

support column 23 falls relatively to the upper surface of the positioning baseplate 21, 

to a position lower than the upper surface of the positioning baseplate 21, so that the 

included angle between the rotatable positioning plate 22 and the positioning 

baseplate 21 is gradually reduced to zero, that is, the rotatable positioning plate 22 

gradually falls back onto the positioning baseplate 21; in this way, positions, in the 

horizontal direction, of all the wafers in the cassette 33 are consistent, and thus the 

wafers each are located at a uniquely specified position on the mechanical arm when 

taking the wafers by the mechanical arm. Therefore, there is no need to repeatedly 

adjust the position of the mechanical arm in order to accurately take one wafer, 

thereby improving the efficiencies of transfer and processes; further, the case that a 

wafer falls off or is damaged due to improper position of the wafer on the mechanical 

arm is avoided. 

In practical applications, the above position C1 may be set according to the 

inclined angle of the rotatable positioning plate 22 relative to the positioning baseplate 

21, i.e., according to the preset highest position which the support column 23 can 

reach when rising relatively to the positioning baseplate 21. Similarly, the above 

position C2 should be set such that it is ensured that the support column 23 falls, 

relatively to the positioning baseplate 21, to the preset lowest position, and at the 

preset lowest position, the top end of the support column 23 is lower than the upper 

surface of the positioning baseplate 21. 

In the present embodiment, the positioning assembly includes the U-shaped 

positioning block 26 and two positioning stoppers 27 provided on the rotatable 

positioning plate 22, and is used for limiting horizontal movement of the cassette 33 
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after the cassette 33 is placed on the rotatable positioning plate 22, and preventing the 

cassette 33 from sliding relatively to the rotatable positioning plate 22 when the 

rotatable positioning plate 22 is inclined. Needless to say, in practical applications, the 

positioning assembly with any other structure may be adopted, as long as horizontal 

movement of the cassette 33 can be limited after the cassette 33 is placed on the 

rotatable positioning plate 22. 

It should be noted that, in the present embodiment, there are two rotary 

connection assemblies symmetrically provided at two sides of one end of the 

positioning baseplate 21, in this way, the rotatable positioning plate 22 can be stably 

pushed up by the support column 23, so as to improve structure stability of the 

cassette positioning device. Needless to say, in practical applications, the number of 

the rotary connection assembly/assemblies may be set to be one, or more than three, 

according to the specific condition. 

Second Embodiment 

Fig. 7A is a schematic diagram of a cassette positioning device provided by a 

second embodiment of the present invention. Fig. 7B is an enlarged diagram of region 

II in Fig. 7A. Referring to Figs 7A and 7B, the cassette positioning device provided by 

the present embodiment also 	includes a positioning baseplate 21, a rotatable 

positioning plate 22 and a support column 23. The positioning baseplate 21, the 

rotatable positioning plate 22 and the support column 23 have the same functions and 

structures as those in the above first embodiment, which are not repeated here. Only 

the differences between the present embodiment and the above first embodiment will 

be described in detail below. 

Specifically, the cassette positioning device further includes a support column 

lifting mechanism 34 used for driving the support column 23 to move linearly in the 

vertical direction. In this case, the support column 23 may be driven by the support 

column lifting mechanism 34 to move linearly in the vertical direction when the 

positioning baseplate 21 is relatively static to the loading chamber 20, so that when 

the top end of the support column 23 rises to a position higher than the upper surface 

of the positioning baseplate 21, the support column 23 pushes up the rotatable 
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positioning plate 22 to cause the rotatable positioning plate 22 to rotate to be inclined 

relatively to the positioning baseplate 21, thus making the cassette 33 on the rotatable 

positioning plate 22 inclined; as the top end of the support column 23 gradually falls 

to a position lower than the upper surface of the positioning baseplate 21, the included 

angle between the rotatable positioning plate 22 and the positioning baseplate 21 is 

gradually decreased to zero, and accordingly, the rotatable positioning plate 22, under 

the action of gravity thereof, gradually falls back onto the positioning baseplate 21. It 

can be easily understood that, the positioning baseplate 21 keeps relatively static to 

the loading chamber 20 during the rising and falling processes of the support column 

23. 

The structure of the support column lifting mechanism will be described in detail 

below 	in 	conjunction 	with 	Fig. 	7B. 	Specifically, 	the 	support column 	lifting 

mechanism includes a holder 341 and a linear driving source 342. The holder 341 is 

used for fixing the linear driving source 342 to the bottom of the loading chamber 20; 

the lower end of the support column 23 is connected with a drive shaft of the linear 

driving source 342, a through hole is provided at the bottom of the loading chamber 

20, and the support column 23 enters into the interior of the loading chamber 20 via 

the through hole and extends to a position which is under the rotatable positioning 

plate 22; the linear driving source 342 is used for driving the support column 23 to 

move linearly in the vertical direction. The linear driving source 342 includes a linear 

motor or a linear cylinder. 

Preferably, in the present embodiment, the linear driving source 342 is a linear 

cylinder, and in order to improve motion stability of the support column 23, the 

support column lifting mechanism further includes a buffer 347 for decelerating and 

buffering the support column 23 when the support column 23 moves linearly in the 

vertical direction. 

Further preferably, the support column 23 is sleeved with a bellows 343, the 

upper end of the bellows 343 is connected with the bottom of the loading chamber 20 

in a sealed manner, and the through hole via which the support column 23 enters into 

the loading chamber 20 is located in the bellows 343; the lower end of the bellows 
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343 is connected with the support column 23 in a sealed manner. By means of the 

bellows 343, the loading chamber 20 can be sealed to ensure a vacuum state therein. 

Further preferably, the support column lifting mechanism further includes guide 

posts 345 and linear bearings 346 which cooperate with each other. Each linear 

bearing 346 is fixedly connected with the support column 23 via a fixing member 

such as a flange; each guide post 345 has an upper end fixedly connected to the 

bottom of the loading chamber 20 and a lower end which passes through the linear 

bearing 346 and can move relatively to the linear bearing 346 in the vertical direction. 

When the linear driving source 342 drives the support column 23 to move, the linear 

bearings 346 are driven by the support column 23 to slide along the guide posts 345, 

so as to guide the support column 23 to move linearly in the vertical direction. 

It should be noted that, in the present embodiment, the linear driving source 342 

serves as the power source of the support column lifting mechanism, but the present 

invention is not limited thereto. In practical applications, a rotary driving source may 

also be adopted as the power source, and specifically, as shown in Fig. 8, the support 

column lifting mechanism includes: a holder 341, a rotary driving source 342' and 

transmission assembly. The holder 341 is used for fixing the rotary driving source 

342' to the bottom of the loading chamber 20; the rotary driving source 342' is used 

for providing rotary power; the transmission assembly is used for converting the 

rotary power provided by the rotary driving source 342' into linear power and 

transferring the linear power to the support column 23. The lower end of the support 

column 23 is connected with the transmission assembly; a through hole is provided at 

the bottom of the loading chamber 20, and the upper end of the support column 23 

passes through the loading chamber 20 in the vertical direction via the through hole 

and extends to a position which is under the rotatable positioning plate 22. 

In the present embodiment, the transmission assembly includes a screw 348 and 

a nut 349 which work cooperatively with threads of the screw 348„ and the screw 348 

is connected with the drive shaft of the rotary driving source 342'; the nut 349 is 

connected with the lower end of the support column 23; the screw 348 is driven by the 

rotary driving source 342' to rotate, and drives the nut 349 through the threads to 
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move linearly in the vertical direction so that the support column 23 rises or falls 

simultaneously. Preferably, a guide post 345 and a linear bearing 346, which work 

cooperatively, may also be provided to guide the support column 23. 

As 	another 	technical 	solution, 	the 	present 	invention 	further 	provides 	a 

semiconductor processing apparatus, which includes a loading chamber, a transfer 

chamber and a process chamber. The loading chamber is used for accommodating a 

cassette, and a lifting device is provided at the bottom of the loading chamber and is 

connected to the cassette and positioned through a cassette positioning device; the 

transfer chamber is provided therein with a mechanical arm used for taking out or 

putting in wafers by cooperating with the lifting device. The cassette positioning 

device may be the cassette positioning device provided in the above embodiments of 

the present invention. 

In the semiconductor processing apparatus provided by the embodiment of the 

present invention, by adopting the above cassette positioning device provided in the 

above embodiment of the present invention, positions, in the horizontal direction, of 

all the wafers in the cassette can be consistent, so that the wafers taken out by the 

mechanical arm can be located at uniquely specified positions on the mechanical arm, 

thereby improving efficiencies of transfer and process, and preventing damage to the 

wafers. 

It can be understood that, the above implementations are merely exemplary 

implementations used for explaining the principle of the present invention, but the 

present 	invention is 	not limited thereto. 	For those skilled in the art, various 

modifications and improvements may be made without departing from the spirit and 

essence of the present invention, and these modifications and improvements are also 

deemed as falling within the protection scope of the present invention. 
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CLAIMS: 

1. A 	cassette 	positioning 	device, 	arranged 	in 	a 	loading 	chamber 	for 

accommodating a cassette and driven by a lifting device to move linearly in the 

vertical direction, wherein, the cassette positioning device comprises a positioning 

baseplate, a rotatable positioning plate and a support column, 

the positioning baseplate is arranged horizontally and connected with the lifting 

device; 

the rotatable positioning plate is located on the positioning baseplate, and has one 

end rotatably connected with one end of the positioning baseplate; the rotatable 

positioning plate is used for bearing the cassette, and is provided thereon with a 

positioning assembly used for restricting position of the cassette on the rotatable 

positioning plate; and 

the support column is arranged under the rotatable positioning plate, and the 

support column and the positioning baseplate are capable of moving relatively to each 

other in the vertical direction, such that the rotatable positioning plate is pushed up by 

the support column and rotates to be inclined relatively to the positioning baseplate 

when the support column rises to a preset highest position relatively to the positioning 

baseplate, and the rotatable positioning plate and the positioning baseplate are stacked 

on the support column in parallel when the support column is located at a preset 

lowest position. 

2. The cassette positioning device according to claim 1, further comprising a 

rotary connection assembly, which comprises a rotating shaft and a bearing which 

work cooperatively, wherein 

one of the rotating shaft and the bearing is fixedly connected to the positioning 

baseplate, the other one of the rotating shaft and the bearing is fixedly connected to 

the rotatable positioning plate, and central axes of both the rotating shaft and the 

bearing are parallel to a plane in which the positioning baseplate is located. 
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3. The cassette positioning device according to claim 2, wherein, there are two 

rotary connection assemblies, which are symmetrically arranged at two sides of one 

end of the positioning baseplate. 

4. The cassette positioning device according to claim 1, wherein, the support 

column is fixedly connected with the loading chamber. 

5. The cassette positioning device according to claim 1, further comprising a 

support column lifting mechanism used for driving the support column to move 

linearly in the vertical direction. 

6. The cassette positioning device according to claim 5, wherein, the support 

column lifting mechanism comprises a holder and a linear driving source, 

the holder is used for fixing the linear driving source to the bottom of the loading 

chamber; 

a lower end of the support column is connected with a drive shaft of the linear 

driving source; an upper end of the support column passes through the loading 

chamber in the vertical direction and extends to a position under the rotatable 

positioning plate; and 

the linear driving source is used for driving the support column to move linearly 

in the vertical direction. 

7. The cassette positioning device according to claim 6, wherein, the linear 

driving source comprises a linear motor or a linear cylinder. 

8. The cassette positioning device according to claim 7, wherein, the linear 

driving source is a linear cylinder, and the support column lifting mechanism further 

comprises a buffer used for decelerating and buffering the support column when the 

support column moves linearly in the vertical direction. 
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9. The cassette positioning device according to claim 5, wherein, the support 

column lifting mechanism comprises a holder, a rotary driving source and a 

transmission assembly, 

the holder is used for fixing the rotary driving source to the bottom of the loading 

chamber; 

the rotary driving source is used for providing rotary power; 

the transmission assembly is used for converting the rotary power provided by 

the rotary driving source into linear power and transferring the linear power to the 

support column; and 

a lower end of the support column is connected with the transmission assembly; 

an upper end of the support column passes through the loading chamber in the vertical 

direction and extends to a position under the rotatable positioning plate. 

10. The cassette positioning device according to claim 6 or 9, wherein, the 

support column is sleeved with a bellows, which has an upper end connected with the 

bottom of the loading chamber in a sealed manner, and a lower end connected with 

the support column in a sealed manner 

11. The cassette positioning device according to claim 6 or 9, wherein, the 

support column lifting mechanism further comprises a guide post and a linear bearing 

which work cooperatively, the guide post has an upper end fixedly connected to the 

bottom of the loading chamber and is parallel to the vertical direction; and the linear 

bearing is connected with the support column. 

12. A semiconductor processing apparatus, comprising a loading chamber, a 

transfer chamber and a process chamber, wherein, the loading chamber is used for 

accommodating a cassette, and a lifting device is provided at the bottom of the 

loading chamber and is connected with the cassette and positioned through a cassette 

positioning device; the transfer chamber is provided therein with a mechanical arm 

used for taking wafers out of or putting wafers into the cassette by cooperating with 
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the lifting device, and transferring the wafers into or out of the process chamber, and 

the cassette positioning device is the cassette positioning device according to any one 

of claims 1 to 11. 
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