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DEVIATION MEASUREMENT DEVICE 

 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention generally relates to the field of semiconductor 

manufacturing and, more particularly, to a device for measuring the deviation between 

the center of a substrate and a standard center. 

 

2. The Related Art 

[0002] In most processes of the substrate processing process, the substrate is 

rotated about an axis passing through the center of the substrate as the rotation axis, 

and the center of the substrate needs to be aligned with the center of the substrate 

chuck, that is, the standard center. In the substrate manufacturing process, due to the 

limitation of the process level, there may be deviations between the shape and size of 

the substrate and the shape and size of the standard substrate. Therefore, when the 

substrate is placed, the center of the substrate may deviate from the standard center, 

which will cause some problems. For example, in the substrate edge cleaning device, 

the substrate is clamped by the substrate chuck, and driven by the rotary drive 

mechanism, rotates around the rotation axis, and the cleaning nozzle is located near 

the edge of the substrate to clean the edge of the substrate. If there is a deviation 

between the center of the substrate and the standard center, the distance between the 

cleaning nozzle and the periphery of the substrate is not a preset value, resulting in an 

unsatisfactory cleaning result. 
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SUMMARY 

[0003] An object of the present invention is to propose a device for measuring 

the deviation between the center of a substrate and a standard center. 

[0004] In order to achieve the above objective, an embodiment of the present 

invention provides a deviation measurement device for measuring the deviation 

between the center of the substrate and the standard center, comprising a reference 

arm, a moving arm and a first linear module. A first positioning claw is disposed on 

the moving arm, and the first positioning claw is configured to abut against two points 

on the edge of the substrate. A second positioning claw is disposed on the reference 

arm, and the second positioning claw is configured to abut against two points on the 

edge of the substrate. The moving arm is disposed opposite to the reference arm. A 

connecting line between a center of the first positioning claw and a center of the 

second positioning claw is a straight line L, and the straight line L passes through a 

standard center. The first linear module is connected to the moving arm, and the 

moving arm can be translated along the straight line L under the driving of the first 

linear module, and the first positioning claw pushes the substrate until the first 

positioning claw and the second positioning claw are in contact with the edge of the 

substrate at the same time, the substrate center is located on the straight line L. The 

deviation between the substrate center and the standard center can be calculated 

according to coordinates of the reference arm and the moving arm, and the substrate 

may be an oval substrate or a circular substrate. 

[0005] Another embodiment of the present invention provides a deviation 

measurement device for measuring a deviation between a substrate center and a 

standard center, comprising a reference arm, a moving arm and a first linear module. 

The reference arm is provided with a positioning claw for abutting against two points 

on the edge of the substrate. A contact head and a pressure sensor are disposed on the 

moving arm. The contact head is configured to abut against a point on the edge of the 

substrate. The pressure sensor is connected to the contact head, and the pressure 
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sensor measures a pressure between the edge of the substrate and the contact head. 

The moving arm is opposite to the reference arm. A connecting line between the 

center of the positioning claw and the center of the contact head is a straight line L, 

and the straight line L passes through a standard center. The first linear module is 

connected to the moving arm, and the moving arm can be translated along the straight 

line L under the driving of the first linear module, and during measurement, the 

moving arm starts from an initial coordinate and pushes the substrate until the 

positioning claw and the contact head are in contact with the edge of the substrate at 

the same time. At this time, the center of the substrate is located on the straight line L, 

and the moving arm is located at an end coordinate，then, the diameter d1 of the 

substrate is calculated to obtain the deviation n between the center of the substrate and 

the standard center. The calculation formula is as follows: 

 

� =
�0 − �1

2 sin �
 

 

[0006] where d0 is a standard diameter, the positioning claw is V-shaped, θ is 

half of the opening angle of the positioning claw, m=Δ1-Δ0, and Δ1 is a translation 

distance between the initial coordinate and the end coordinate of the moving arm, Δ0 

is a standard translation distance of the moving arm, and the standard translation 

distance is obtained in advance, and a method for obtaining the standard translation 

distance is as follows: A substrate having a standard diameter d0 is used as a substrate 

during measurement, and an obtained translation distance between an initial 

coordinate and an end coordinate of the moving arm is the standard translation 

distance. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0007] Fig. 1 illustrates a perspective view of a deviation measurement device 

according to a first embodiment of the present invention. 

[0008] Fig. 2 illustrates comparative diagrams of respectively measuring the 

substrate W' with standard size and the substrate W with non-standard size by using 

the deviation measurement device of the first embodiment. 

[0009] Fig. 3 illustrates a state diagram of using the deviation measurement 

device of the first embodiment to measure a substrate with a notch. 

[0010] Fig. 4 illustrates a state diagram of using the deviation measurement 

device of the first embodiment to measure a substrate with a flat edge. 

[0011] Figs. 5a to 5c illustrate the first state change diagrams of measuring an 

oval substrate by using the deviation measurement device of the first embodiment. 

[0012] Figs. 6a to 6b illustrate the second state change diagrams of measuring 

an oval substrate by using the deviation measurement device of the first embodiment. 

[0013] Fig. 7 illustrates an enlarged view of a part of the structure in Fig.1. 

[0014] Fig. 8 illustrates an enlarged view of a part of the structure in Fig.3. 

[0015] Fig. 9 illustrates a perspective view of the deviation measurement 

device installed with displacement sensors of the first embodiment. 

[0016] Fig. 10 illustrates a perspective view of a deviation measurement device 

according to a second embodiment of the present invention. 

[0017] Fig. 11 illustrates an enlarged view of a part of the structure in Fig.10. 

[0018] Fig. 12 illustrates a top view of the deviation measurement device of the 

second embodiment. 

[0019] Fig. 13 illustrates a schematic diagram of measuring the substrate 

diameter d1 and the deviation n between the substrate center and the standard center 

of the second embodiment. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

[0020] The principles, technical features, technical effects and technical 

solutions in the embodiments of the present invention will be clearly and completely 

described below in conjunction with the accompanying drawings. 

[0021] First Embodiment  

[0022] As shown in Figure 1, the embodiment of the present invention 

discloses a deviation measurement device, which measures the deviation between the 

center of the substrate and the standard center. The deviation measurement device 

includes a reference arm 101, a first linear module 102 and a moving arm 103. The 

moving arm 103 is provided with a first positioning claw 104, which is used to abut 

against two points on the edge of the substrate W. The reference arm 101 is provided 

with a second positioning claw 105, which is used to abut against two points on the 

edge of the substrate W. The reference arm 101 is arranged opposite to the moving 

arm 103, and the connecting line between the center of the first positioning claw 104 

and the center of the second positioning claw 105 is a straight line L, and the straight 

line L passes through the standard center, and the first linear module 102 is connected 

with the moving arm 103, and the moving arm 103 can translate along the straight line 

L driven by the first linear module 102. The first positioning claw 104 pushes the 

substrate W until the first positioning claw 104 and the second positioning claw 105 

contact with the edge of the substrate W at the same time. At this time, the center of 

the substrate W is located on the straight line L. The deviation between the center 

point of the substrate W and the standard center point can be calculated according to 

the coordinates of the reference arm 101 and the moving arm 103. 

[0023] As shown in Figure 2, x1 is the center point of the first positioning claw 

104, and x2 is the center point of the second positioning claw 105. If the substrate W' 

is a substrate with standard size, when the first positioning claw 104 and the second 

positioning claw 105 are in contact with the edge of the substrate W' at the same time, 

the center point O of the substrate W' is the midpoint of x1 and x2, the center point O 
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of the substrate W' is also the standard center point O'; and if the substrate W is a 

circular substrate with non-standard size, when the first positioning claw 104 and the 

second positioning claw 105 are in contact with the edge of the substrate W at the 

same time, the center point O of the substrate W is the midpoint of x1 and x2. The 

center point O of the substrate W deviates from the standard center point O'. Since the 

first positioning claw 104 is relatively stationary to the moving arm 103, and the 

second positioning claw 105 is relatively stationary to the reference arm 101, the 

coordinate of the moving arm 103 can be regarded as the coordinate of the center 

point x1 of the first positioning claw 104, and the coordinate of the reference arm 101 

can be regarded as the coordinate of the center point x2 of the second positioning claw 

105. The deviation between the center point O of the substrate W and the standard 

center point O' can be calculated according to the coordinate of the moving arm 103 

and the coordinate of the reference arm 101. 

[0024] For example, when measuring a standard-sized substrate, if the 

coordinate of x2 is 0, if the coordinate of x1 is 310, and the coordinate of the standard 

center point O' is 155. When measuring a circular substrate with a non-standard size, 

if the coordinate of x2 is 0, the coordinate of x1 is 309.8, then the coordinate of the 

center point O of the substrate is 154.9, and the deviation between the center point O 

of the substrate and the standard center point O' is 0.1. 

[0025] The substrate W may be a circular substrate with a notch. As shown in 

Figure 3, when the first positioning claw 104 and the second positioning claw 105 are 

in contact with the edge of the substrate W at the same time, if the notch is just in the 

vicinity of the second positioning claw 105, only a point H of the second positioning 

claw 105 is in contact with the edge of the substrate W, because there are two points I 

and J of the edge of the substrate W in contact with the first positioning claw 104, so 

the existence of the notch will not affect the calculation of the center point position of 

the substrate W. The substrate W may also be a circular substrate with a flat edge, as 

shown in Fig. 4, the existence of the flat edge will not affect the calculation of the 

center point position of the substrate W. 
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[0026] The substrate W may also be an oval substrate. When two points on the 

edge of the substrate W are in contact with the second positioning claw 105 but the 

center point O of the substrate W is not on the straight line L, such as the position 

shown in Fig. 5a, the thrust F exerted by the first positioning claw 104 on the substrate 

W will cause the substrate W to rotate counterclockwise, and the substrate W passes 

through the position shown in Fig. 5b and ultimately reaches the position shown in Fig. 

5c, at this time, two points of the edge of the substrate W are in contact with the first 

positioning claw 104, the center point O and the minor axis of the substrate W are 

located on the straight line L, and the center point O of the substrate W is the midpoint 

of x1 and x2, x1 is the center point of the first positioning claw 104, x2 is the center 

point of the second positioning claw 105. The arc arrows in Fig. 5a and Fig. 5b 

indicate the rotation direction of the substrate W when the first positioning claw 104 

pushes the substrate W. 

[0027] When the substrate W is at the position shown in Fig. 6a, the thrust F 

exerted by the first positioning claw 104 on the substrate W will cause the substrate W 

to rotate clockwise, so that the substrate W will finally be at the position shown in Fig. 

6b. The center point O and the major axis of the substrate are located on the straight 

line L, and the center point O of the substrate W is the midpoint of x1 and x2, x1 is the 

center point of the first positioning claw 104, x2 is the center point of the second 

positioning claw 105. The arc-shaped arrow in Fig. 6a indicates the rotation direction 

of the substrate W when the first positioning claw 104 pushes the substrate W. 

[0028] As shown in Fig. 7, a pressure sensor 106 is set on the moving arm 103, 

and the pressure sensor 106 is connected to the first positioning claw 104 for 

measuring the pressure between the edge of the substrate W and the first positioning 

claw 104. During each measurement, after the first positioning claw 104 and the 

second positioning claw 105 are in contact with the edge of the substrate W at the 

same time, the pressure between the first positioning claw 104 and the substrate W is 

kept at a constant value, such as 5N or within a set range, for example, between 4.8N-

5.2N, which can reduce the error caused by the poor contact between the first 
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positioning claw 104 and the substrate W, and make the calculation of the center point 

position of the substrate W more accurate. 

[0029] Using the device of this embodiment to measure the deviation between 

the center of the substrate and the standard center comprises the following steps:  

[0030] S1, using a supporting mechanism (not shown in the figure) to 

horizontally lift the substrate W and abut against the second positioning claw 105. The 

above-mentioned supporting mechanism can be a smooth horizontal platform or an 

air-floating platform. 

[0031] S2, the position of the reference arm 101 is fixed, the moving arm 103 

starts from the initial coordinate, and is driven by the first linear module 102 to 

translate along the straight line L, and the first positioning claw 104 pushes the 

substrate W until the first positioning claw 104 and the second positioning claw 105 

are in contact with the edge of the substrate W at the same time.  

[0032] S3, the moving arm 103 slowly translates along the straight line L, 

during which the pressure sensor 106 measures the pressure in real time. 

[0033] S4, when the pressure reaches the set value or within the set range, the 

moving arm 103 stops moving and keeps the pressure at the set value or within the set 

range. 

[0034] S5, calculate the center point position of the substrate W according to 

the coordinates of the reference arm 101 and the moving arm 103, so as to obtain the 

deviation between the center of the substrate W and the standard center. 

[0035] In the step S2, the initial coordinate of the reference arm 101 and the 

initial coordinate of the moving arm 103 can be obtained in advance. In the step S5, 

the coordinate of the reference arm 101 is the initial coordinate of the reference arm 

101. Since the displacement amount of the moving arm 103 on the first linear module 

102 can be read, the coordinate of the moving arm 103 can be calculated according to 
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the initial coordinate of the moving arm 103 and the displacement amount of the 

moving arm 103 on the first linear module 102. 

[0036] A displacement sensor 1012 can also be used to obtain the motion 

amount of the first linear module 102. As shown in Figure 9, the displacement sensor 

1012 can be fixed on the first linear module 102 and disposed opposite to the moving 

arm 103. After the moving arm 103 moves, the displacement sensor 1012 can measure 

the moving distance of the moving arm 103, and the moving distance is the 

displacement amount of the moving arm 103 on the first linear module 102.  

[0037] As shown in Fig. 7 to Fig. 9, the first positioning claw 104 is connected 

to the pressure sensor 106 through a spring 107, and the spring 107 plays a cushioning 

role to prevent the first positioning claw 104 from damaging the substrate W, and the 

measurement value of the pressure sensor 106 is more accurate. 

[0038] One strip protrusion 1041 is disposed on each side of the first 

positioning claw 104, and two parallel tracks 108 are disposed on the moving arm 103, 

the two strip protrusions 1041 are connected to the two tracks 108 in a one-to-one 

correspondence, and the first positioning claw 104 may slide along the track 108. 

[0039] The first positioning claw 104 and the second positioning claw 105 are 

respectively provided with two rollers 109, and the rolling surfaces of the rollers 109 

are used to abut against the edge of the substrate W. When the first positioning claw 

104 pushes the substrate W to rotate, rolling friction occurs between the roller 109 and 

the edge of the substrate W, the edge of the substrate W is not easily damaged. 

[0040] The rollers 109 may also be replaced by a circular ball embedded in the 

heads of the first positioning claw 104 and the second positioning claw 105. 

[0041] The deviation measurement device of the embodiment further includes 

a second linear module 1011, and the second linear module 1011 is connected with the 

reference arm 101. The reference arm 101 and the moving arm 103 may be translated 

along the straight line L respectively driven by the second linear module 1011 and the 

first linear module 102. After measuring the deviation between the center of the 
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substrate W and the standard center, in order to move the center of the substrate W to 

the standard center, the reference arm 101 and the moving arm 103 can move 

synchronously with the substrate W to align the center of the substrate W with the 

standard center. 

[0042] The displacement amount of the reference arm 101 on the second linear 

module 1011 can be directly read, or a displacement sensor 1012 can be used to obtain 

the displacement amount of the reference arm 101 on the second linear module 1011. 

As shown in Fig 9, the displacement sensor 1012 may be fixed on the second linear 

module 1011, and is disposed opposite to the reference arm 101. When the reference 

arm 101 moves, the displacement sensor 1012 can measure the moving distance of the 

reference arm 101. The moving distance is a displacement amount of the reference 

arm 101 on the second linear module 1011. 

 

[0043] Second Embodiment 

[0044] As shown in Fig. 10 and Fig. 12, the embodiment of the present 

invention discloses a deviation measurement device, which measures the deviation 

between the center of the substrate and the standard center. The deviation 

measurement device includes a reference arm 201, a first linear module 202 and a 

moving arm 203. A positioning claw 204 is disposed on the reference arm 201, and 

the positioning claw 204 is configured to abut against two points on the edge of the 

substrate. A contact head 205 and a pressure sensor 206 are disposed on the moving 

arm 203. The contact head 205 is configured to abut against one point on the edge of 

the substrate, and the pressure sensor 206 is connected to the contact head 205 to 

measure a pressure between the edge of the substrate and the contact head 205. The 

moving arm 203 is disposed opposite to the reference arm 201, and a connecting line 

between the center of the positioning claw 204 and the center of the contact head 205 

is a straight line L, the straight line L passes through the standard center. The first 

linear module 202 is connected to the moving arm 203, and the moving arm 203 may 
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be driven by the first linear module 202 to translate along the straight line L. The 

moving arm 203 pushes the substrate to make the edge of the substrate be in contact 

with the positioning claw 204 and the contact head 205, at this time, the center of the 

substrate is located on the straight line L, and a deviation between the center of the 

substrate and the standard center may be calculated according to coordinates of the 

reference arm 201 and the moving arm 203. 

[0045] As shown in Fig. 11, the contact head 205 is connected to the pressure 

sensor 206 through a spring 207. A sliding groove 2010 is disposed on the moving 

arm 203, and the contact head 205 may slide along the sliding groove 2010. In order 

to prevent the contact head 205 from scratching the edge of the substrate, a roller 209 

is disposed on the contact head 205, the roller surface of the roller 209 is used to abut 

against the edge of the substrate. If the substrate and the contact head 205 are 

relatively slid in a process of contacting, the friction between the substrate and the 

contact head 205 is a rolling friction instead of a sliding friction, and the rolling 

friction causes less damage to the edge of the substrate. In addition, the roller 209 may 

be replaced by a circular ball embedded in the head of the contact head 205. 

[0046] Measuring the deviation between the center of the substrate and the 

standard center using the device of the embodiment comprises the following steps: 

[0047] S1, using a supporting mechanism (not shown in the figure) to 

horizontally lift the substrate W and abut against the positioning claw 204. The above-

mentioned supporting mechanism can be a smooth horizontal platform or an air-

floating platform. 

[0048] S2, the reference arm 201 is fixed, the moving arm 203 starts from the 

initial coordinate and is driven by the first linear module 202 to translate along the 

straight line L, and the contact head 205 pushes the substrate W until the positioning 

claw 204 and the contact head 205 are in contact with the edge of the substrate W at 

the same time. 
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[0049] S3, the moving arm 203 slowly translates along the straight line L, and 

in this process, the pressure sensor 206 measures the pressure in real time. 

[0050] S4, after the pressure reaches a set value or a set range, the moving arm 

203 stops moving and keeps the pressure within the set value or the set range, and at 

this time, the moving arm 203 is located at an end coordinate. 

[0051] S5, calculate the diameter d1 of the substrate W, so as to obtain the 

deviation n between the center of the substrate W and the standard center. The 

calculation formula is as follows: 

 

� =
�0 − �1

2 sin �
 

 

[0052] where d0 is a standard diameter, the positioning claw 204 is V-shaped, 

θ is half of the opening angle of the positioning claw 204, m=Δ1-Δ0, and Δ1 is a 

translation distance between the initial coordinate and the end coordinate of the 

moving arm 203, Δ0 is a standard translation distance of the moving arm 203, and the 

standard translation distance is obtained in advance, and the method for obtaining the 

standard translation distance is as follows: using a substrate with a standard diameter 

d0 as a substrate in the foregoing measurement steps, and performing the step S1 to 

step S4, and the obtained translation distance between the initial coordinate and the 

end coordinate of the moving arm 203 is the standard translation distance. 

[0053] In the step S2, the positioning claw 204 and the contact head 205 are in 

contact with three points on the edge of the substrate, and because the connecting lines 

among the three points form an isosceles triangle, the center of the circular substrate 

must be located on the straight line L. 
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[0054] The following describes the calculation principle of the diameter d1 of 

the substrate and the deviation n between the center of the substrate and the standard 

center by taking the standard diameter of 300 mm as an example. 

[0055] As shown in Fig. 13, the dotted circle represents a standard substrate 

with a diameter d0 of 300 mm, the solid circle represents a substrate with an unknown 

diameter (diameter d1), and the right fold line represents the V-shaped positioning 

claw 204. O is the standard center, i.e. the center of the standard substrate, and P is the 

center of the substrate of unknown diameter. Point A is a contact point between the 

contact head 205 and the standard substrate, point B is a contact point between the 

contact head 205 and the substrate of unknown diameter, point C is a contact point 

between the standard substrate and the positioning claw 204, and point D is a contact 

point between the substrate of unknown diameter and the positioning claw 204. The 

length of AB is defined as m, where m is a directional quantity. When d1<300, m>0, 

and when d1>300, m<0. The length of OP is defined as n, and n is also a directional 

quantity. When P is on the right side of O, n>0, and when P is on the left side of O, 

n<0. The angle θ is 1 / 2 of the opening angle of the positioning claw 204.  

[0056] The relationship between the deviation n and the diameter d1 of the 

substrate with unknown diameter can be obtained from Fig. 13: 

                                    （1） 

[0057] From Fig. 13, it can be obtained that m conforms to the following 

equation: 

         （2） 

[0058] It can be obtained by combining the above two formulas: 

      （3） 
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[0059] Therefore, the diameter d1 of the substrate may be first measured 

according to Formula (3), and after the diameter d1 is measured, the deviation n 

between the center of the substrate with unknown diameter and the standard center 

may be calculated according to Formula (1). 

[0060] The device of the embodiment further includes a second linear module 

2011. The second linear module 2011 is connected to the reference arm 201. The 

reference arm 201 and the moving arm 203 may be translated along the straight line L 

respectively driven by the second linear module 2011 and the first linear module 202. 

After measuring the deviation between the center of the substrate W and the standard 

center, in order to move the center of the substrate W to the standard center, the 

reference arm 201 and the moving arm 203 may move synchronously with the 

substrate W to make the center of the substrate W be aligned with the standard center. 

[0061] The motion amounts of the first linear module 202 and the second 

linear module 2011 can be read directly or measured by displacement sensors 

mounted on the first linear module 202 and the second linear module 2011. 

Specifically, the displacement sensor on the first linear module 202 is disposed 

opposite to the moving arm 203, and is configured to measure a moving distance of 

the moving arm 203, and the displacement sensor on the second linear module 2011 is 

disposed opposite to the reference arm 201, and is configured to measure a moving 

distance of the reference arm 201. 

[0062] In summary, the present invention, by means of the above-described 

embodiments and related illustrations, has specifically and in detail disclosed the 

relevant technology, so that those skilled in the art can be implemented accordingly. 

The above-mentioned embodiments are only used to illustrate the present invention, 

and are not used to limit the present invention, the scope of rights of the present 

invention shall be defined by the Claims of the invention. Changes in the number of 

components or substitution of equivalent components as described herein shall still be 

within the scope of the present invention. 
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What is claimed is: 

 

1. A deviation measurement device that measures the deviation between the 

center of a substrate and a standard center, comprising a reference arm, a moving arm 

and a first linear module, wherein the moving arm is provided with a first positioning 

claw, and the first positioning claw is used to abut against two points on the edge of 

the substrate, and the reference arm is provided with a second positioning claw, the 

second positioning claw is used to abut against two points on the edge of the substrate, 

the moving arm is set opposite to the reference arm, a connecting line between the 

center of the first positioning claw and the center of the second positioning claw is a 

straight line L, and the straight line L passes through the standard center, and the first 

linear module is connected to the moving arm, and the moving arm is driven by the 

first linear module to translate along the straight line L, the first positioning claw 

pushes the substrate until the first positioning claw and the second positioning claw 

contact the edge of the substrate at the same time, at this time, the center of the 

substrate is located on the straight line L, and the deviation between the substrate 

center and the standard center is calculated according to coordinates of the reference 

arm and the moving arm, and the substrate is a circular substrate or an oval substrate. 

 

2. The deviation measurement device according to claim 1, wherein the 

substrate has a notch or a flat edge. 

 

3. The deviation measurement device according to claim 1, further comprising 

a pressure sensor being disposed on the moving arm, the pressure sensor being 

connected to the first positioning claw for measuring the pressure between the edge of 

the substrate and the first positioning claw. 

 



 

 

 

 16 

4. The deviation measurement device according to claim 3, wherein the first 

positioning claw is connected to the pressure sensor through a spring. 

 

5. The deviation measurement device according to claim 4, wherein one strip 

protrusion is disposed on each side of the first positioning claw, and two parallel 

tracks are disposed on the moving arm, the two strip protrusions are connected to the 

two tracks in a one-to-one correspondence, and the first positioning claw slides along 

the tracks. 

 

6. The deviation measurement device according to claim 1, wherein the first 

positioning claw and the second positioning claw are respectively provided with two 

rolling elements, and the rolling surfaces of the rolling elements are used to abut 

against the edge of the substrate. 

 

7. The deviation measurement device according to claim 6, wherein the rolling 

elements are rollers. 

 

8. The deviation measurement device according to claim 1, further comprising 

a second linear module, the second linear module being connected with the reference 

arm, the reference arm being driven by the second linear module to translate along the 

straight line L, the reference arm and the moving arm moving synchronously with the 

substrate to align the center of the substrate with the standard center. 

 

9. The deviation measurement device according to claim 8, wherein both the 

displacement amount of the moving arm on the first linear module and the 

displacement amount of the reference arm on the second linear module are directly 

read. 
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10. The deviation measurement device according to claim 8, wherein the first 

linear module is fixed with a displacement sensor, and the displacement sensor is 

arranged opposite to the moving arm for measuring the moving distance of the 

moving arm, and the second linear module is fixed with a displacement sensor, and 

the displacement sensor is arranged opposite to the reference arm for measuring the 

moving distance of the reference arm. 

 

11. A deviation measurement device that measures the deviation between the 

center of a substrate and a standard center, comprising a reference arm, a moving arm 

and a first linear module, wherein the reference arm is provided with a positioning 

claw, the positioning claw is used to abut against two points on the edge of the 

substrate, and the moving arm is provided with a contact head and a pressure sensor, 

the contact head is used to abut against a point on the edge of the substrate, the 

pressure sensor is connected to the contact head, the pressure sensor measures the 

pressure between the edge of the substrate and the contact head, the moving arm is set 

opposite to the reference arm, the connecting line between the center of the 

positioning claw and the center of the contact head is a straight line L, and the straight 

line L passes through the standard center, the first linear module is connected to the 

moving arm, and the moving arm is driven by the first linear module to translate along 

the straight line L, and when measuring, the moving arm starts from an initial 

coordinate and pushes the substrate until the positioning claw and the contact head are 

in contact with the edge of the substrate at the same time, at this time, the center of the 

substrate is on the straight line L, and the moving arm is located at an end coordinate, 

and then calculate the diameter d1 of the substrate, so as to obtain the deviation n 

between the substrate center and the standard center, the calculation formula is as 

follows: 

 



 

 

 

 18 

� =
�0 − �1

2 sin �
 

 

Among them, d0 is the standard diameter, the positioning claw is V-shaped, θ 

is half of the opening angle of the positioning claw, m=Δ1-Δ0, Δ1 is the translation 

distance between the initial coordinate and the end coordinate of the moving arm, and 

Δ0 is a standard translation distance of the moving arm, the standard translation 

distance is obtained in advance, a method for obtaining the standard translation 

distance is: the substrate with the standard diameter d0 is used as the substrate for 

measurement, and the obtained translation distance between the initial coordinate and 

the end coordinate of the moving arm is the standard translation distance. 

 

12. The deviation measurement device according to claim 11, wherein the 

contact head is connected with the pressure sensor through a spring. 

 

13. The deviation measurement device according to claim 11, wherein a sliding 

groove is disposed on the moving arm, and the contact head slides along the sliding 

groove. 

 

14. The deviation measurement device according to claim 11, wherein the 

contact head is provided with a rolling element, and the rolling surface of the rolling 

element is used to abut against the edge of the substrate. 

 

15. The deviation measurement device according to claim 14, wherein the 

rolling element is a roller. 

 

16. The deviation measurement device according to claim 11, further 

comprising a second linear module, the second linear module being connected with 

the reference arm, and the reference arm being driven by the second linear module to 

translate along the straight line L, the reference arm and the moving arm moving 
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synchronously with the substrate to align the center of the substrate with the standard 

center. 

 

17. The deviation measurement device according to claim 16, wherein both the 

displacement amount of the moving arm on the first linear module and the 

displacement amount of the reference arm on the second linear module are directly 

read. 

 

18. The deviation measurement device according to claim 16, wherein the first 

linear module is fixed with a displacement sensor, and the displacement sensor is 

arranged opposite to the moving arm for measuring the moving distance of the 

moving arm, and the second linear module is fixed with a displacement sensor, and 

the displacement sensor is arranged opposite to the reference arm for measuring the 

moving distance of the reference arm. 

 

 

 

 

 

 

 

 

 




