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POLISHING PAD FINISHING APPARATUS 

 

 

Technical Field 

[0001] The present invention belongs to the field of fabrication of semiconductor integrated 5 

circuit chips, and particularly relates to a polishing pad conditioning apparatus.  

Description of Related Art 

[0002] In chemical mechanical planarization (CMP) equipment, wafers are polished on a rough 

surface of a polishing pad. With the increase of the polishing time, the surface of the polishing pad 

will be worn down and cannot be used for polishing anymore. In this case, the surface of the 10 

polishing pad needs to be processed with a conditioning device provided with a diamond grinding 

wheel until the surface of the polishing pad gets rough and has friction, such that the polishing pad 

can function for polishing again. 

[0003] To complete the entire polishing process, the polishing pad conditioning device needs to 

approach the polishing pad in the height direction. At present, such an UP/Down process of 15 

existing polishing pad conditioning devices is implemented based on the lever principle, and a 

power device by controlling the short arm of force of the lever to realize the movemwnt of the 

long arm of force on the other side, as shown in FIG. 1, thus implementing the UP/Down process 

of a finishing head of the polishing pad conditioning devices 

[0004] Such a method has the following defects: first, in the abrasion process of the polishing 20 

pad, the space angle a of a mechanical arm supporting the polishing pad conditioning device 

changes constantly due to the change of the height of the polishing pad, that is, the direction F2 of 

a pressure applied to the polishing pad by the polishing pad conditioning device changes constantly, 

so the finished polishing pad cannot be maintained in a relatively stable state, making it impossible 

to guarantee the consistency of wafers polished on the polishing pad; second, because of the 25 

characteristic of the lever principle, the space angle a is not zero in most cases, the pressure applied 
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to the polishing pad by the polishing pad conditioning device is not a positive pressure in most 

cases, that is, the polishing pressures in different areas of the polishing pad conditioning device 

are inconsistent, and the swing speed of the polishing pad conditioning device during operation is 

limited, as a result, different areas of the polishing pad will be finished to different degrees, that 

is, the consistency in shape of the polishing pad cannot be guaranteed, compromising the 5 

consistency of polished wafers; in addition, the lever principle implements the UP/Down process 

actually by means of a motion amplification mechanism, which amplifies the displacement of the 

power device to drive the head of the polishing pad conditioning device to move, but the stability 

of the spatial position of the polishing pad conditioning device is greatly reduced, and fluctuations 

of the power device are easily amplified and transmitted to the finishing head of the polishing pad 10 

conditioning device, as a result, the motion impact will be amplified when the polishing pad 

conditioning device approaches the polishing pad, making the polishing pad more likely to be 

damaged by impact; finally, rigid limits need to be set at UP/Down limit positions of the polishing 

pad conditioning device in the UP/Down process, and errors of the rigid limits in the machining, 

installation and debugging process will be amplified by the lever mechanism, making it impossible 15 

to guarantee the consistency of different working stations of the polishing pad conditioning device. 

 

SUMMARY OF THE INVENTION 

[0005] To overcome the defects in the prior art, the present invention provides a polishing pad 

conditioning apparatus, which makes a power direction consistent with a motion direction to allow 20 

a connecting arm to drive a finishing head unit to horizontally finish a polishing pad so as to 

achieve a more uniform finishing pressure. 

[0006] The technical solution adopted by the present invention to solve the technical problems 

is as follows: a polishing pad conditioning apparatus comprises: 

a connecting arm extending horizontally; 25 
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a finishing head unit arranged at one end of the connecting arm and used for finishing a 

polishing pad; and 

a base unit arranged at the other end of the connecting arm, movably connected to the 

connecting arm and used for driving the connecting arm to drive the finishing head unit to 

vertically move up and down, so that the finishing head unit is close to or far away from the 5 

polishing pad in a direction tending to be perpendicular to the polishing pad. 

[0007] In the invention, the base unit is used for driving the connecting arm to vertically move 

up and down to drive the finishing head unit to finish the polishing head vertically downward, thus 

keeping the power direction consistent with the motion direction; the finishing head unit is 

horizontally driven to move up and down to achieve a uniform and stable polishing pressure in the 10 

finishing process, thus solving the problem that the pressure applied to the polishing pad by the 

polishing head unit based on the lever principle in the prior art changes constantly; and the acting 

force is not amplified, thus guaranteeing the consistency in shape of the polishing pad. 

[0008] Further, the connecting arm horizontally drives the finishing head unit to vertically move 

up and down. 15 

[0009] Further, the finishing head unit vertically moves up and down to be in surface contact 

with the polishing pad and keeps in surface contact with the polishing pad to finish the polishing 

pad. 

[0010] Further, the base unit at least comprises: 

a mounting base; 20 

a connector capable of vertically moving up and down with respect to the mounting base 

and connected to the connecting arm; and 

a movable connecting plate connected to the connecting arm and driven by the connecting 

arm to vertically move up and down along the mounting base. 

[0011] The movable connecting plate can withstand a bending moment caused by the finishing 25 

head unit and the connecting arm, thus guaranteeing the stability of the whole structure. 
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[0012] Further, the base unit further comprises an adjusting assembly, the adjusting assembly 

penetrates through the connecting arm to abut against a top surface of the movable connecting 

plate to adjust a clearance between the connecting arm and the movable connecting plate so as 

keep the connecting plate horizontal. 

[0013] Further, the adjusting assembly comprises at least two first adjusting pieces, the first 5 

adjusting pieces are arranged at intervals in a length direction of the connecting arm, and the at 

least two first adjusting pieces work together to form a first angle between the connecting arm and 

the movable connecting plate to prevent the connecting arm from inclining upward in the length 

direction. 

[0014] Further, the adjusting assembly further comprises at least two second adjusting pieces, 10 

the second adjusting pieces are arranged at intervals in a width direction of the connecting arm, 

and the at least second adjusting pieces work together to form a second angle between the 

connecting arm and the movable connecting plate to prevent the connecting arm from inclining 

upward in the width direction. 

[0015] Further, the first adjusting pieces and the second adjusting pieces are arranged 15 

perpendicularly. 

[0016] Further, a total number of the first adjusting pieces and the second adjusting pieces is six, 

and the first adjusting pieces and the second adjusting pieces are divided in two groups which are 

symmetrically arranged with respect to a central axis of the connecting arm. 

[0017] Further, the connecting arm and the movable connecting plate are connected by means of 20 

fasteners, and the fasteners are close to the first adjusting pieces and the second adjusting pieces. 

[0018] Further, a guide mechanism extending vertically is arranged on the mounting base, and 

the movable connecting plate vertically moves up and down along the guide mechanism. 

[0019] Further, the guide mechanism and the finishing head unit are arranged on two sides of the 

mounting base respectively. The finishing head unit, the connector and the guide mechanism are 25 

sequentially arranged from left to right, and the connector is arranged between the finishing head 
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unit and the guide mechanism. In the operating process, the thrust applied to the connector by the 

power mechanism can overcome to some extent the bending moment of the guide mechanism 

caused by the finishing head unit to reduce a load of the guide mechanism, thus prolonging the 

service life of the guide mechanism. 

[0020] Further, stop blocks are formed at upper and lower ends of the guide mechanism 5 

respectively to limit upward and downward moving distances of the movable connecting plate. 

The stop blocks fulfill a limiting effect in the entire UP/Down process to guarantee a safe operating 

range of the finishing head unit. 

[0021] Further, the connector and the movable connecting plate are arranged separately; or, the 

connector and the movable connecting plate are configured as an integrated structure. 10 

[0022] Further, the connector is driven by a power mechanism to move up and down, and a 

motion clearance is formed between the connector and the power mechanism; 

or, the connector and the power mechanism are connected integrally. 

[0023] The motion clearance can fulfill a protection effect between the connector and the power 

mechanism and improve the flexibility of the connector and the power mechanism; and by 15 

connecting the connector and the power mechanism integrally, the overall structure is simpler. 

[0024] Further, the power mechanism is a cylinder. 

[0025] Further, a cover having a bottom provided with an opening is formed at an end of the 

connecting arm, and the connector and the movable connecting plate are connected to an inner top 

surface of the cover; and hollow portions are formed in a top surface of the cover. 20 

[0026] Further, the finishing head unit comprises a driving unit and a finishing blade. 

[0027] Further, the base unit is connected to a swing unit, and the swing unit is connected to a 

fixing seat and used for driving the base unit, the connecting arm and the finishing head unit to 

swing circumferentially as a whole. 

[0028] The present invention has the following merits: (1) compared with an prior rotary 25 

UP/Down structure, the horizontal UP/Down structure can stably achieve a uniform and stable 
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positive pressure during the finishing process, thus guaranteeing the consistency of the polishing 

finishing process; (2) compared with the prior rotary UP/Down structure, the horizontal UP/Down 

structure is not a motion amplification structure and can effectively reduce the impact effect of the 

finishing head unit on the polishing pad in the process of moving to the polishing pad; and (3) 

compared with the prior rotary UP/Down structure, the horizontal UP/Down structure does not 5 

have an amplification effect on positional errors of rigid limit structures, so that the consistency 

of the working station state of the finishing head unit is more easily ensured. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a schematic diagram of a mechanism of action in the prior art where a finishing 10 

head unit moves up and down with A as fulcrum. 

[0030] FIG. 2 is schematic diagram of a mechanism of action of the present invention where a 

finishing head unit is horizontally driven to move up and down. 

[0031] FIG. 3 is a schematic structural diagram of the present invention. 

[0032] FIG. 4 is a first three-dimensional view of a base unit according to the present invention. 15 

[0033] FIG. 5 is a second three-dimensional view of the base unit according to the present 

invention. 

[0034] FIG. 6 is a partial perspective view of the base unit according to the present invention. 

[0035] FIG. 7 is a top view of the base unit according to the present invention. 

[0036] FIG. 8 is a schematic diagram of the operating principle of first adjusting pieces according 20 

to the present invention. 

[0037] FIG. 9 is a top view of the present invention. 

[0038] FIG. 10 is the sectional view along D-D in FIG. 9. 

 

DETAILED DESCRIPTION OF THE EMBODIMENTS 25 
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[0039] To allow those skilled in the art to gain a better understanding of the technical solutions 

of the present invention, the technical solutions in the embodiments of the present invention will 

be clearly and completely described below in conjunction with accompanying drawings of these 

embodiments. Obviously, the embodiments described below are merely illustrative ones, and are 

not all possible ones of the present invention. All other embodiments obtained by those ordinarily 5 

skilled in the art based on the following ones without creative labor should also fall within the 

protection scope of the present invention. 

[0040] As shown in FIG. 2-FIG. 3, a polishing pad conditioning apparatus comprises a 

connecting arm 1 that horizontally extends, a finishing head unit 2 arranged at one end of the 

connecting arm 1 and used for finishing a polishing pad, and a base unit 2 arranged at the other 10 

end of the connecting arm 1, movably connected to the connecting arm 1 and used for driving the 

connecting arm 1 to drive the finishing head unit 2  to vertically move up and down, so that the 

finishing head unit 2 is close to or far away from the polishing pad in a direction tending to be 

perpendicular to the polishing pad, that is to say, the finishing head unit 2 is close to or far away 

from the polishing pad in a direction perpendicular to the polishing pad. The finishing head unit 2 15 

moves up or down to be in surface contact with the polishing pad and keeps in surface contact 

with the polishing pad in the entire finishing process, that is, the finishing head unit keeps in 

surface contact with the polishing pad until the polishing pad is finished. 

[0041] The connecting arm 1 horizontally drives the finishing head unit 2 to vertically move up 

and down, that is, the connecting arm 1 will not incline when moving up and down. 20 

[0042] As shown in FIG. 4 and FIG. 5, the base unit 3 comprises a mounting base 31, a connector 

32, a movable connecting plate 33 and an adjusting assembly 34. 

[0043] The mounting base 31 is fixed relatively, used for mounting and fixing other parts and 

formed by an integrated part, such that installation errors caused by installation of multiple parts 

are avoided, thus guaranteeing the accuracy of the finishing head unit 2 in the operating process. 25 
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[0044] The connector 32 is fixedly connected to the connecting arm 1 with bolts and is able to 

vertically move up and down with respect to the mounting base 31, that is, the connector 21 drives 

the connecting arm 1 to vertically move up and down. 

[0045] The connector 32 is driven by a power mechanism 36 to move up and down, a motion 

clearance 37 is formed between the connector 32 and the power mechanism 36, and as shown in 5 

FIG. 5, the motion clearance 37 comprises a horizontal motion clearance, a vertical motion 

clearance and a circumferential rotational motion clearance. In this embodiment, the power 

mechanism 36 is a cylinder, which is vertically mounted to drive the connector 32 to vertically 

move up and down. Of course, the connector 32 and the power mechanism 36 may also be 

configured as an integrated structure. 10 

[0046] The movable connecting plate 33 is connected to the connecting arm 1. Specifically, the 

movable connecting plate 33 is connected to the bottom of the connecting arm 1 and driven by the 

connecting arm 1 to vertically move up and down along the mounting base 31. 

[0047] The movable connecting plate 33 and the connector 32 are arranged separately or 

connected integrally. 15 

[0048] To guarantee that the movable connecting plate 33 can vertically move up and down, a 

guide mechanism 311 that vertically extends is arranged on the mounting base 31, and the movable 

connecting plate 33 vertically moves up and down along the guide mechanism 311. To prevent the 

movable connecting plate 33 from being separated from the guide mechanism 311, stop blocks 

312 are formed at upper and lower ends of the guide mechanism 311 respectively to limit upward 20 

and downward moving distances of the movable connecting plate 33. In this embodiment, the 

guide mechanism 311 is configured as a parallel dual-rail four-slider structure to guarantee 

stability and strength. 

[0049] The guide mechanism 311 and the finishing head unit 2 are arranged on two sides of the 

mounting base 31 respectively, that is, the finishing head unit 2, the connector 32 and the guide 25 

mechanism 311 are sequentially arranged from left to right. 

lizalam
Rectangle




121393true translation 

9 

[0050] The adjusting assembly 34 penetrates through the connecting arm 1 to abut against a top 

surface of the movable connecting plate 33, such that the clearance between the connecting arm 1 

and the movable connecting plate 33 can be adjusted to keep the connecting arm 1 horizontal. Of 

course, in an ideal condition, the connecting arm 1 can also be kept horizontal under the 

precondition that the machining accuracy of workpieces is guaranteed, and in this case, the 5 

adjusting assembly 34 can be omitted. 

[0051] Specifically, as shown in FIG. 6 and FIG. 7, the adjusting assembly 34 comprises at least 

two first adjusting pieces 341, the first adjusting pieces 341 are arranged at intervals in a length 

direction of the connecting arm 1 and preferably located on a central axis of the connecting arm 1. 

In this way, the at least two first adjusting pieces 341 work together to form a first angle between 10 

the connecting arm 1 and the movable connecting plate 33 to prevent the connecting arm 1 from 

inclining in the length direction. Taking the angle N in FIG. 8 as the first angle and the direction 

shown in FIG. 2 as an example, the connecting arm 1 tends to rotate anticlockwise under the action 

of self weight, and at this moment, the first adjusting pieces 341 can be rotated downward to abut 

against the top surface of the movable connecting plate 33 to allow the right end of the connecting 15 

arm 1 to drive the left end of the connecting arm 1 to tilt upward, such that the connecting arm 1 

will not incline under the action of self weight, that is, the connecting arm 1 is prevented from 

inclining in the length direction, thus keeping the connecting arm 1 horizontal in the axial direction. 

[0052] The adjusting assembly 34 further comprises at least two second adjusting pieces 342, 

and the second adjusting pieces 342 are arranged at intervals in a width direction of the connecting 20 

arm 1 and preferably located on a horizontal line in the width direction of the connecting arm 1, 

such that the at least two second adjusting pieces 342 work together to form a second angle 

between the connecting arm 1 and the movable connecting plate 33 to prevent the connecting arm 

1 from inclining upward in the width direction. The specific principle in the width direction is the 

same as the principle in the length direction and will not be repeated here. 25 
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[0053] To facilitate adjustment and keep the connecting arm 1 horizontal by means of the first 

adjusting pieces 341 and the second adjusting pieces 342, the first adjusting pieces 341 and the 

second adjusting pieces 342 are arranged perpendicularly, that is, a line of centers of all the first 

adjusting pieces 241 is perpendicular to a line of centers of the all the second adjusting pieces 342. 

[0054] In this embodiment, as shown in FIG. 7, the total number of the first adjusting pieces 341 5 

and the second adjusting pieces 342 is six, the first adjusting pieces 341 and the second adjusting 

pieces 342 are divided into two groups which are symmetrically arranged with respect to the 

central axis of the connecting arm 1, each group includes three adjusting pieces, and in this case, 

there is no distinct demarcation between the first adjusting pieces 341 and the second adjusting 

pieces 342, part of the adjusting pieces function as the first adjusting pieces 341 for adjusting the 10 

state of the connecting arm 1 in the length direction, and the other part of the adjusting pieces 

function as the second adjusting pieces 342 for adjusting the state of the connecting arm 1 in the 

width direction. 

[0055] The connecting arm 1 and the movable connecting plate 33 are connected by means of 

fasteners 35, and the fasteners 35 are arranged close to the first adjusting pieces 341 and the second 15 

adjusting pieces 342. In this embodiment, four fasteners 35 are used and arranged on the periphery 

of the adjusting assembly 34. During specific assembly, the adjusting assembly 34 is assembled 

first, and then the fasteners 35 are assembled. 

[0056] A cover 11 with the bottom provided with an opening is formed at an end of the 

connecting arm 1, and the connector 32 and the movable connecting plate 33 are connected to an 20 

inner top surface of the cover 11, so that the connector 32, the movable connecting plate 33, the 

mounting base 31, the power mechanism 36 and the guide mechanism 311 are all covered by the 

cover 11; and a hollow portions 111 are formed in a top surface of the cover 11 to reduce the 

weight of the connecting arm 1. 

[0057] As shown in FIG. 9 and FIG. 10, the finishing head unit 2 functions an actuator in the 25 

finishing process and comprises a driving unit 21 and a finishing blade 22, and the finishing blade 
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222 is driven by the driving unit 21 to vertically move up and down and rotates to finish the 

polishing pad. 

[0058] As shown in FIG. 3, the base unit 3 is connected to the swing unit 4, the swing unit 4 is 

connected to a fixing seat 5 and drives the base unit 3, the connecting arm 1 and the finishing head 

unit 2 to swing circumferentially as a whole to finish all portions of the polishing pad. 5 

[0059] The above specific embodiments are used for explaining the present invention, and are 

not intended to limit the present invention. Any modifications and transformations made to the 

present invention based on the spirit of the present invention and within the protection scope of 

the claims should fall within the protection scope of the present invention. 

 10 
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WHAT IS CLAIMED IS: 

1. A polishing pad conditioning apparatus, characterized in that, comprising: 

a connecting arm (1) extending horizontally; 

a finishing head unit (2) arranged at one end of the connecting arm (1) and used for 

finishing a polishing pad; and 5 

a base unit (3) arranged at the other end of the connecting arm (1), movably connected 

to the connecting arm (1) and used for driving the connecting arm (1) to drive the finishing 

head unit (2) to vertically move up and down, so that the finishing head unit (2) is close to 

or far away from the polishing pad in a direction tending to be perpendicular to the polishing 

pad. 10 

2. The polishing pad conditioning apparatus according to Claim 1, characterized in 

that, the connecting arm (1) horizontally drives the finishing head unit (2) to vertically move 

up and down. 

3. The polishing pad conditioning apparatus according to Claim 1, characterized in 

that, the finishing head unit (2) vertically moves up and down to be in surface contact with 15 

the polishing pad and keeps in surface contact with the polishing pad to finish the polishing 

pad. 

4. The polishing pad conditioning apparatus according to Claim 1, 2 or 3, characterized 

in that, the base unit (3) at least comprising: 

a mounting base (31); 20 

a connector (32) capable of vertically moving up and down with respect to the 

mounting base (31) and connected to the connecting arm (1); and 

a movable connecting plate (33) connected to the connecting arm (1) and driven by 

the connecting arm (1) to vertically move up and down along the mounting base (31). 

5. The polishing pad conditioning apparatus according to Claim 4, characterized in 25 

that, the base unit (3) further comprises an adjusting assembly (34), the adjusting assembly 
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(34) penetrates through the connecting arm (1) to abut against a top surface of the movable 

connecting plate (33) to adjust a clearance between the connecting arm (1) and the movable 

connecting plate (33) so as keep the connecting plate (1) horizontal. 

6. The polishing pad conditioning apparatus according to Claim 5, characterized in that, the 

adjusting assembly (34) comprises at least two first adjusting pieces (341), the first adjusting 5 

pieces (341) are arranged at intervals in a length direction of the connecting arm (1), and the at 

least two first adjusting pieces (341) work together to form a first angle between the connecting 

arm (1) and the movable connecting plate (33) to prevent the connecting arm (1) from inclining 

upward in the length direction. 

7. The polishing pad conditioning apparatus according to Claim 6, characterized in that, the 10 

adjusting assembly (34) further comprises at least two second adjusting pieces (342), the second 

adjusting pieces (342) are arranged at intervals in a width direction of the connecting arm (1), and 

the at least second adjusting pieces (342) work together to form a second angle between the 

connecting arm (1) and the movable connecting plate (33) to prevent the connecting arm (1) from 

inclining upward in the width direction. 15 

8. The polishing pad conditioning apparatus according to Claim 7, characterized in that, the 

first adjusting pieces (341) and the second adjusting pieces (342) are arranged perpendicularly. 

9. The polishing pad conditioning apparatus according to Claim 7, characterized in that, a 

total number of the first adjusting pieces (341) and the second adjusting pieces (342) is six, and 

the first adjusting pieces (341) and the second adjusting pieces (342) are divided in two groups 20 

which are symmetrically arranged with respect to a central axis of the connecting arm (1). 

10. The polishing pad conditioning apparatus according to Claim 7, characterized in that, 

the connecting arm (1) and the movable connecting plate (33) are connected by means of fasteners 

(35), and the fasteners (35) are close to the first adjusting pieces (341) and the second adjusting 

pieces (342). 25 
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11. The polishing pad conditioning apparatus according to Claim 4, characterized in 

that, a guide mechanism (311) extending vertically is arranged on the mounting base (31), 

and the movable connecting plate (33) vertically moves up and down along the guide 

mechanism (311). 

12. The polishing pad conditioning apparatus according to Claim 11, characterized in 5 

that, the guide mechanism (311) and the finishing head unit (2) are arranged on two sides of 

the mounting base (31) respectively. 

13. The polishing pad conditioning apparatus according to Claim 11, characterized in 

that, stop blocks (312) are formed at upper and lower ends of the guide mechanism (311) 

respectively to limit upward and downward moving distances of the movable connecting 10 

plate (33). 

14. The polishing pad conditioning apparatus according to Claim 4, characterized in 

that, the connector (32) and the movable connecting plate (33) are arranged separately; or, 

the connector (32) and the movable connecting plate (33) are configured as an integrated 

structure. 15 

15. The polishing pad conditioning apparatus according to Claim 4, characterized in 

that, the connector (32) is driven by a power mechanism (36) to move up and down, and a 

motion clearance (37) is formed between the connector (32) and the power mechanism (36); 

or, the connector (32) and the power mechanism (36) are connected integrally. 

16. The polishing pad conditioning apparatus according to Claim 15, characterized in 20 

that, the power mechanism (36) is a cylinder. 

17. The polishing pad conditioning apparatus according to Claim 4, characterized in 

that, a cover (11) having a bottom provided with an opening is formed at an end of the 

connecting arm (1), and the connector (32) and the movable connecting plate (33) are 

connected to an inner top surface of the cover (11); and hollow portions (111) are formed in 25 

a top surface of the cover (11). 
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18. The polishing pad conditioning apparatus according to Claim 1, 2 or 3, characterized in 

that, the finishing head unit (2) comprises a driving unit (21) and a finishing blade (22). 

19. The polishing pad conditioning apparatus according to Claim 1, 2 or 3, characterized in 

that, the base unit (3) being connected to a swing unit (4), the swing unit (4) being connected to a 

fixing seat (5) and the swing unit (4) is used for driving the base unit (3), the connecting arm (1) 5 

and the finishing head unit (2) to swing circumferentially as a whole. 
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