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POLISHING AMOUNT CONTROL SYSTEM ANO METHOD FOR SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a polishing 
amount control system for controlling the amount of 
polishing with respect to the coating layer of a 
magnetic disk or other workpiece and a method for the 
same. 

2. Description of the Related Art 

In gen~ral, nickel is a ferromagnetic metal, but 
becomes nonmagnetic when made an amorphous plating : : 
film and incorporating a suitable amount of 
phosphorus. As one example, there is a nonelectrolytic 

15 nickel-phosphorus plating film. A plating film of this 
nonelectrolytic nickel-phosphorus (hereinafter 
referred to as "Ni-P") has a high dynamic strength, 
high corrosion resistance, and, as mentioned abo·ve, 
nonmagnetic property, so is used as a reinforcement 

20 film for a magnetic disk etc. 

.... 

25 

That is, the practice has been to form a layer of 
a nonelectrolytic Ni-P plating film on both surf aces 
of a magnetic disk substrate, polish the surface of . 
the plating layer to flatten it, and thereby form a 
predetermined magnetic disk. 

A plating layer of a magnetic disk, however, may 
be given flatness by polishing to a predetermined 
thickness. Further, even a plating layer is polished 
flat, if the thickness of the plating layer on one 

30 surface of the magnetic disk differs from the 

35 

thickness of the plating layer on the other surface, 
there is liable to be a difference in the properties 
of the front side of the magnetic disk and the 
properties of the reverse side of the magnetic disk. 

Therefore, in the past, the thicknesses of the 
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plating layers of polished magnetic disks have been 

measured by an X-ray thickness meter to investigate if 

the plating l~yer has been polished to a desired 

thickness and the dif f.erence between the thickness of 

5 the plating surface of one surface and the thickness 

of the plating surface of the other surface has become 

within a predetermined range. Further, when the 

polishing conditions change due to roughening of the 

polishing pads etc.. and the plating layers can no 

10 longer be polished to the desired thickness, the 

rotational speeds of the platens, sun gear, etc. of 

15 

the polishing apparatus have been changed manually to· -

control the amount of polishing ·of the plating layers. 

There were however th~ following problems with 

the above method of control of the polishing amount of 

the related art. 

In general, magnetic disks are polished as part 

of the flow of work. Magnetic disks continue to be 

polished even when measuring the thicknesses of the 

20 plating layers of the polished magnetic disks. 

.. 

25 

Therefore, in the interval between when the 

thicknesses are measured to when the rotational speeds 

of the platens ·etc. of the polishing apparatus are 

controlled, poorly polished magnetic.disks end up 

being produced. 

In practice, the thicknesses are often measured 

for one or two magnetic disks sampled in batch units 

(for example, 50 magnetic disks). In some cases, 

further, the thicknesses are measured only once half a 

30 day. In such a case, poorly polished magnetic disks 

end up being produced in large quantities until the 

upper platen and lower platen of the polishing 

apparatus are controlled to a suitable rotational 

speed. 

35 As ~pposed to this, it may be considered to wait 

r 
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until the end of the series of work of measuring the 

plating layers and deciding on the rotational speeds 

of the upper platen and lower platen before polishing 

the next work. However, since this work is performed 

5 manually, a long time wou1d be required to feed back 

the results of the measurement to the polishing work 

and therefore a drop in productivity of the magnetic 

disks would be induced. 

10 

SUMMARY OF THE INVENTION 

The present invention was made to solve the above 

problem and has as its object to provide a polishing 

amount_ control system and a method for the same which 

feeds back the results of measurement of a coating 

layer of a workpiece quickly to the next polishing 

15 work to enable improvement of the productivity of the 

workpiece and further enable high precision polishing 

work. 

To solve the above problem, one aspect of the 

invention provides a polishing amount control system 

20 comprising: a double-side polishing apparatus for 

making at least one of a sun gear and internal gear 

rotate so as to make a carrier holding a-workpiece 

having a coating layer on each of the upper and lower 

surfaces of its substrate rotate and revolve around · 

25 the sun gear and so as to polish a lower surf ace 

coating layer and an upper surf ace coating layer of 

the workpiece by a rotating lower platen and an upper 

platen rotating while pressing against the workpiece; 

a thickness measurement apparatus for measuring the 

30 thicknesses of the upper surf ace coating layer and the 

lower surf~ce coating layer after polishing by the 

double-side polishing apparatus; and a control 

apparatus for controlling the rotational speeds of the 

upper platen and lower platen of the double-side 

35 polishing apparatus in accordance with the thicknesses 
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of the upper surf ace coating layer and lower surface 

coating layer measured by the thickness measurement 

apparatus, wherein the control apparatus comprises: an 

upper platen rotational speed control unit for 

5 computing an upper film polishing amount comprising a 

difference between a thickness of the upper surf ace 

coating layer before polishing of the workpiece and a 

thickness of the upper surf ace coating layer after 

polishing measured by the thickness measurement 

10 apparatus, outputting a value of the upper surface 

coating layer after polishing when the upper film 

polishing amount is within a predetermined allowable 

range of the polishing amount, raising the rotational 

speed of the upper platen with respect to the 

15 workpiece so that the upper film polishing amount 

becomes within the allowable range of the polishing 

amount when the upper film polishing amount is smaller 

than the allowable range of the polishing amount, and 

conversely lowering the rotational speed of the upper 

20 platen with respect to the workpiece so that the upper 

.. 

·25 

film polishing amount becomes within the allowable 

range of the polishing amount when the upper film 

·polishing amount is larg~r than the allowable range of 

the polishing amount; a lower platen rotational speed 

control unit for computing a lower film polishing 

amount comprising a difference between a thickness of 

the lower surf ace coating layer before polishing of 

the workpiece and a thickness of the lower surface 

coating layer after polishing measured by the 

30 thickness measurement apparatus, outputting a value of 

the lower surf ace coating layer after polishing when 

the lower film polishing amount is within a 

predetermined allowable range of the polishing amount, 

raising the rotational speed of the lower platen with 

35 respect to the workpiece so that the lower film 

p· 
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polishing amount becomes within the allowable range of 

the polishing amount when the lower film polishing 

amount is smaller than the allowable range of the 

polishing amount, and conversely lowering the 

5 rotational speed of the lower platen with respect to 

the workpiece so that the lower film polishing amount 

becomes within the allowable range of the polishing · 

amount when the lower film polishing amount is larger 

than the allowable range of· the polishing amount; and 

10 .a double-side thickness difference adjusting unit for , 

controlling the rotational speed of at least one of 

the upper platen and lower platen so that the 

difference of thickness of the two surf aces of the 

workpiece at the next polishing becomes within the 

15 allowable range of thickness when the difference of 

thickness of the two surfaces, comprising the 

difference between the value of the upper surf ace 

coating layer from the upper platen rotational speed 

control unit and the value of the lower surface 

20 coating layer from the lower platen rotational speed 

control unit is outside a predetermined allowable 

range of the thickness. 

Due to the above configuration, the upper surface .. 
coating layer and the lower surface coating layer of 

25 the workpiece are polished by rotation of the upper 

platen and lower platen of the double-side polishing 

apparatus, then the thicknesses of the upper surface 

coating layer and the lower surface coating layer are 

measured by the thickness measurement apparatus. This 

30 being so, in the control apparatus, the rotational 

speeds of the upper platen and the lower platen are· 

controlled in accordance with the thicknesses of the 

coating layers measured by the thickness measurement 
apparatus. That is, due to.the upper platen rotational 

35 speed control unit of the control apparatus, when the 

p 
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computed amount of polishing of the upper film is 

smaller ·or larger than the allowable range of the 

polishing amount, the rotational speed of the upper 

platen is raised or lowered so that the polishing 

5 amount of the upper film of the workpiece at the next 

polishing becomes within the allowable range of the 

polishing amount. Further, du~ to the lower platen 

rotational speed control unit of the contiol 

apparatus, when the computed amount of polishing of 

10 .the lower film is smaller or larger than the allowable ·. 

range of the polishing amount, the rotational speed of 

the lower platen is raised or lowered so that the 

polishing amount of the lower film of the workpiece at 

the next polishing becomes within the allowable range 

15 of the polishing amount. Further, when the polishing 

amount of the upper film and the polishing amount of 

the lower film are within the allowable.range of the 

polishing amount, the double-side thickness difference 

adjusting unit judges if the difference of thickness 

20 of the two surfaces is outside of the allowable range 

of the difference of thickness. When outside the 

allowable range of the difference of thickness, the 

.. 
rotational speed of at least one of the upper platen 

and the lower platen is controlled so that the 

25 difference of thickness of the two surfaces of the 

workpiece at the next polishing becomes within the 

allowable range of the difference of thickness.· 

The thickness measurement apparatus in· the 

invention, however, need only be able to measure the 

30 thicknesses of the upper surface coating layer and 

lower surface coating layer. As an example, the 

thickness measurement apparatus is an X-ray thickness 

meter. 

According to this configuration, it is possible 

35 to measure tbe thicknesses of the upper surface 

p 
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coating layer and the lower surf ace coating layer at a 

high precision. 

Further, as the workpiece, it.is possible to use 

a disk or wafer or various other members. As an 

5 example, the.workpiece is a magnetic disk having a 

nickel-phosphorus plated layer as a coating layer on 

each of the upper and lower surf aces of a .magnetic 

disk substrate. 

Further, the allowable range of the polishing 

10 .amount and the allowable range of the difference of 

thickness may be determined in consideration of the 

flatness of the coating layer etc. As an example, the 

allowable range of the polishing amount is 1 µm to 5 

µm and the ailowable range of the difference of 
. . 

15 thickness is -0.15 µm to +0.15 µm. 

Further, to solve the above problems, the other 

aspect of the invention provides a polishing amount 

control system comprising: a double-side polishing 

apparatus for polishing the two surf aces of a 

20 workpiece; a weight measurement apparatus for 

measuring the weight of a workpiece after polishing by 

the polishing apparatus; and a control apparatus for 

.. 
controlling the polishing time of the polishing 

apparatus in accordance with the weight measured by· 

25 the weight measurement apparatus, wherein the control 

apparatus computes the difference in weight between 

the workpiece before polishing and the workpiece after 

polishing measured by the weight measurement 

apparatus, lengthens the polishing time of the 

30 polishing apparatus so that the difference of weight 

of the workpiece at the next polishing becomes within 

an allowabie range of the weight when the difference 

of weight is smaller than a predetermined allowable 

range of weight, and conversely shortens the polishing 

35 time of the polishing apparatus so that the difference 

.. 
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of weight at the next polishing becomes within the 

allowable range of the weight when the difference of 

weight is larger than the allowable range of weight. 

Due to this configuration, the both surfaces of 

5 . the workpiece are polished by the double-side 

polishing apparatus, then the weight is measured by 

the weight measurement apparatus and the polishing 

time of the polishing apparatus is controlled by the 

control apparatus in accordance with the computed 

10 weight difference. That is, when the weight difference .. 

is smaller or larger than the allowable range of the 

weight,· the polishing time of the polishing apparatus · ·· 

is adjusted so that the weight difference of the 

workpiece at the next polishing becomes within the 

15 allowable range of the weight. 

20 

Note that while the present invention is a 

polishing amount control system comprising a product 

invention, a method enabling achievement of this 

system may also be considered as an invention. 

Therefore, further aspect of the invention 

provides a polishing amount control method comprising: 

a double-side polishing step for simultaneously 

·polishing a lower surface coating layer and an upper 

~ surface coating layer of a workpiece by a double-side 

25 polishing apparatus; a thickness measurement step for · 

measuring the thicknesses of the upper surf ace coating 

layer and the lower surface coating layer of the 

workpiece after the double-side polishing step; and a 

control step for controlling the rotational speeds of 

30 the upper platen and lower platen of the double-side 

polishing apparatus in accordance with the thicknesses 

of the upper surface coating layer and lower surface 

coating layer measured by the thickness measurement 

apparatus, wherein the control step comprises: an 

35 upper platen rotational speed control step for 

r 
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comt;:>Uting an upper film polishing amount comprising a 

difference between a thickness of the upper surf ace 

coating layer before polishing of the workpiece and a 

thickness of the upper surface coating layer after 

5 polishing measured in the thickness measurement step, 

outputting a value of the upper surf ac"e coating layer 

after polishing when the upper film polishing amount 

is within a predetermined allowable range of the 

polishing amount, raising the rotational speed of the 

10 _upper platen with respect to the workpiece so that the . 

upper film polishing amount becomes within the 

allowable range of the polishing amount when the upper .. 

film polishing amount is smaller than the allowable 

range of the polishing amount, and conversely lowering 

15 the rotational speed of the upper platen with respect 

to the workpiece so that the upper film polishing 

amount becomes within the allowable range of the 

polishing amount when the upper film polishing amount 

is larger than the allowable range of the polishing 

20 amount; a lower platen rotational speed control step 

for computing a lower film polishing amount comprising 

a difference between a thickness of the lower surface 

coating layer before polishing of the workpiece and a 
.. 

thickness of the lower surf ace coating layer after . 

25 polishing measured by the thickness measurement step, 

outputting a value of the lower surf ace coating layer 

after polishing when the lower film polishing amount 

is within a predetermined allowable range of the 

polishing amount, raising the rotational speed of the 

30 lower platen with respect to the workpiece so that the 

lower film polishing amount becomes within the 

allowable range of the polishing amount when the lower 

film polishing amount is smaller than the allowable 

range of the polishing amount, and conversely lowering 
35 the rotational speed of the lower.platen with respect 

r 
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to the workpiece so that the lower film polishing 

amount becomes within the allowable range of the 

polishing amount when the lower film polishing amount 

is larger than the allowable range of the polishing 

5 amount; and a double-side thickness difference 

adjusting step for controlling the rotational speed of 

at least one of the upper platen and lower platen so 

that the difference of thickness of the two surf aces 

of the workpiece at the next polishing becomes ·within 

10 the allowable range of thickness when the difference 

of thickness of the two surfaces, comprising the 

difference between the value of the upper surf ace 

coating ·1ayer output in the upper platen rotational 

speed control step and the value of the lower surf ace 

15 coating layer output at the lower platen rotational 

speed control step is outside a predetermined 

allowable ra~ge of the thickness. Further, the aspect 

of the invention of claim 7 comprises a polishing 

amount control method as set forth in claim 6, wherein 

20 in the thickness measurement step, the thicknesses of 

the upper surface coating layer and the lower surf ace 

coating layer are measured by an X-ray thickness 

meter. 
.. 

25 

Further, the aspect of the invention comprises a 

polishing amount control method, wherein in the 

double-side polishing step, a magnetic disk having a 

nickel-phosphorus plated layer as a coating layer on 

each of the upper and lower surfaces of a magnetic 

disk substrate is polished. 

30 Further, the aspect of the invention comprises a 

polishing amount control method, wherein in the upper 

platen rotational speed control step and in the lower 

platen rotational speed control step, an allowable 

range of the polishing amount of 1 µm to 5 µm is set 

35 and in the double-side thickness difference adjusting 
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step, an allowable range of the difference of 

thickness of -0.15 µm. to +0.15 µrn is set. 

Further, the aspect of the invention comprises a 

polishing amount control method comprising: a double-

s side polishing step for polishing the both surfaces of 

a workpiece by a double-side polishing apparatus; a 

weight measurement step for measuring the weight of a 

workpiece after the double-side polishing step; and a 

control step for controlling the polishing time of the 

10 .Polishing apparatus in accordance with the weight 

measured by the weight measurement step, wherein the 

control step computes the difference in weight between 

the workpiece before polishing and the workpiece after 

polishing measured at the _weight measurement step, 

15 lengthens the polishing time of the polishing 

apparatus so that the difference of weight of the 

workpiece at. the next polishing becomes within an 

allowable range of the weight when the difference of 

weight is smaller than a predetermined allowable range 

20 of weight, and conversely shortens the polishing time 

of the polishing apparatus so that the difference of 

weight at the next polishing becomes within the 

allowable range of the weight when the difference of 
' weight is larger than the allowable range of weight: 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and 

advantages of the present invention will become more 

readily apparent f rorn the following detailed 

description of a presently preferred embodi~ent of the 

30 invention taken in conjunction with the accompanying 

drawings, in which: 

FIG. l is a schematic front view of a polishing 

amount control system according to a first embodiment 

of the present invention; 

35 FIG. 2 is a plan view of the system of FIG. l; 

r 
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FIG. 3 is a schematic sectional view of a 

magnetic disk polished by a double-side polishing 

apparatus; 

FIG. 4 is a sectional view of the structure of a 

5 double-side polishing apparatus; . 

FIG. 5 is a sectional view of the state of 

arrangement of an X-ray thickness meter; 

FIG. 6 is a schematic view of the X-ray thickness 

meter body; 

10 FIG. 7 is a block diagram of a control apparatus; 

FIG. 8 is a flow chart of the functions of the 

control apparatus; 

FIG. 9 is a schematic sectional view of the state 

of ·the magnetic disk after polishing; 

15 FIG. ·10 is a graph for explaining the method of 

control of the rotational speed of an upper platen; 

FIG. 11 is a graph for explaining the method of 

control of the rotational speed of a lower platen; 

FIG. 12 is a graph for explaining the method of 

20 adjusting the thickness of plating layers of the .. two 

surfaces·; 

FIG. 13 is a block diagram of essential portions 

of a polishing amount control system according to a 

~ second embodiment of the invention; 

25 FIG. 14 is a graph for explaining a method of 

judging a polishing time by a judgement unit; and 

FIG. 15 is a flow chart for explaining a method 

of judging a polishing time by a judgement unit. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 Below, embodiments of the invention will be 

explained next with reference to the drawings. 

First Embodiment 

FIG. 1 is a schematic front view of a polishing 

amount control system according to a first embodiment 

35 of the present invention, while FIG. 2 is a plan view 



- 13 -

of the system of FIG. 1. 

As shown in FIG. 1 and FIG. 2, the polishing 

amount control system is provided with a double-side 

polishing apparatus 1, an X-ray thickness meter 2 

5 serving as the thickness measurement apparatus, and a 

control apparatus 3. 

The double-side polishing apparatus 1 is an 

apparatus which simultaneously polishes both surfaces 

of a magnetic disk W serving as the workpiece. 

10 FIG. 3 is a schematic sectional view of a 

magnetic disk W polished by the double-side polishing 

apparatus 1. 

As shown in·FIG. 3, the magnetic disk w has 

nonelectrolytic Ni-P plating layers Ml and M2 (upper 

15 surface coating layer and lower surface coating layer) 

as coating layers on the top and bottom surf aces of a 

magnetic disk substrate Wl. The double-side polishing 

apparatus 1 polishes the plating laye~s Ml and M2 to 

desired thicknesses. 

20 FIG. 4 is a sectional view of the structure of 

the double-side polishing apparatus 1. 

The double-side polishing apparatus 1 is a known 

·-polishing apparatus structured having a concentrically 

• assembled sun gear 10, lower platen 11, and internal 

25 gear 12 and having an upper platen 13 on this 

assembly. 

Specifically, a lower platen 11 having a 

polishing pad lla is arranged at the outer 

circumference of the central sun gear 10, and internal 

30 gear 12 is further arranged at the outer circumference 

of the lower platen 11. Gears 14a to 16a for 

transmitting the rotation of the motors 14 to 16 to 

the sun gear 10, lower platen 11, and internal gear 12 

are engaged with the gear teeth lOb to 12b provided at 

35 the bottom ends of the sun gear 10, lower platen 11, 

. . 
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and internal gear 12. 

Further, a driver 17 affixed to the top end of a 

shaft 17d inserted in a central hole of the suri gear 

10 and having a groove 17c on its surface is arranged 

on the sun gear 10. When the upper platen 13 is 

descending, the groove 17c engages with a hook 13c at 

the upper platen 13 side. Further, a gear 18a for 

transmitting the rotation of the motor 18 to the 

driver 17 is engaged with the gear teeth 17b provided 

at the lower end of the shaft 17d of the driver 17. 

Due to this, by setting a magnetic disk W in a 

workpiece holding hole 19a of a carrier 19 placed on 

the polishing pad lla of the lower platen 11 and 

engaged with the sun gear 10 and internal gear 12 and 

15 driving the motors 14 to 16 and 18, the carrier 19 

revolves around the sun gear 10 while rotating, so the 

20 

plating layer Ml of the magnetic disk W is polished by 

the polishing pad 13a of the rotating upper platen 13 

and the plating layer M2 is polished by the polishing 

pad lla of .the rotating lower platen 11. 

In this embodiment, as shown in FIG. 1, an 

unpolished magnetic disk W is set in the workpiece 

·- · holding hole 19a of the carrier 19 of the double-side 

• polishing apparatus 1 by a loader 4-1 (see FIG. 2 an~ 

25 FIG. 4). 

That is, a cassette 5-1 storing one batch (for 

example, 50 sheets) of unpolished magnetic disks W is 

conveyed by a conveyor 6-la and transferred to a 

conveyor 6-lb by a not shown transfer.apparatus. A 

30 robot arm 7-1 then removes the batch of magnetic disks 

W from the cassette 5-1 and places them on an 

carrying-in table 8-1. Fifty chucks 40 of the loader 

4-1 grip the magnetic disks W on the carrying-in table 

8-1, then the loader 4-1 travels along a rail 41 to 

35 directly above the lower platen 11 of the double-side 

p 
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polishing apparatus 1, brings the held magnetic disks 

W close to the 10 carriers 19 each having five 

workpiece holding holes 19a, and sets the magnetic 

disks W inside the workpiece holding holes 19a. 

S Further, an unloader 4-2 removes the magnetic 

disks W from the workpiece holding holes 19a of the 

carriers 19. 

That is, the 50 chucks 40 of the unloader 4-2 

grip the polished magnetic disks W in the workpiece 

10 holding holes 19a, move them to the carrying-out table 

8-2, then place them on it. This being done, the robot 

arm 7-2 successively transfers the magnetic disks W on 

the carrying-out table 8-2 to a washing apparatus 9. 

The washing apparatus 9 successively washes the 50 

15 magnetic disks W, then stores the magnetic disks W in 

a cassette 5-2 on a conveyor 6-2a. The cassette 5-2 

storing the 50 magnetic disks W is transferred to a 

conveyor 6-2b by a not shown transport apparatus, then 

is conveyed to a predetermined location by_ the 

20 conveyqr 6-2b. 

25 

The X-ray thickness meter 2 is for measuring the 

thicknesses of the plating layers Ml and M2 of the 

magnetic disk W. 

The X-ray thickness meter 2; as shown in FIG. 5; 

is arranged above the conveyor 6-2b and measures the 

magnetic disk W raised by a lever 61 of a push-up unit 

60 provided below the conveyor 6-2b. 

Specifically, when the cassette 5-2 conv~yed by 

the conveyor 6-2b reaches directly above the push-up 

30 unit 60, the conveyor 6-2b is made to stop and the 

lever 61 extends out from a clearance of one of the 

conveyor belts (not shown) constituting the conveyor 

6-2b. Further, the SOth magnetic disk W is made to 

rise held by the lever 61 and, as shown by the two-dot 

35 broken line in FIG. 5, enters into the X-ray thickness 

• 
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meter 2. The X-ray thickness meter 2 slides laterally 

in FIG. 5 and has a chuck 20 which can rotate about a 

shaft 20a. The chuck 20 picks up the magnetic disk W 

by suction, then positions the magnetic disk w at a 

5 predetermined position with respect to the X-ray 

thickness meter body 2a. 

10 

F:IG. 6 is a schematic view of the X-ray thickness 

meter body 2a. 

The X-ray thickness meter body 2a, as shown in 

FIG. 6, has an X-ray tube 21, a detector 22, and an 

amplifier 23. 

Due to this, when an X-ray Xl is irradiated from 

for example the X-ray tube 21 to the plating layer Ml, 

a fluorescent X-ray X2 of an amount in accordance with 

15 its thickness is radiated from the surface of the 

plating layer Ml and detected by the.detector 22. A 

voltage Vl corresponding to the amount of the 

fluorescent X-ray X2, that is, the thickness of the 

plating layer Ml, is produced by the detector 22, 

20 amplified by the amplifier 23, and then output. 

.. 

25 

Further, the chuck 20 slides in a direct.ion away from 

the X-ray thickness meter body 2a and rotates and 

positions the magnetic disk W at the above 

predetermined position.in a state with the plating 

layer M2 facing the X-ray thickness meter body 2a. As 

a result, the thickness of the plating layer M2 is 

also detected by_ the X-ray tube 21 and detector 22 and 

output as the voltage V2 from the amplifier 23. Note 

that a selector 24 is provided at the output side of 

30 the amplifier 23. The voltages Vl and V2 are output 

successively to the control apparatus j by switching 

of the selector 24. 

When the thickness finishes being measured, t.he 

suction on the magnetic disk W is released and the 

35 lever 61 shown in· FIG. 5 holding the magnetic disk W 

.. 
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contracts and is pulled into the push-up unit 60 side. 

Due to this, the magnetic disk W is returned to the 

cassette 5-2, the conveyor 6-2b simultaneously starts 

to move, and the cassette 5-2 storing the polished 

5 magnetic disks W is conveyed out. 

The control apparatus 3 is an apparatus for 

controlling the rotational speeds of the upper platen 

13 and lower platen 11 of the double-side polishing 

apparatus 1 in accordance with the thicknesses of the 

10 plating layers Ml. and M2 indicated by the voltages Vl 

and V2 from the X-ray thickness meter 2. 

FIG. 7 is a block diagram of the control 

apparatus 3, FIG. 8 is a flow chart of the functions 

of the control apparatus 3, and FIG. 9 is a sectional 

15 view· of the state of the magnetic disk Wafter 

polishing .. 

The control apparatus 3, as shown in FIG. 7, has 

an upper platen rotational speed control unit 31, a 

lower p~aten rotational speed control unit 32, a 

20 memory 33, a double-side thickness difference 

adjusting unit 34, motor drive units 35, 36, 37, and 

38 for driving the motors 18, 15, 16, and 14, and a 

- timer 39 controlling the operating time of the motor 

1 drive units 35 to 38 as functional blocks. 

25 The upper platen rotational speed control unit 31 

has the function of computing the amount of polishing 

of the upper film comprising the difference of the 

thickness of the plating layer Ml before polishing and 

thickness after polishing indicated by .the voltage Vl 

30 input from the X-ray thickness meter 2. 

The thickness T of the plating layers Ml and M2 

before polishing shown by the broken line in FIG. 9 is 

assumed to be substantially constant in all magnetic 

disks W. The value of the thickness T is stored in 

lS advance in a memory 33 . 

. . 
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The upper platen rotational speed control unit 31 

computes the polishing amount 6Tl (amount of polishing 

of upper film) comprising the difference of the 

thickness Tl of the plating layer Ml indicated by the 

5 voltage Vl and the thickness T of the plating layer Ml 

before polishing read from the memory 33 (step 52 in 

FIG. 8). Next, it is judged if the polishing amount 

6Tl is a value in the preset allowable range of the 

polishing amount of 1.8 µm to 2.2 µm (step S3 in FIG. 

10 8). When the polishing amount 6Tl is out of the above 

· allowable range of the polishing amount (NO in step 3 

of FIG. 8), the control signal Cl (or Cl') changing 

the rotational speed of the upper platen 13 is output 

to the motor drive unit 35. 

15 Here, the allowable range of the polishing amount 

was set to 1. 8 µm to 2. 2 µm based on the ·fact that the 

target value of the polishing amount ~Tl is 2 µm and 

the error is plus or minus 10%. 

Note that in this embodiment, the timer 39 is set 

20 to 3 minutes and the motor drive units 35 to 38 ~re 

made to operate at 3 minute intervals. 

25 

The above control will be explained in detail 

below based on FIG. 10. 

The correspondence between the rotational speed 

(rpm) of the upper platen 13 and the lower platen il 

and the polishing amount of the plating layer (µm) 

when the double-side polishing apparatus 1 performs 

the polishing work for exactly 3 minutes in the 

initial state can be determined in advance, so the 

30 relationship is tabularized and stored in the memory 

33 as shown by the solid lines A and B in FIG. 10. 

Note that the solid line A shows the relationship 

between the rotational speed of th~ upper platen 13 

and the polishing amount of the plating layer Ml, 

35 while the solid line B shows the relationship between 

r 
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the rotational speed of the lower platen 11 and the 
polishing amount of the plating layer M2. Further, in 

the initial state, the rotational speeds a and b of 

the upper platen 13 and lower platen 11 are set so 

S that the polishing amounts of the plating layers Ml 

and M2 become the target value 2 µm by 3 minutes' 

polishing work. 

In this state, as shown by the point Pl in FIG. 

10, when the polishing amount ATl is smaller than 1.8 
10 µm, the upper platen rotational speed control unit 31 

finds the rotational speed al for making the polishing r 

amount ATl 2 µm and outputs the control signal Cl for 

raising the upper platen 13 to this rotational speed 
al to the motor drive unit 35 (YES in step S4 of FIG. 

15 a,· SS). Specifically, as shown by the two-dot broken 
line in FIG. 10, the line passing through the origin 
and the point Pl is found and the rotational speed al 

of the point corresponding to the polishing amount 2 

µm on that line is found. 

20 

.. 

25 

Further, as shown by the point P2 in FIG. 10, 

when the polishing amount ATl is larger than 2.2. µm, 

as shown by the one-dot broken line, the line passing 

through the origin and the point P2 is found and the 
rotational speed al corresponding to 2 .µm on that line 

is found. Further, a control signal Cl' for lowering 

the upper platen 13 to the rotational speed a2 is 

output to the motor drive unit 35 (NO of step S4 in 

FIG. 8, S6) . 

On the other hand, the lower platen rotational 

30 speed control unit 32 also performs similar control as 

with the upper platen rotational speed control unit 31 

for the lower p~aten 11. 

That is, when the voltage V2 from the X-ray 

thickness meter 2 is input (YES in step s7 of FIG. 8), 
35 the polishing amount AT2 (polishing amount of lower 
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film) comprising the difference between the thickness 

T2 of the plating layer M2 and the thickness T before 

polishing is computed (step SS of FIG. 8) and it is 

judged if the polishing amount AT2 is within 1.8 µm to 

5 2.2 µrn (step S9 in FIG. 8). 

Further, as shown by the point Ql of FIG. 11, 

when the polishing amount .6.T2 is smaller than 1. 8 µrn,· 

as shown by the two-dot broken line, the line passing 

through the origin and the point Ql is found and the 

10 rotational speed bl corresponding to the polishing 

15 

amount 2 µm on the line is found. Further, a control r 

signal C2 for raising the lower platen 11 to the 

rotational speed bl is output to the motor drive unit 

36 (NO at step S9 in FIG. 8, YES at step SlO, Sll). 

Further, as shown at the point Q2 in FIG. 11, 

when the polishing amount .OT2 is larger than 2.2 µm, 

as shown by the one-dot broken line in FIG. 11, the 

line passing through the origin and the point Q2 is 

found, and a control signal C2' for lowering to the 

20 rotational speed b2 of the point corresponding to 2 µrn 

on the line is output to the motor drive unit 36 (NO 

at step SlO in FIG. 8, S12). 

.. 
25 

·~ . Further, when the polishing amounts .6.Tl and .6.T2 

of the plating layers Ml and M2 are both within 1.8 µrn 

to 2.2 µrn (YES at step S3 in FIG. 8, YES at S9), the 

thickness Tl and polishing amount .6.Tl of the plating 

layer Ml and the thickness T2 and polishing amount .6.T2 

of the plating layer M2 are input from the upper 

platen rotational speed control unit 31 and the lower 

30 platen rotational speed control unit 32 to the double-

side thickness difference adjusting unit 34. 

Next, the double-side thickness difference 

adjusting unit 34 computes the thickness difference AT 

(difference of thicknesses of both sides) comprising 

35 the difference between the thickness Tl of the plating 
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layer Ml and the thickness T2 of the plating layer M2 

and judges if that thickness difference 6T is within 

the preset allowable range of the thickness of -0.15 

µ.rn to +0.15 µm (Sl3 and 514 in FIG. 8). 

Further, when the thickness difference ~T is 

within -0.15 µm to +0.15 µm, no control signal is 

output (YES at step 514 in FIG. 8, Sl5) . 

As opposed to this, when the thickness difference 

6T is out of .the range of -0.15 µrn to +0.15 µrn, the 

10 rotational speed of the platen furthest from the 

polishing amount of 2 µm is controlled (NO at step 514 r 

in FIG. 8, 516) . 

For example, as shown by the point Rl of FIG. 12, 

when the polishing amount ~Tl of the plating layer Ml 

15 whi.ch has become the thickness Tl is further from the 

polishing amount of 2 µrn than the polishing amount 6T2 

of the plating layer M2 which has become the thickness 

T2 shown by the point R2. Further, when the thickness 

difference 6T (= Tl-T2) is outside the range of -0.15 

20 µrn to +0.15 µrn, as shown by the one-dot broken line, 

the line. passing through the origin and the point Rl 

is found and the rotational speed a3 of the point on 

the line and corresponding to the poli~hing amount of 

the point R2 is found. Further, the control signal Cll 

25 for lowering the upper platen 13 to the rotational 

speed a3 is output to the motor drive unit 35 to 

control the upper platen 13 ·(step Sl7 in FIG. 8). 

Conversely, when the polishing amount 6T2 is 

further from the polishing amount 2 µrn than the 

30 polishing amount 6Tl, as shown by the two-dot broken 

line, the line passing through the origin and the 

~oint R2 is found and the rotational speed b3 on the 

line and corresponding to the polishing amount of Rl 

is found. Further, the control signal C22 for lowering 

35 the lower platen 11 to the rotational speed b3 is 
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output to the motor drive unit 36 (step 517 in FIG. 

8) • 

The motor drive unit 35 is a unit for driving the 

motor 18 based ori the control signals Cl (or Cl') and 

5 Cll from the upper platen rotational speed control 

unit 31 and the double-side thickness difference 

adjusting unit 34. The upper platen 13 rotates at a 

rotational speed indicated by these control signals. 

The motor drive unit ·36· is a portion for driving 

10 the motor 15 based on the control signals C2 (or C2') 

and C22 from the lower platen rotational speed control 

unit 32 and the double-side thickness difference 

adjusting unit 34. The lower platen 11 rotate at a 

rotational speed indicated by these control signals. 

15 The motor drive unit 37 is a portion for driving 

the motor 16 for the internal gear 12. The motor drive 

unit 38 is a portion for driving the motor 14 for the 

sun gear 10. 

The timer 39 is for making the motor drive units 

20 35 to 38 operate for exactly the set time (3 minutes 

.. 

25 

··in this embodiment) and is controlled by the not shown 

system controller. 

Specifically, in FIG. 1, when the 50 magnetic 

disks W are set in the ca·rrier 19 of the double-side 

polishing apparatus 1 and the upper platen 13 presses 

against these magnetic disks W, the system controller 

turns the timer 39 on. Due to this, the motor drive 

units 35 to 38 operate for exactly 3 minutes. Further, 

the system controller is a known controller for 

30 controlling the operation of the system as a whole 

except for the X-ray thickness meter 2 and the control 

apparatus 3 such as the operations of the conveyors 6-

1 and 6-2, the robot arms 7-1 and 7-2, the loader and 

unloader 4~1 and 4-2, and the washing apparatus 9, the 

35 elevating operation of the upper platen 13, and the on 

r 
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oper~tion of the timer 39. 

Next, an explanation will be given of the 

operation of the polishing amount control system of 

this embodiment. 

In FIG. 1, when a cassette 5-1 storing one batch 

of magnetic disks W is conveyed by a conveyor 6-lb, 

the magnetic disks W are taken out by the robot arm 7-

1 and placed on the carrying-in table 8-1. Next, the 

loader 4-1 descends, ·grips the magnetic disks W by the 

chucks 40, then rises and moves directly above the 

double-side polishing apparatus 1. The loader 4-1 

descends toward the lower platen 11, places the 

gripped magnetic disks W in the workpiece holding 

holes 19a of the carrier 19 on the lower platen 11, 

15 then again rises and moves above the carrying-in table 

8-1. 

Next, when the upper platen 13 descends toward 

the lower platen 11, the magnetic disks W are pressed 

against by a predetermined force, and the timer 39 of 

20 the control apparatus 3 is turned on. The motors·14 to 

16 and 18 operate, the plating layers Ml and M2 of the 

magnetic disks W are polished by the polishing pads 

13a and lla of the upper platen 13 and lower platen 

• 11, and thereby a double-side polishing step is 

25 executed. 

After 3 minutes pass, the motors 14 to 16 and 18 

are stopped. When one batch's worth of the double-side 

polishing step is finished, the upper platen 13 rises. 

The unloader 4-2 reaches directly above the lower 

30 platen 11, descends, grips the polished magnetic disks 

W by the chucks 40, then moves toward the carrying-out 

table 8-2 side. 

In parallel with this, the magnetic disks W are 

arranged on the carrying-in table 8-1 by the robot arm 

35 7-1 and the magnetic disks W are gripped and conveyed 

r 
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by the loader 4-1. The magnetic disks W are then set 

in the workpiece holding holes 19a of the carrier 19 

of the double-side polishing apparatus 1. 

On the other hand, the unloader 4-2 descends when 

5 reaching directly above the carrying-out table 8-2 and 

arranges the gripped magnetic disks W on the carrying­

out table 8-2. Next, the magnetic disks W on the 

carrying-out table 8-2 are successively sent by the 

robot arm 7-2 to the washing apparatus 9. The magnetic 

10 disks W washed by the washing apparatus 9 are stored 

·in an empty cassette 5-2 on the conveyor 6-2a. 

This cassette 5-2 is moved from the conveyor 6-2a_ 

to the conveyor 6-2b. When reaching directly beneath 

the X-ray thickness meter 2, the conveyor 6-2b stops 

15 and the SOth magnetic disk W in the cassette 5-2 is 

picked up by suction by the lever 61 of the push-up 

unit 60. 

When the magnetic disk W is picked up by suction 

by the chuck 20 of the X-ray thickness meter 2, the 

20 thickness measurement step is performed. That isr the 

X-ray thickness meter body 2a of the X-ray thickness 

meter 2 is actuated, the thicknesses of the plating 

layers Ml and M2 of the magnetic disk W are measured, 

.. 
25 

and the voltages Vl and V2 indicating the thicknesses 

Tl and T2 of the plating layers Ml and M2 are output 

to the control apparatus 3. 

Next, the control step is proceeded to and the 

different processes are executed. 

That is, at the upper platen rotational speed 

30 control unit 31 and the lower platen rotational speed 

control unit 32, the polishing amounts l}.Tl and l}.T2 are 

found and it is judged if these are within the 

allowable range of the polishing amount of 1.8 µm to 

2.2 µm. At first, the conditions of the polishing pads 

35 13a, lla, etc. do not change, so the polishing amounts 

..... ·~ ... ":">, .. :.· ... ~· •.·. 

,. 
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ATl and AT2 are within the range of 1.8 µm to 2.2 µm 

and the polishing amounts ATl and AT2 are output to 

the double-side thickness difference adjusting unit 

34. Further, in the double-side thickness difference 

adjusting unit 34, the thickness difference AT is 

found and it is judged if the thickness difference AT 

is within the allowable range of the thickness 

difference of -0.15 µm to +0.15 µrn. When the thickness 

difference AT is within the range of -0.15 µm to +0.15 

10 µrn, no control signal is output from the double-side 

thickness difference adjusting unit 34. 

When the polishing work of the double-side 

polishing apparatus 1 is repeated, however, the 

polishing pads 13a and lla become worn and the 

15 polishing conditions of the double-side polishing 

apparatus 1 change. Even if the polishing amount ATl 

and the polishing amount AT2 are within the range of 

1.8 µm to 2.2 µm, the thickness difference AT falls 

out of the range of -0.15 µm to +0.15 µm. 

20 In this case, as explained above, the control 

• 

25 

signal Cll or control signal C22 is output from the 

double-side thickness difference adjusting unit 34 to 

the motor drive unit 35 or motor drive unit 36. As a 

result, the rotational speed of the upper platen 13 .or 

the lower platen 11 changes at the time of the next 

polishing work of the double-side polishing apparatus 

1 and the thickness difference AT between the 

thickness Tl of the plating layer Ml of the magnetic 

disk W and the thickness T2 of the plating layer M2 

30 becomes substantially zero (double-side thickness 

difference adjusting step) . 

Further, when the polishing conditions remarkably 

deteriorate and the polishing amount ATl of the 

plating layer Ml or the polishing amount AT2 of the 

35 plating layer M2 deviate from the range of 1.8 µrn to 

. 
• ·• ·. •"!·•. ·~···':' ... :"'::"-.·· .• 
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2.2 µm, as explained above, the control signal Cl (or 

Cl') is output from the upper platen rotational speed 

control unit 31 to the motor drive unit 35 and the 

control signal C2 {or C2') is output from the lower 

5 platen rotational speed control unit 32 to the motor 

drive unit 36. As a result, the upper platen 13 or 

lower platen 11 rotate by a rotational speed indicated 

by the control signal with respect to the magnetic 

disk W of the next polishing and the polishing amounts 

10 ~Tl and AT2 at the plating layers Ml and M2 of the 

magnetic disk W of the next polishing are made to fall 

in the range of 1.8 µm to 2.2 µm (upper and lower 

platen rotational speed control step) . 

In this way, according to the polishing amount 

15 control system of this embodiment, the results of the 

measurement by the X-ray thickness meter 2 are 

immediately fed back to the motors 15 and 18 of the 

double-side polishing apparatus 1, so the wait time in 

the magnetic disk W of the next polishing can become 

20 shorter and as a result it is possible to improve the 

productivity of the magnetic disks W. 

.. 

Further, since the allowable range of the 

polishing amount is set to 1.8 µm to 2.2 µm, it is 

possible to reliably polish the plating layers Ml a·nd 

25 M2 of the magnetic disks W flat. 

Further, since the allowable range of the 

thickness difference is set to -0.15 µm to +0.15 µm, 

the thicknesses of the plating layers Ml and M2 become 

substantially equal and it is possible to produce 

30 magnetic disks W with high properties. 

35 

•. ·•·· .. ;-.·: •. ~··•.•."•••:.•·".••r .. •• 

Second Embodiment 

FIG. 13 is a block diagram of essential portions 

of a polishing amount control system according to a 

second embodiment of the invention. 

The polis~ing amount control system of this 

""•H----... 
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embodiment differs from the first embodiment in the 

point of control of the polishing time of the double­

side polishing apparatus 1 in accordance with the 

difference bet~een the weight of the magnetic disk W 
5 before polishing and the weight of the magnetic disk W 

after polishing. 

In F~G. 13, the scale 2'-1 is a meter for 

measuring the total weight of one batch's worth of 

magnetic disks before polishing by the double-side 
10 polishing apparatus 1. This measured weight "11 is 

input to a judgement unit 30 of the control apparatus 
3'. On the other hand, the scale 2'-2 is a meter for 

measuring the total weight of one batch's worth of the 

magnetic disks W after polishing by the double-side 
15 polishing apparatus 1 and washing by the washing 

apparatus 9. The measured weight "12 is input to the 

judgement unit 30. 

The scales 2'-1 and 2'-2, as shown by the broken 
lines in FIG. 1, are provided near the starting end of 

20 the conveyor 6-lb and near the ending end of the· 

conveyor 6-2a and measure the weights of the magnetic 
disks W in the cassettes 5-1 and 5-2 transferred by a 

not shown transfer apparatu~. 

25 

The judgement unit 30 of the control apparatus. 3' 

is a portion for judging the polishing time of the 

double-side polishing apparatus 1 in accordance with 

the weight difference 6"1 between the measured weight 

"11 from the scale 2'-1 and the measured weight "12 from 

the scale 2'-2. 

30 Next, an explanation will be given .of the method 
of judging the.polishing time by the judgement unit 30 
based on FIG. 14 and FIG .. 15. 

For example, in the initial state where the 

polishing pads 13a and lla of the upper platen 13 and 
35 the lower platen 11 are normal, when the timer 39 is 

r 
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set to 3 minutes, a magnetic disk W is polished by 

exactly a desired amount and the weight difference aoo 
is 10 g. 

Under these conditions, the correspondence 

5 between the polishing time and the weight difference 

aoo becomes the solid line C shown in FIG. 14, so this 

relationship is tabularized and stored in the memory 

33'. Specifically, the target value of the weight 

difference 6~ when polishing 50 magnetic disks W for 3 

10 minutes is for example made 10 g and, considering an 

error or plus or minus 10%, the allowable range of the 

weight D is set to 9 to 11 g. In this state, when the -

polishing time for making the weight difference 600 9 g 

is 2.5 minutes and the polishing time for making the 

15 weight difference 600 11 g is 3.5 minutes, as shown by 

the hatching, a value between the weight difference 9 

g of the 2.5 minutes polishing time and the weight 

difference 11 g of the 3.5 minutes polishing time is 

stored in the memory 33' as the allowable range of the 

20 weight D. 

25 

Next, the judgement unit 30 computes the weight 

difference aoo of the measured weights ~l and 002 from 

the scales 2'-1 and 2'-2 (steps Sl and S3 of FIG. 15). 

Further, when the weight difference 600, as shown by· 

the point Dl, is smaller than the allowable range of 

weight D, as shown by the two-dot broken line, the 

line passing through the origin and the point 01 is 

found and the time el (> 3.5 minutes) giving a weight 

difference 600 6f 10 g on the line is found. The timer 

30 39 is changed to this time el (steps 53 and S4 in.FIG. 

15) . 

Further, when the weight difference aoo, as shown 

by the point 02, is larger than the allowable range of 

weight D, as shown by the one-dot broken line, the 

35 line passing through the origin and the point D2 is 
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found and the time e2 (> 2.5 minutes) giving a-weight 

difference A~ of 10 g on the line is found. The timer 

39 is changed.to this time e2 (steps S3 and SS in FIG. 

15) . 

Note that, while natural, when the weight 

difference A~ is within the allowable range of weight 

D, the timer 39 is not changed (steps S3 and S6 in 

FIG. 15). 

By this configuration, when the polishing 

10 conditions of the double-side polishing apparatus 1 

· chapge due to roughening of the polishing pads 13a and r 

lla of the upper platen 13 and lower platen 11 and the 

weight difference A~ of the measured weights ~1 and ~2 

from the scales 2'-1 and 2'-2 is out of the above 

15 al~owable range of weight D, the setting of the timer 

39 is changed by the judgement unit 30. As a result, 

the operating time of the motor drive units.35 to 38 

change, the polishing work time of the double-side 

polishing apparatus 1 changes, and the magnetic disk W 

20 of the next polishing is polished by exactly the. 

desired polishing amount. 

.. 
25 

The rest of the configuration, mode of operation, 

and effects are similar to those of the first 

e~odiment so explanations thereof are omitted . 

Note that the present invention is not limited to 

the above embodiment. Various modifications and 

changes may be made within the scope of the gist of 

the invention. 

For example, in the above embodiment, use was 

30 made of the double~side polishing apparatus 1 as a 

polishing apparatus, but of course a similar effect 

can also be obtained even if using the double-side 

polishing apparatus as a lapping apparatus. 

In the above first embodiment, the X-ray 

35 thickness meter 2 measured the SOth magnetic disk W, 

, 
·:·.-~~··············-··:-· .. ·- .. 



- 30 -

but it is also possible to measure any one of the 

first to 49th magnetic disks W. Further, it is also 

possible to measu~e a plurality of magnetic disks W 

and input the average values of the thicknesses of the 

5 measured plurality of magnetic disks W as the voltages 

Vl and V2· to the upper platen rotational speed control 

unit 31 and the lower platen rotational speed control 

unit 32 of the control apparatus 3. Further, in this 

embodiment, it was assumed that the thickness of the 

10 plating layers Ml and M2 before polishing was a 

constant value T, but as shown by the two-dot broken 

line of FIG. 2, it is possible to provide another X­

ray thickness meter 2 above the conveyor 6-lb, measure 

the thickness of the magnetic disk W before polishing 

15 as. well, input the results of measurement of the 

thicknesses of the plating layers Ml and M2 before 

polishing and the results of measurement of the 

thicknesses of the plating layers Ml and M2 after 

polishing to the upper platen rotational speed control 

20 unit 31 and the lower platen rotational speed control 

unit 32 of the control apparatus 3, and compute the 

difference of the results of measurement to obtain 

high precision polishing amounts 6Tl and 6T2. 

~ In the above first embodiment, the allowable 

25 range of the polishing amount was set to -1.8 µm. to 

2.2 µm and the allowable range of the thickness 

difference was set to -0.15 µm to +0.15 µm, but this 

is to ensure the flatness of the plating layers and 

reduce the thickne.ss difference of the two plating 

30 layers. A_ccordingly, if possible to secure flatness of 

the plating layers, the allowable range of the 

polishing amount may be set freely within the range of 

1 µm to 5 µm. For example, it is possible to set the 

target value of the polishing amount to 3 µm and, 

35 considering an error of plus or .minus 10%, to set the 

... _ .. ~-....~··7""· ... - ....... ·.·--·~· .. ··"':" 
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allowable range of the polishing amount to 2.7 µm to 

3.3 µm. Further, it is possible to set the allowable 

range of the polishing amount to about 2 µm and the 

allowable range of the thickness difference to about O 

5 µm or other constant values. Further, other types of 

10 

workpieces are not limited to the values of the 

allowable range of the polishing amounts or the 

allowable range of the thickness difference in the 

above embodiment. The values may be suitably set in 

· consideration of the flatness of the surf ace of the 

workpieces and the thickness difference between 

surfaces. 

The first embodiment was configured to control 

the rotational speeds of just the upper platen 13 and 

15 lower platen 11, but the point is to cont'rol the 

relative rotational speed of the upper platen 13 or 

the lower platen 11 with respect to the magnetic disk 

W. Accordingly, it is possible to obtain the desired 

relative rotational speed by controlling the 

20 rotational speeds of the sun gear 10, internal gear 

12, upper platen 13, and lower platen 11. 

.. 

25 

Further, in the second embodiment, the allowable 

range of the weight D was set to 9 g to 11 g, but the 

invention is not limited to. this. 

As explained in detail above, according to the 

aspects of the invention, the results of the 

measurement of thickness are immediately fed back to 

the polishing work of the next workpiece, so it is 

possible to improve the productivity of the 

30 workpieces. 

Further, it is possible to measure the thickness 

of a workpiece coating layer with a high precision. 

Further, the polishing amount of an Ni-P plating 

layer is controlled so the polishing amount of the 

35 workpiece next polished becomes within the allowable 

. ~,...- ····-····· 

..... ·····: ......... 
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range of the polishing amount of 1 µrn to 5 µm, so it 

is possible to secure flatness of the plating layer. 

Also, it is controlled so the thickness difference of 

the two plating layers falls within the allowable 

5 range of the thickness difference of -0.15 µm to +0.15 

µrn, so high precision polishing with almost no 

difference between the two plating layers becomes 

possible. 

Further, the results of the measurement of the 

10 weight are immediately fed back to the next workpiece 

polishing work, so it is possible to improve the 

productivity of the workpieces. 
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What is claimed is: 

1. A polishing amount control system 

comprising: 

5 a double-side polishing apparatus for making at 

least one of a sun gear and internal gear rotate so as 

to make a carrier holding a workpiece having a coating 

layer on each of the upper and lower surfaces of its 

substrate ·rotate and revolve around the sun gear and 

10 so as to polish a lower surface coating layer and an 

upper surf ace coating layer of the workpiece by a r 

rotating lower platen and an upper platen rotating 

while pressing against the workpiece; 

a thickness measurement apparatus for measuring 

15 the thicknesses of the upper surf ace coating layer and 

the lower surf ace coating layer after polishing by 

said double-side polishing apparatus; and 

a control apparatus for controlling the 

rotational speeds of the upper platen and lower platen 

20 of said double-side polishing apparatus in accordance 

with the thicknesses of the upper surface coating 

layer and lower surf ace coating layer measured by said 

thickness measurement apparatus, wherein 
.. 

25 

the control apparatus comprises: 

an upper platen rotational speed control unit for 

computing an upper film polishing amount comprising a 

difference between a thickness of the upper surf ace 

coating layer before polishing of the workpiece and a 

thickness of the upper surf ace coating layer after 

30 polishing measured by said thickness measurement 

apparatus, outputting a value of the upper surface 

coating layer after polishing when the upper film 

polishing amount is·within a predetermined allowable 

range of the polishing amount, raising the rotational 

35 speed of the upper platen with respect to the 

..... ~·...-:-.. ~- . . •: .......... · .. .. 
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workpiece so that the upper film polishing amount 

becomes within the allowable range of the polishing 

amount when the upper film polishing amount is smaller 

than the allowable range of the polishing amount, and 

5 conversely lowering the rotational speed of the upper 

platen with respect to the workpiece so that the upper 

film polishing amount becomes within the allowable 

range of the polishing amount when the upper film 

polishing amount is larger than the allowable range of 

10 the polishing amount; 

a lower platen rotational speed control unit for 

computing a lower film polishing amount comprising a 

difference between a thickness of the lower surf ace 

coating layer before polishing of the workpiece and a 

15 thickness of the lower surface coating layer after 

polishing measured by said thickness measurement 

apparatus, outputting a value of the lower surface 

coating layer after polishing when the lower film 

polishing amount is within a.predetermined.allowable 

20 range of the polishing amount, raising the rotational 

~peed of the lower platen with respect to the 

workpiece so that the lower film polishing amount 

~ becomes within the allowable range of the polishing 

amount when the lower film polishing amount is smaller 

25 than the allowable range of the polishing amount, and 

conversely lowering the rotational speed of the lower 

platen with respect to the workpiece so that the lower 

film polishing amount becomes within the allowable 

range of the polishing amount when the lower film 

30 polishing amount is larger than the allowable range of 

the polishing amount; and 

·a double-side thickness difference adjusting unit 

for controlling the rotational speed of at least one 

of the upper platen and lower platen so that the 

35 difference of thickness of the two surfaces of the 
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wo~kpiece at the next polishing becomes within the 
allowable range of thickness when the difference of 
thickness of the two surfaces, comprising the 
difference between the value of the upper surf ace 

5 coating layer from said upper platen rotational speed 
control unit and the value of the lower surface 
coating layer from said lower platen rotational speed 
control unit.is outside a predetermined allowable 
range of the thickness. 

10 2. A polishing amount control system as set . 
forth in claim 1, wherein said thickness measurement 
apparatus is an X-ray thickness meter. 

3. A polishing amount control system as set 
forth in claim 1, wherein the workpiece is a magnetic 

15 disk having a nickel-phosphorus plated layer as a 
coating layer on each of the upper and lower surfaces 
of a magnetic disk substrate. 

4. A polishing amount control system as set 
forth in claim 3, wherein the allowable range of the 

20 polishing amount is 1 µm to 5 µm and the allowable 
range of the difference of thickness is -0.15 µm to 
+0.15 µrn. 

25 

30 

5. A polishing amount control system 
comprising: 

a double-side polishing apparatus for polishing 
both surfaces of a workpiece; 

a weight measurement apparatus for measuring the 
weight of a workpiece after polishing by said 
polishing apparatus; and 

a control apparatus for controlling the polishing 
time of said polishing apparatus in accordance with 
the weight measured by said weight measurement 
apparatus, wherein 

said control apparatus computes the difference in 
35 weight between the workpiece before polishing and the 

... 
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workpiece after polishing measured by said weight 

measurement apparatus, lengthens the polishing time of 

said polishing apparatus so that the difference of 

weight of the workpiece at the next polishing becomes 

5 within an allowable range of the weight when the 

difference of weight is smaller than a predetermined 

allowable range of weight, and conversely shortens the 

polishing time of said polishing apparatus so that the 

difference of weight at the next polishing becomes 

10 

15 

within the allowable range of the weight when the 

difference of weight is larger than the allowable 

range of weight. 

6. A polishing amount control method 

comprising: 

a double-side polishing step for simultaneously 
polishing a lower surface coating layer and an upper 

surf ace coating layer of a workpiece by a double-side 

polishing apparatus; 

a thickness measurement step for measuring the 

20 thicknesses of the upper surf ace coating layer and the 

lower surf ace coating layer of the workpiece after the 

~ouble-side polishing step; and 

• a control step for controlling the rotational 

speeds of the upper platen and lower platen of .the 

25 double-side polishing apparatus in accordance with the 

thicknesses of the upper surf ace coating layer and 

lower surface coating layer measured by the thickness 

measurement apparatus, wherein 

the control step comprises: 

30 an upper platen rotational speed control step for 

computing an upper film polishing amount comprising a 

difference between a thickness of the upper surface 

coating layer before polishing of the workpiece and a 

thickness of the upper surface coating layer after 
35 polishing measured in said thickness measurement step, 

,. 
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outputting a value of the upper surface coating layer 

after polishing when the upper film polishing amount 

is within a predetermined allowable range of the 

polishing amount, raising the rotational speed of the · 

5 upper platen with respect to the workpiece so that the 

upper film polishing amount becomes within the 

allowable rarige of the polishing amount when the _upper 

film polishing amount is smaller than the allowable 

range of the polishing amount~ and conversely lowering 

10 the rotational speed of the upper platen with respect 

to the workpiece so that the upper film polishing 

amount becomes within the allowable range of the 

polishing amount when the upper film polishing amount 

is larger than the allowable range of the polishing 

15 amount; 

• lower platen rotational speed control step for 

computing a lower film polishing amount comprising a 

difference between a thickness of the lower surf ace 

coating layer before polishing of the workpiece ~nd a 

20 thickness of the lower surf ace coating layer after 

polishing measured by said thickness measurement step, 

outputting a value of the lower surf ace coating layer 

after polishing when the lower film polishing amount 
• 

is within a predetermined allowable range of the 

25 polishing amount, raising the rotational speed of the 

lower platen with respect to the workpiece so that the 

lower film polishing amount becomes within the 

allowable range of the polishing amount when the lower 

film polishing amount is smaller than the allowable 

30 ·range of the polishing amount, and conversely lowering 

the rotational speed of the lower platen with respect 

to the workpiece so that the lower f ilrn polishing 

amount becomes within the allowable range of the 

polishing amount when the lower film polishing amount 

35 is larger than the allowable range of the polishing 

r 
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amount; and 

a double-side thickness difference adjusting step 

for controlling the rotational speed of at least one 

of the upper platen and lower platen so that the 

5 difference of thickness of the two surf aces of the 

workpiece at the next polishing becomes within the 

allowable range of thickness when the difference of 

thickness of the two surfaces, comprising the 

difference between the value of the upper surf ace 

10 coating layer output in said upper platen rotational 

speed control step and the value of the lower surface 

coating layer output at said lower platen rotational 

speed control step is outside a predetermined 

allowable range of the thickness. 

15 7. A polishing amount control method as set 

forth in claim 6, wherein in said thickness 

measurement step, the thicknesses of the upper surface 

coating layer and the lower surface coating layer are 

measured by an X-ray thickness meter. 

20 8. A polishing amount control method as set 

25 

forth in claim 6, wherein in said double-side 

polishing step, a magnetic disk having a nickel­

phosphorus plated layer as a coating layer on each of 

the ~pper and lower surfaces of a magnetic disk 

substrate is polished. 

9. A polishing amount control method as set 

forth in claim 8, wherein in said upper platen 

rotational speed control step and in said lower platen 

rotational speed control .step,.·. an allowable range of 

30 the polishing amount of 1 µm ·to 5 µm is set and in 

said double-side thickness difference adjusting step, 

an allowable range of the difference of thickness of -

0.15 µm to +0.15 µmis set. 

10. A polishing amount control method 

35 comprising: 

.. 
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a double-side polishing step for polishing both 

surf aces of a workpiece by a double-side polishing 

apparatus; 

a weight measurement step for measuring the 

5 weight of a workpiece after said double-side polishing 

step; and 

10 

a control step for controlling the polishing time 

of the polishing apparatus in accordance with the 

weight measured by said weight measurement step, 

·wherein 

said control step computes the difference in 

weight between the workpiece before polishing and the 

workpiece after polishing measured at said weight 

me~surement step, lengthens the polishing' time of the 

15 polishing apparatus so that the difference of weight 

of the workpiece· at· the next polishing becomes within 

an allowable range of the weight when the difference 

of weight is smaller than a predetermined allowable 

range of weight, and conversely shortens the polishing 

20 time of the polishing apparatus so that the difference 

of weight at the next polishing becomes within the 

allowable range of the weight when the difference of 

weight is larger than the allowable range of weight. 

p 


