
AN ADJUSTMENT APPARATUS FOR ADJUSTING PROCESSING UNITS 

PROVIDED IN A SUBSTRATE PROCESSING APPARATUS, 

AND 

A SUBSTRATE PROCESSING APPARATUS HAVING SUCH AN ADJUSTMENT 

5 APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to an adjustment apparatus for adjusting a plurality 

10 of processing units in a substrate processing apparatus for processing a substrate, such as 

a wafer. The present invention also relates to a substrate processing apparatus having 

such an adjustment apparatus. 

Description of the Related Art: 

A substrate processing apparatus is a complex device capable of performing a 

15 series of processing operations including operations of polishing, cleaning, and drying a 

substrate, such as a wafer. Such a substrate processing apparatus is constituted by a 

variety of processing units including polishing units, cleaning units, drying units, 

transporting units, etc. These processing units are assembled together in a 

manufacturing factoiy that manufactures substrate processing apparatus. Before a 

20 substrate processing apparatus is shipped from the manufacturing factory, operations of 

each of the processing units thereof are adjusted in order to ensure that the substrate 

processing apparatus works properly in its entirety. 

It is important for a manufacturer of a substrate processing apparatus to ship the 

substrate processing apparatus to a customer promptly after the manufacturer has received 

25 an order from the customer. After the shipment, it is also important to adjust operations 

of the substrate processing apparatus in a customer's facility so that the substrate 

processing apparatus can start working immediately. Further* in order to make a 

downtime of the substrate processing apparatus as short as possible, it is also necessary to 
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reduce a time of maintenance that is to be carried out periodically. 

However, since the substrate processing apparatus is an assembly of multiple 

processing units, it takes a considerable time to adjust the operations of the substrate 

processing apparatus before and after the shipment from the manufacturer. Furthermore, 

5 it takes a long time to cany out the periodic maintenance of the substrate processing 

apparatus. This is because the substrate processing apparatus is equipped with only a 

single adjusting device. Specifically, since the adjusting device is capable of adjusting 

only one processing unit at a time, it takes a long period of time to complete the 

adjustment of all the processing units. In particular, a longer period of time is required 

10 for adjustment of a state-of-the-art substrate processing apparatus, because there are a lot 

of items to be adjusted for achieving a high throughput. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the above circumstances. It is 

15 therefore an object of the present invention to provide an adjustment apparatus capable of 

adjusting various types of processing units of a substrate processing apparatus within a 

shorter period of time. It is also an object of the present invention to provide a substrate 

processing apparatus having such an adjustment apparatus. 

To achieve the above object, in one aspect of the present invention, there is 

20 provided an adjustment apparatus for adjusting processing units for performing 

designated operations on a substrate, comprising: a main operation device configured to 

manipulate the processing units and adjust the designated operations; terminal operation 

devices configured to manipulate the processing units and adjust the designated 

operations, each of the terminal operation devices being configured to be able to 

25 manipulate at least one of the processing units; a network that connects the processing 

units and the main operation device to each other; and connecting devices configured to 

connect the terminal operation devices to the network and disconnect the terminal 

operation devices from the network. 
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In a preferred aspect of the present invention, the main operation device has an 

interlock function that does not permit any two of the main operation device and the 

terminal operation devices to simultaneously manipulate any one of the processing units. 

In a preferred aspect of the present invention, the terminal operation devices are 

5 configured to send adjustment parameters, which have been used to adjust the processing 

units, to the main operation device, and the main operation device is configured to store 

the adjustment parameters therein. 

In a preferred aspect of the present invention, the adjustment parameters stored 

in the main operation device are shared by all of the main operation device and the 

10 terminal operation devices through the network. 

In a preferred aspect of the present invention, the main operation device and the 

terminal operation devices have the same software therein and work according to the 

software. 

In a preferred aspect of the present invention, the main operation device and the 

15 terminal operation devices have the same user interfaces. 

In a preferred aspect of the present invention, the terminal operation devices are 

configured to automatically download the software stored in the main operation device 

through the network, and install the downloaded software therein. 

In a preferred aspect of the present invention, the number of terminal operation 

20 devices is the same as the number of processing units. 

In another aspect of the present invention, there is provided a substrate 

processing apparatus comprising: processing units for performing designated operations 

on a substrate; and the above-described adjustment apparatus for adjusting the processing 

units. 

25 According to the present invention described above, the main operation device 

and the terminal operation devices are coupled to the processing units through the 

network. Therefore, the main operation device and the terminal operation devices are 

capable of simultaneously adjusting the operations of the processing units. As a result, 
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the processing units of the substrate processing apparatus can be adjusted within a shorter 

period of time. 

The terminal operation devices can be connected to and disconnected from the 

network through the connecting devices. Accordingly, the number of terminal operation 

5 devices to be used to adjust the processing units can easily be increased or reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a substrate processing apparatus according to an 

embodiment; 

10 FIG. 2 is a perspective view showing a first polishing unit; 

FIG. 3 is a schematic view showing a structure of a top ring; 

FIG. 4 is a schematic view of an adjustment apparatus for adjusting operations of 

processing units of the substrate processing apparatus; 

FIG. 5 is a diagraph showing a user interface displayed on operation screens of a 

15 main operation device and terminal operation devices; 

FIG. 6 is a schematic view showing the main operation device when transmitting 

adjustment parameters, which have been received from one of the terminal operation 

devices, to all of the other terminal operation devices; and 

FIG. 7 is a view showing the main operation device and three terminal operation 

20 devices when manipulating the processing units. 

DESCRIPTION OF EMBODIMENTS 

Embodiments of the present invention will be described below with reference to 

the drawings. 

25 FIG. 1 is a plan view of a substrate processing apparatus according to an 

embodiment. This substrate processing apparatus is a complex apparatus capable of 

performing a series of processes including polishing, cleaning, and drying of a substrate, 

such as a wafer. As shown in FIG. 1, the substrate processing apparatus has a housing 2 



in approximately a rectangular shape. An interior space of the housing 2 is divided by 

partitions 2a, 2b, 2c into a loading and unloading section 1, a polishing section 3, and a 

cleaning section 10. The substrate processing apparatus includes an operation controller 

4 configured to control processing operations. 

5 The loading and unloading section 1 includes a plurality of load ports 5 for 

receiving thereon wafer cassettes each storing a plurality of wafers (substrates) therein. 

In this loading and unloading section 1, a first transporting unit (loader) 6, which can 

move along the load ports 5, is disposed. The first transporting unit 6 can access the 

wafers in the wafer cassettes placed on the load ports 5. 

10 The polishing section 3 is an area in which a surface of a wafer is chemically and 

mechanically polished. This polishing section 3 includes a first polishing unit 20A and a 

second polishing unit 20B. The first polishing unit 20A includes a first polishing table 

24A to which a polishing pad 22 having a polishing surface is attached, a first top ring 

26A for holding a wafer and pressing the wafer against the polishing pad 22 on the first 

15 polishing table 24A, and a first polishing liquid supply nozzle 28A for supplying a 

polishing liquid (or slurry) onto the polishing pad 22. 

Similarly, the second polishing unit 20B includes a second polishing table 24B to 

which a polishing pad 22 is attached, a second top ring 26B, and a second polishing liquid 

supply nozzle 28B. 

20 A second transporting unit 40 is disposed adjacent to the first polishing unit 20A 

and the second polishing unit 20B. The second transporting unit 40 is a linear 

transporter for transporting a wafer between four transfer positions (i.e., a first transfer 

position TP1, a second transfer position TP2, a third transfer position TP3 and a fourth 

transfer position TP4). 

25 An inverting device 14 for receiving the wafer from the first transporting unit 6 

is disposed adjacent to the first transfer position TP1. The wafer is transferred from the 

first transporting unit 6 to the second transporting unit 40 via this inverting device 14. 

The wafer is inverted by the inverting device 14 such that a surface, to be polished, faces 



downward. The inverted wafer is transferred from the inverting device 14 to the second 

transporting unit 40 and is then transported to the polishing unit 20A and/or the polishing 

unit 20B by the second transporting unit 40. The top ring 26A of the first polishing unit 

20A is movable between a position above the first polishing table 24A and the second 

5 transfer position TP2 by a swing motion of the top ring 26A. Therefore, the transfer of 

the wafer between the top ring 26A and the second transporting unit 40 is performed at 

the second transfer position TP2. 

Similarly, the top ring 26B of the second polishing unit 20B is movable between 

a position above the polishing table 24B and the third transfer position TP3, and the 

10 transfer of the wafer between the top ring 26B and the second transporting unit 40 is 

performed at the third transfer position TP3. 

A third transporting unit 50 is disposed adjacent to the second transporting unit 

40. Further, a buffer station 53 is disposed adjacent to the third transporting unit 50. 

This buffer station 53 is located between the polishing section 3 and the cleaning section 

15 10. The third transporting unit 50 has a swing arm 51 for holding a wafer and 

transporting the wafer. This third transporting unit 50 is a swing transporter configured 

to swing its swing arm 51 to transport the wafer from the fourth transfer position TP4 to 

the buffer station 53. 

The first polishing unit 20A and the second polishing unit 20B have the same 

20 structure. Therefore, the first polishing unit 20A will be explained below. FIG. 2 is a 

perspective view showing the first polishing unit 20A. As shown in FIG. 2, the first 

polishing unit 20A includes the polishing table 24A supporting the polishing pad 22, the 

top ring 26A for pressing a wafer W against the polishing pad 22, and the polishing liquid 

supply nozzle 28 A for supplying polishing liquid (or slurry) onto the polishing pad 22. 

25 The polishing table 24A is coupled through a table shaft 25 to a table motor 27 

disposed below the polishing table 24A, so that the polishing table 24A is rotated by the 

table motor 27 in a direction indicated by arrow. The polishing pad 22 is attached to an 

upper surface of the polishing table 24A, and an upper surface of the polishing pad 22 
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provides a polishing surface 22a for polishing the wafer W. The top ring 26A is fixed to 

a lower end of a top ring shaft 29. The top ring 26A is constructed so as to be capable of 

holding the wafer W on a lower surface thereof by vacuum suction. 

Polishing of a surface of the wafer W is performed as follows. The top ring 

5 26A and the polishing table 24A are respectively rotated in directions indicated by arrows, 

while the polishing liquid (slurry) is supplied onto the polishing pad 22 from the polishing 

liquid supply nozzle 28A. In this state, the top ring 26A presses the wafer W against the 

polishing surface 22a of the polishing pad 22. The surface of the wafer W is polished by 

a mechanical action of abrasive grains contained in the polishing liquid and a chemical 

10 action of a chemical component contained in the polishing liquid. 

FIG. 3 is a schematic view showing the structure of the top ring 26A. As 

shown in FIG. 3, the top ring 26A has pressure chambers CI, C2, C3, C4 defined in a 

lower portion thereof by an elastic membrane (or a membrane) 34. The pressure 

chambers CI, C2, C3, C4 are supplied with a pressurized gas, so that polishing pressure 

15 applied to the wafer W on the polishing pad 22 is adjusted by pressures in the pressure 

chambers CI, C2, C3, C4. The pressures in the pressure chambers CI, C2, C3, C4 are 

independently regulated by respective pressure regulators Rl, R2, R3, R4. Therefore, 

the top ring 26A is able to apply different polishing pressures to plural zones of the wafer 

W. 

20 Pressures of the pressurized gas supplied to the pressure chambers CI, C2, C3, 

C4 are measured by respective pressure sensors (not shown) incorporated in the pressure 

regulators Rl, R2, R3, R4. Flow rates of the pressurized gas supplied to the pressure 

chambers CI, C2, C3, C4 are measured by respective flowmeters Fl, F2, F3, F4. A flow 

rate of the polishing liquid (slurry) supplied from the polishing liquid supply nozzle 28A 

25 is measured by a flowmeter F5. 

Referring back to FIG. 1, the cleaning section 10 will be described below. The 

cleaning section 10 is an area where a wafer, which has been polished, is cleaned and 

dried. The cleaning section 10 includes a first cleaning unit 61, a second cleaning unit 



62, and a drying unit 63. A fourth transporting unit 68 is disposed between the first 

cleaning unit 61 and the second cleaning unit 62, and a fifth transporting unit 69 is 

disposed between the second cleaning unit 62 and the drying unit 63. The first cleaning 

unit 61, the fourth transporting unit 68, the second cleaning unit 62, the fifth transporting 

5 unit 69, and the drying unit 63 are arranged in series in this order. 

The first cleaning unit 61 is a roll-sponge-type cleaning device configured to rub 

two rotating roll sponges against upper and lower surfaces of a wafer while supplying a 

cleaning liquid onto the wafer. The second cleaning unit 62 may be a pen-sponge-type 

cleaning device or a two-fluid-jet cleaning device. The pen-sponge-type cleaning device 

10 is a cleaning device configured to rub a rotating pen-type sponge against a surface of a 

wafer while supplying a cleaning liquid onto the wafer. The two-fluid-jet cleaning 

device is a cleaning device for cleaning a wafer by delivering two-fluid jet to the wafer. 

The drying unit 63 is a drying device for drying a wafer by supplying a surface of the 

wafer with an IP A vapor (a mixture of isopropyl alcohol and N2 gas). The drying unit 

15 63 may be a spin-drying device for drying a wafer by rotating the wafer at a high speed. 

A processing sequence of polishing a wafer (or a substrate) using the above-

described substrate processing apparatus will be described below. The first transporting 

unit 6 takes out a wafer from the wafer cassette and transfers the wafer to the reversing 

device 14. The inverting device 14 inverts the wafer so that a surface thereof, on which 

20 structures (e.g., devices) are formed, faces downward. The second transporting unit 40 

receives the inverted wafer from the inverting device 14, and transports the wafer to the 

second transfer position TP2. The first top ring 26A of the first polishing unit 20A holds 

the wafer on its lower surface, transports the wafer to the position above the first 

polishing table 24A, and presses the wafer against the polishing pad 22 on the rotating 

25 first polishing table 24A, thereby polishing the surface of the wafer. The polished wafer 

is transported by the second transporting unit 40 from the second transfer position TP2 to 

the third transfer position TP3, and then the surface of the wafer is polished by the second 

polishing unit 20B in the same manner as described above. The wafer may be polished 



only by either the first polishing unit 20A or the second polishing unit 20B. 

The wafer that has been polished by the first polishing unit 20A and/or the 

second polishing unit 20B is transported to the fourth transfer position TP4 by the second 

transporting unit 40, and is then transported from the fourth transfer position TP4 to the 

5 buffer station 53 by the third transporting unit 50. The wafer is transported by the fourth 

transporting unit 68 from the buffer station 53 to the first cleaning unit 61, and is then 

cleaned by the first cleaning unit 61. 

The cleaned wafer is removed from the first cleaning unit 61 by the fourth 

transporting unit 68, and transported to the second cleaning unit 62, where the wafer is 

10 further cleaned. The cleaned wafer is removed from the second cleaning unit 62 by the 

fifth transporting unit 69, and is transported to the drying unit 63. The cleaned wafer is 

dried by the drying unit 63. The dried wafer is removed from the drying unit 63 by the 

first transporting unit 6, and is returned to the wafer cassette. In this manner, the wafer 

is polishing, cleaned, and dried in this order as described above. 

15 The substrate processing apparatus is constructed as an assembly of the polishing 

units 20A, 20B, the cleaning units 61, 62, the drying unit 63, and the transporting units 6, 

40, 50, 68, 69. These units will hereinafter be collectively referred to as processing units. 

These processing units serve as units for performing designated operations on a wafer. 

The designated operations include the operation of polishing a wafer, the operation of 

20 cleaning a wafer, the operation of drying a wafer, and the operation of transporting a 

wafer as described above. 

As shown in FIG. 1, the substrate processing apparatus includes an adjustment 

apparatus (or an adjustment system) 70 for adjusting the operations of the processing 

units. The adjustment apparatus 70 will be described below with reference to FIG. 4. 

25 FIG. 4 is a schematic view of the adjustment apparatus 70 for adjusting the operations of 

the processing units of the substrate processing apparatus. As shown in FIG. 4, the 

adjustment apparatus 70 includes a main operation device 71 for manipulating processing 

units U1 to UN and adjusting each of the operations of the processing units U1 to UN, a 



network 75 connecting the processing units U1 to UN to the main operation device 71, 

terminal operation devices T1 to TN for manipulating the processing units U1 to UN and 

adjusting each of the operations of the processing units U1 to UN, and first connecting 

devices 81 and a second connecting device 82 which connect the terminal operation 

5 devices T1 to TN to the network 75. The terminal operation devices T1 to TN may be 

personal computers, mobile terminals, or the like. 

The processing units U1 to UN represent first to N-th processing units. These 

processing units U1 to UN include the polishing units 20A, 20B, the cleaning units 61, 62, 

the drying unit 63, and the transporting units 6, 40, 50, 68, 69 described above. 

10 Although the substrate processing apparatus shown in FIG. 1 has the two polishing units 

20A, 20B, the substrate processing apparatus may have three or more polishing units. 

The network 75 is built in the substrate processing apparatus, and the processing 

units U1 to UN and the main operation device 71 are connected to the network 75. The 

terminal operation devices T1 to TN are connected to the network 75 via the first 

15 connecting devices 81 and the second connecting device 82. Therefore, the main 

operation device 71 and the terminal operation devices T1 to TN are connected to the 

processing units U1 to UN through the network 75. The main operation device 71 is 

configured to manipulate at least one processing unit selected in advance from the 

processing units U1 to UN and adjust the operation of the selected processing unit. 

20 Similarly, each of the terminal operation devices T1 to TN is configured to manipulate at 

least one processing unit selected in advance from the processing units U1 to UN and 

adjust the operation of the selected processing unit. 

The first connecting devices 81 are connection ports (or connection terminals) to 

which communication cables 85, extending from the terminal operation devices, are to be 

25 connected. The first connecting devices 81 are mounted to the housing 2 of the substrate 

processing apparatus. The second connecting device 82 is a wireless LAN access point 

(which is also referred to as a wireless LAN station), which is a device capable of 

providing a wireless connection between the network 75 and the terminal operation 
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devices. The terminal operation devices T1 to TN can freely be connected to and 

disconnected from the network 75 through the first connecting devices 81 and/or the 

second connecting device 82. 

In the example shown in FIG. 4} the terminal operation devices Tl, T3, T(N-1) 

5 are connected to the network 75 through the first connecting devices 81, while the other 

terminal operation devices T2, TN are connected to the network 75 through the second 

connecting device 82. It is preferable to provide as many first connecting devices 81 

(connection ports) as the number of processing units U1 to UN. Only the first 

connecting devices 81 or the second connecting device 82 may be provided. It is 

10 preferable to provide as many terminal operation devices T1 to TN as the number of 

processing units U1 to UN. 

The main operation device 71 is connected to the network 75 at all times, while 

each one of the terminal operation devices T1 to TN can be disconnected from the 

network 75 through the first connecting devices 81 or the second connecting device 82. 

15 In other words, the first connecting devices 81 and the second connecting device 82 are 

devices that allow the terminal operation devices T1 to TN to be connected to and 

disconnected from the network 75. For example, the terminal operation device T1 can 

be disconnected from the network 75 by removing the communication cable (LAN cable) 

85, connected to the terminal operation device Tl, from the first connecting device 81 

20 that serves as a connection port. Alternatively, the terminal operation device TN can be 

disconnected from the network 75 by cutting off a wireless communication that has been 

established between the terminal operation device TN and the second connecting device 

82 that serves as a wireless LAN access point. 

Consequently, the number of terminal operation devices to be used for adjusting 

25 the processing units U1 to UN can be reduced by disconnecting either one or some of the 

terminal operation devices Tl to TN from the network 75. On the other hand, the 

number of terminal operation devices to be used for adjusting the processing units U1 to 

UN can be increased by connecting the terminal operation device to unused one of the 
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first connecting devices (connection ports) 81 through the communication cable 85 and/or 

by establishing the wireless communication between the second connecting device 

(wireless LAN access point) 82 and the terminal operation device. 

The same software for adjusting the processing units U1 to UN is installed in 

5 advance in the main operation device 71 and the terminal operation devices Tl to TN. 

The main operation device 71 and the terminal operation devices Tl to TN perform the 

adjustment of the processing units U1 to UN according to this software. Generally, the 

software is upgraded to the latest version at regular or irregular intervals. As described 

above, some of the terminal operation devices Tl to TN may sometimes be disconnected 

10 from the network 75. If the terminal operation device has been disconnected from the 

network 75 for a long period of time, the version of the software installed in the 

disconnected terminal operation device may possibly be different from the version of the 

software installed in the main operation device 71. 

In order that the same version of software may be always installed in the main 

15 operation device 71 and the terminal operation devices Tl to TN, the terminal operation 

devices Tl to TN are configured to automatically download the latest version of software 

from the main operation device 71 and install the downloaded software in themselves. 

The main operation device 71 has a storage (not shown), such as a hard disk drive, which 

stores the latest version of software therein. The terminal operation devices Tl to TN 

20 are configured to download the latest version of software from the main operation device 

71 through the network 75 at regular intervals. Consequently, the same version of 

software is installed in the main operation device 71 and the terminal operation devices 

Tl to TN at all times. 

The main operation device 71 and the terminal operation devices Tl to TN have 

25 respective operation screens 90. Each of the operation screens 90 is configured to 

display a user interface 91 as shown in FIG. 5. This user interface 91 is used when an 

operator adjusts the processing units U1 to UN. As shown in FIG. 5, the user interface 

91 comprises a parameter window 94 for displaying a plurality of adjustment parameters, 
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a measurement window 95 for displaying various kinds of measured values, and a unit 

window 96 for displaying a schematic view of the processing unit that has been selected. 

The adjustment parameters include set values for the pressures and the flow rates 

of the pressurized gas to be supplied to the pressure chambers CI to C4 of the top rings 

5 26A, 26B (see FIG. 3), a set value for the flow rate of the polishing liquid (or slurry) to be 

supplied to the polishing pad 22, and positions at which the transporting units 6, 40, 50, 

68, 69 (see FIG. 1) receive and transport a wafer. The measured values displayed in the 

measurement window 95 include measured values of the pressures and the flow rates of 

the pressurized gas that have been obtained by the pressure sensors in the pressure 

10 regulators Rl to R4 and the flowmeters F1 to F4 (see FIG. 3), and a measured value of 

the flow rate of the polishing liquid that has been obtained by the flowmeter F5 (see FIG. 

3). The operator can change the adjustment parameters displayed on the user interface 

91 to adjust the operation of the processing unit through the software and/or to manually 

adjust the position and the operation of the processing unit. 

15 One or more operators can simultaneously adjust the processing units U1 to UN, 

using the main operation device 71 and the terminal operation devices Tl to TN. 

Therefore, a period of time required to adjust all the processing units U1 to UN can 

drastically be reduced. As described above, the latest version of the same software has 

been installed in the main operation device 71 and the terminal operation devices Tl to 

20 TN. Consequently, the user interfaces 91 displayed on the operation screens 90 of the 

main operation device 71 and the terminal operation devices Tl to TN are the same as 

each other. Such common user interface 91 enables the operator or operators to work 

efficiently. 

The adjustment parameters that have been set and changed in all of the terminal 

25 operation devices Tl to TN are automatically sent to the main operation device 71, and 

are stored in the main operation device 71. Furthermore, as shown in FIG. 6, the main 

operation device 71 is configured to send the adjustment parameters, received from any 

one of the terminal operation devices Tl to TN, to all of the other terminal operation 
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devices. As a consequence, the adjustment parameters stored in the main operation 

device 71 are shared by all of the main operation device 71 and the terminal operation 

devices Tl to TN through the network 75. 

Each of the main operation device 71 and the terminal operation devices Tl to 

5 TN is configured to be able to create an operation recipe for one or more of the processing 

units U1 to UN. The operation recipe for the processing unit is composed of a sequence 

of steps that build operations (polishing, cleaning, drying, transporting, etc.) to be 

performed on a wafer, and operation rules for the steps. For example, the operation 

recipe for the first polishing unit 20A includes an operation sequence from a step of 

10 receiving a wafer to be polished to a step of transferring the polished wafer to the second 

transporting unit 40, a rotational speed of the top ring 26A, a rotational speed of the 

polishing table 24A, the pressures in the pressure chambers CI to C4 of the top ring 26A, 

the flow rate of the polishing liquid to be supplied to the polishing pad 22, and a period of 

time during which the top ring 26A is to press a wafer against the polishing pad 22. The 

15 operation recipe that has been created by the main operation device 71 and the terminal 

operation devices Tl to TN is stored in the main operation device 71 and is shared by all 

of the main operation device 71 and the terminal operation devices Tl to TN through the 

network 75. 

Each of the main operation device 71 and the terminal operation devices Tl to 

20 TN is capable of manipulating two or more processing units selected from the processing 

units U1 to UN. For example, in a case of adjusting the transporting operation of a 

wafer between the second polishing unit 20B and the second transporting unit 40, it is 

convenient for the operator to manipulate both the second polishing unit 20B and the 

second transporting unit 40, with one terminal operation device. In such a case, the 

25 operator can manipulate both the second polishing unit 20B and the second transporting 

unit 40, using one of the terminal operation devices Tl to TN or the main operation 

device 71. 

When both the second polishing unit 20B and the second transporting unit 40 are 
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being manipulated with a certain terminal operation device, if the second transporting 

device 40 is manipulated with another terminal operation device, the second transporting 

device 40 may make an unexpected motion and, as a result, the second polishing unit 20B 

and the second transporting unit 40 may possibly collide with each other. Moreover, if 

5 an operator is manipulating the processing unit while another operator is manually 

adjusting that processing unit, the operator may be exposed to a danger. 

In order to prevent an accident that can occur due to an unexpected motion of the 

processing unit, the main operation device 71 has an interlock function that permits each 

one of the main operation device 71 and the terminal operation devices Tl to TN to 

10 exclusively manipulate one or more processing units. In other words, this interlock 

function is a function of not permitting any two of the main operation device 71 and the 

terminal operation devices Tl to TN to simultaneously manipulate any one of the 

processing units U1 to UN. 

Details of the interlock function are as follows. Each of the terminal operation 

15 devices Tl to TN requests an exclusive manipulation right from the main operation 

device 71. This exclusive manipulation right is a right for exclusively manipulating at 

least one processing unit selected from the processing units U1 to UN. In response to 

the request from the terminal operation device, the main operation device 71 establishes 

an exclusive manipulation right for the selected processing unit. If an exclusive 

20 manipulation right has already been established for the selected processing unit, the main 

operation device 71 rejects the request from the terminal operation device, and does not 

establish an exclusive manipulation right. Similarly, the main operation device 71 

establishes an exclusive manipulation right for enabling the main operation device 71 

itself to exclusively manipulate at least one processing unit selected from the processing 

25 units U1 to UN, unless an exclusive manipulation right has already been established for 

the selected processing unit. 

In this manner, the main operation device 71 is configured not to establish a 

plurality of exclusive manipulation rights for one processing unit. Each processing unit 
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is manipulated only by either the terminal operation device or the main operation device 

71 that has the exclusive manipulation right for that processing unit. 

The main operation device 71 can terminate an exclusive manipulation right, 

owned by the main operation device 71, by a terminating action of itself Furthermore, 

5 the main operation device 71 can terminate an exclusive manipulation right, owned by 

each of the terminal operation devices Tl to TN, in response to a request from each of the 

terminal operation devices. Once the exclusive manipulation right for the processing 

unit is terminated, the main operation device 71 can establish a new exclusive 

manipulation right for that processing unit according to an establishing process performed 

10 by the main operation device 71 itself or in response to a request from the terminal 

operation device. 

FIG. 7 is a view showing the main operation device 71 and three terminal 

operation devices Tl, T2, T3 when manipulating the processing units. In FIG. 7, the 

main operation device 71 manipulates the second polishing unit 20B and the second 

15 transporting unit 40, the terminal operation device Tl manipulates the first transporting 

unit 6, the terminal operation device T2 manipulates the first cleaning unit 61, and the 

terminal operation device T3 manipulates the second cleaning unit 62 and the drying unit 

63. In this manner, the main operation device 71 and the three terminal operation 

devices Tl, T2, T3 can simultaneously manipulate the multiple processing units and can 

20 adjust the operations of the processing units. As can be seen from FIG. 7, one 

processing unit is manipulated by one terminal operation device or the main operation 

device 71, without exception. 

The previous description of embodiments is provided to enable a person skilled 

in the art to make and use the present invention. Moreover, various modifications to 

25 these embodiments will be readily apparent to those skilled in the art, and the generic 

principles and specific examples defined herein may be applied to other embodiments. 

Therefore, the present invention is not intended to be limited to the embodiments 

described herein but is to be accorded the widest scope as defined by limitation of the 

claims. 



What is claimed is: 

I. An adjustment apparatus for adjusting processing units for performing 

designated operations on a substrate, comprising: 

5 a main operation device configured to manipulate the processing units and adjust 

the designated operations; 

terminal operation devices configured to manipulate the processing units and 

adjust the designated operations, each of the terminal operation devices being configured 

to be able to manipulate at least one of the processing units; 

10 a network that connects the processing units and the main operation device to 

each other; and 

connecting devices configured to connect the terminal operation devices to the 

network and disconnect the terminal operation devices from the network. 

15 2. The adjustment apparatus according to claim 1, wherein the main operation 

device has an interlock function that does not permit any two of the main operation device 

and the terminal operation devices to simultaneously manipulate any one of the 

processing units. 

20 3. The adjustment apparatus according to claim 1 or 2, wherein the terminal 

operation devices are configured to send adjustment parameters, which have been used to 

adjust the processing units, to the main operation device, and the main operation device is 

configured to store the adjustment parameters therein. 

25 4. The adjustment apparatus according to claim 3, wherein the adjustment 

parameters stored in the main operation device are shared by all of the main operation 

device and the terminal operation devices through the network. 
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5. The adjustment apparatus according to any one of claims 1 through 4, wherein 

the main operation device and the terminal operation devices have the same software 

therein and work according to the software. 

5 6. The adjustment apparatus according to claim 5, wherein the main operation 

device and the terminal operation devices have the same user interfaces. 

7, The adjustment apparatus according to claim 5, wherein the terminal operation 

devices are configured to automatically download the software stored in the main 

10 operation device through the network, and install the downloaded software therein. 

8. The adjustment apparatus according to any one of claims 1 through 7, wherein 

the number of terminal operation devices is the same as the number of processing units. 

15 9. A substrate processing apparatus comprising: 

processing units for performing designated operations on a substrate; and 

an adjustment apparatus according to any one of claims 1 through 8 for adjusting 

the processing units. 
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