DATA COLLECTION METHOD, DEVICE, AND SYSTEM OF SEMICONDUCTOR

PROCESSING EQUIPMENT

TECHNICAL FIELD
[0001] The present disclosure generally relates to the semiconductor technology field and, more
particularly, to a semiconductor processing equipment data collection method, a semiconductor
processing equipment data collection device, and a semiconductor processing equipment data

collection system.

BACKGROUND
[0002] Equipment data acquisition (EDA) standard, also known as Interface A standard, is a set
of SEMI standards (Semiconductor Equipment and Materials International standards) designed
to facilitate and improve data collection software applications and communication between
factory equipment. Factories use the EDA standard to collect specific data from equipment,
analyze the data to determine how to enhance productivity, improve quality, and reduce costs. In
semiconductor manufacturing, the Equipment Automation Programming (EAP) system controls
semiconductor processing equipment for automated production and is integrated with the
Manufacturing Execution System (MES) to verify product information, collect process data and
equipment parameter data during manufacturing to facilitate enhancing productivity in
semiconductor factories, minimizing manual errors, and improving product yield.
[0003] In the existing technology, the Advanced Group Controller (AGC) system and the EAP
system share a local area network, are connected to the semiconductor processing equipment

through an LAN in the factory, and communicate with the semiconductor processing equipment



utilizing High-Speed Message Services (HSMS) in the SEMI standard. The AGC server end can
be connected to a maximum of 32 pieces of equipment, and the AGC client end can support a
maximum of 7 connections. The existing AGC system architecture only includes a data
collection capability of processing 2000 pieces of data per second. Thus, the data collection

capability is low.

SUMMARY

[0004] Based on the above problem, embodiments of the present disclosure provide a data
collection method, a data collection device, and a corresponding data collection system of
semiconductor processing equipment to overcome the above problem or at least partially solve
the above problem.
[0005] To solve the above problem, embodiments of the present disclosure provide a data
collection method of the semiconductor processing equipment, which is applied to the equipment
data collection server. The equipment data collection server can be communicatively connected
to the equipment control system via the first communication interface. The equipment data
collection server can be communicatively connected to the semiconductor processing equipment
via the second communication interface. The method includes:

receiving an activated data collection plan via the first communication interface, the data
collection plan being generated by the equipment control system after receiving a definition
instruction and being sent after receiving an activation instruction, and the definition instruction
and the activation instruction being generated by the equipment control system in response to a
user operation;

determining equipment data information to be collected in the data collection plan;



sending the equipment data information to the semiconductor processing equipment via
the second communication interface; and

receiving equipment data corresponding to the equipment data information sent by the
semiconductor processing equipment and forwarding the equipment data to the equipment
control system via the first communication interface to display the equipment data.

[0006] In some embodiments, the semiconductor processing equipment includes a collection
database.

The equipment data is obtained by the collection database using a data collection method
corresponding to a data type in the equipment data information, wherein the data type includes a
parameter type, an alarm type, and an event type.

[0007] In some embodiments, the semiconductor processing equipment further includes a
service database.

If the data type is the alarm type, the equipment data is obtained by the collection
database from the semiconductor processing equipment; and

If the data type is the parameter type or the event type, the equipment data is obtained by
the collection database and the service database from the semiconductor processing equipment.
[0008] In some embodiments, the equipment control system includes a data structure converter
based on an equipment data collection standard; and

displaying the equipment data includes performing data format conversion on the
equipment data by the data structure converter and displaying the equipment data after the data

format conversion by the equipment control system.



[0009] In some embodiments, the equipment data collection server includes a third
communication interface, the method further comprising:

receiving a control instruction for the semiconductor processing equipment via the third
communication interface, the control instruction being generated and sent by control systems
other than the equipment control system in response to a user operation; and

sending the control instruction to the semiconductor processing equipment via the second
communication interface for execution.
[0010] In some embodiments, the first communication interface and the second communication
interface are communication interfaces based on a Web Service protocol, the equipment data
collection server is a server based on an equipment data collection standard, and the equipment
control system is an Advanced Group Control (AGC) system.
[0011] In some embodiments, the method further includes, after receiving the equipment data
corresponding to the equipment data information sent by the semiconductor processing
equipment, and before forwarding the equipment data to the equipment control system via the
first communication interface to display the equipment data:

determining whether the equipment data is equipment data to be collected in the activated
data collection plan; and

if yes, forwarding the equipment data to the equipment control system via the first
communication interface to display the equipment data.
[0012] Embodiments of the present disclosure further provide a data collection method of
semiconductor processing equipment, applied to an equipment control system. The equipment
control system is communicatively connected to an equipment data collection server via a first

communication interface, and the equipment control system is communicatively connected to the



semiconductor processing equipment via a second communication interface. The method
includes:

responding to a user operation to generate a corresponding definition instruction and a
data collection plan according to the definition instruction;

responding to the user operation to generate a corresponding activation instruction and
activate the data collection plan according to the activation instruction;

sending the activated data collection plans to the equipment data collection server via the
first communication interface;

receiving the equipment data returned by the equipment data collection server via the first
communication interface, the equipment data being sent to the equipment data collection server
by the semiconductor processing equipment according to equipment data information after the
equipment data collection server determines the equipment data information to be collected in
the data collection plan and sends the equipment data information to the semiconductor
processing equipment via the second communication interface; and

displaying the equipment data.
[0013] In some embodiments, the semiconductor processing equipment includes a collection
database; and

the equipment data is obtained by the collection database using a data collection method
corresponding to a data type in the equipment data information, wherein the data type includes a
parameter type, an alarm type, and an event type.
[0014] In some embodiments, the semiconductor processing equipment further includes a

service database;



if the data type is alarm type, the equipment data is obtained by the collection database
from the semiconductor processing equipment; and

if the data type is the parameter type or event type, the device data is obtained by the
collection database and the service database from the semiconductor processing equipment.
[0015] In some embodiments, the equipment control system includes a data structure converter
based on an equipment data collection standard; and

displaying the equipment data includes displaying the equipment data after the data
structure converter performs data format conversion.
[0016] Embodiments of the present disclosure further provide a data collection device of
semiconductor processing equipment, applied to an equipment data collection server, the
equipment data collection server is communicatively connected to the equipment control system
via a first communication interface, and the equipment data collection server is communicatively
connected to the semiconductor processing equipment via a second communication interface.
The device includes:

a first control unit configured to receive an activated data collection plan via the first
communication interface, the data collection plan being generated by the equipment control
system after receiving a definition instruction and being sent after receiving an activation
instruction, and the definition instruction and the activation instruction being generated by the
equipment control system in response to a user operation, determine equipment data information
to be collected in the data collection plan, send the equipment data information to the
semiconductor processing equipment via the second communication interface, and receive

equipment data corresponding to the equipment data information sent by the semiconductor



processing equipment and forwarding the equipment data to the equipment control system via
the first communication interface to display the equipment data.

[0017] In some embodiments, the semiconductor processing equipment includes a collection
database.

The equipment data is obtained by the collection database using a data collection method
corresponding to a data type in the equipment data information, wherein the data type includes a
parameter type, an alarm type, and an event type.

[0018] In some embodiments, the semiconductor processing equipment further includes a
service database. If the data type is the alarm type, the equipment data is obtained by the
collection database from the semiconductor processing equipment. If the data type is the
parameter type or the event type, the equipment data is obtained by the collection database and
the service database from the semiconductor processing equipment.

[0019] In some embodiments, the equipment control system includes a data structure converter
based on an Interface A standard; and

displaying the equipment data includes performing data format conversion on the
equipment data by the data structure converter and displaying the equipment data after the data
format conversion by the equipment control system.

[0020] In some embodiments, the equipment data collection server includes a third
communication interface. The first control unit is configured to receive a control instruction for
the semiconductor processing equipment via the third communication interface. The control
instruction is generated and sent by other control systems other than the equipment control

system in response to a user operation. The first control unit is further configured to send the



control instruction to the semiconductor processing equipment via the second communication
interface for execution.

[0021] In some embodiments, the first communication interface and the second communication
interface are communication interfaces based on a Web Service protocol, the equipment data
collection server is a server based on an equipment data collection standard, and the equipment
control system is an Advanced Group Control (AGC) system.

[0022] In some embodiments, the first control unit is configured to determine whether the
equipment data is equipment data to be collected in the activated data collection plan. If yes, the
equipment data is forwarded to the equipment control system via the first communication
interface to display the equipment data.

[0023] Embodiments of the present disclosure further provide another data collection device of
the semiconductor processing equipment, applied to the equipment control system. The
equipment data collection server is communicatively connected to the equipment control system
via a first communication interface, and the equipment data collection server is communicatively
connected to the semiconductor processing equipment via a second communication interface.
The device includes:

a second control unit configured to respond to a user operation to generate a
corresponding definition instruction and a data collection plan according to the definition
instruction, respond to the user operation to generate a corresponding activation instruction and
activate the data collection plan according to the activation instruction, send the activated data
collection plans to the equipment data collection server via the first communication interface,
receive the equipment data returned by the equipment data collection server via the first

communication interface, the equipment data being sent to the equipment data collection server



by the semiconductor processing equipment according to equipment data information after the
equipment data collection server determines the equipment data information to be collected in
the data collection plan and sends the equipment data information to the semiconductor
processing equipment via the second communication interface, and display the equipment data.
[0024] In some embodiments, the semiconductor processing equipment includes a collection
database, and the equipment data is obtained by the collection database using a data collection
method corresponding to a data type in the equipment data information, wherein the data type
includes a parameter type, an alarm type, and an event type.

[0025] In some embodiments, the semiconductor processing equipment further includes a
service database. If the data type is alarm type, the equipment data is obtained by the collection
database from the semiconductor processing equipment. If the data type is the parameter type or
event type, the device data is obtained by the collection database and the service database from
the semiconductor processing equipment.

[0026] In some embodiments, the equipment control system includes a data structure converter
based on an Interface A standard. The second control unit is configured to display the equipment
data after the data structure converter performs data format conversion.

[0027] Embodiments of the present disclosure provide a data collection system of the
semiconductor processing equipment including the equipment data collection server and the
equipment control system. The equipment data collection server is communicatively connected
to the equipment control system via a first communication interface. The equipment data
collection server is communicatively connected to the semiconductor processing equipment via a

second communication interface.



The equipment control system is configured to respond to a user operation to generate a
corresponding definition instruction and generate a data collection plan according to the
definition instruction, respond to a user operation to generate a corresponding activation
instruction activate the data collection plan according to the activation instruction, and send the
activated data collection plan to the equipment data collection server via the first communication
interface.

The equipment data collection server is configured to determine equipment data
information to be collected in the data collection plan, send the equipment data information to
the semiconductor processing equipment via the second communication interface, receive the
equipment data corresponding to the equipment data information sent by the semiconductor
processing equipment, and send the equipment data to the equipment control system via the first
communication interface.

The equipment control system is further configured to display the equipment data.

[0028] Embodiments of the present disclosure include the following advantages.

[0029] In embodiments of the present disclosure, the equipment data collection server can be
communicatively connected to the equipment control system and perform the equipment data
collection task issued by the equipment control system for the semiconductor processing
equipment. In the method, the equipment data can be collected by the equipment data collection
server, and the factory automated control may not be needed to collect the data. Thus, the data
collection pressure at the software application at the factory end, and the communication method

between the factory end and the equipment can be improved.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0030] FIG. 1 illustrates a schematic flowchart of a user performing equipment operation based
on an EDA/Interface A standard according to some embodiments of the present disclosure.
[0031] FIG. 2 illustrates a schematic structural diagram of an AGC system according to
embodiments of the present disclosure.
[0032] FIG. 3 illustrates a schematic diagram showing a function of an AGC system according
to embodiments of the present disclosure.
[0033] FIG. 4 illustrates a schematic diagram of a mapping table of EDA/Interface and
SECS/GEM according to embodiments of the present disclosure.
[0034] FIG. 5 illustrates a schematic diagram of a comparison table of EDA/Interface and
SECS/GEM according to embodiments of the present disclosure.
[0035] FIG. 6 illustrates a schematic technical architectural diagram of an AGC system
according to embodiments of the present disclosure.
[0036] FIG. 7 illustrates a schematic structural diagram of an AGC system according to
embodiments of the present disclosure.
[0037] FIG. 8 illustrates a schematic flowchart of a semiconductor processing equipment data
collection method according to embodiments of the present disclosure.
[0038] FIG. 9 illustrates a schematic flowchart of another semiconductor processing equipment
data collection method according to embodiments of the present disclosure.
[0039] FIG. 10 illustrates a schematic architectural diagram of a system for a semiconductor
processing equipment data collection method according to embodiments of the present

disclosure.
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[0040] FIG. 11 illustrates a schematic structural diagram of a system for a semiconductor
processing equipment data collection method according to embodiments of the present
disclosure.

[0041] FIG. 12 illustrates a schematic flowchart of another semiconductor processing equipment
data collection method according to embodiments of the present disclosure.

[0042] FIG. 13 illustrates a schematic flowchart of a semiconductor processing equipment data
collection system according to embodiments of the present disclosure.

[0043] FIG. 14 illustrates a schematic structural block diagram of a semiconductor processing
equipment data collection device according to embodiments of the present disclosure.

[0044] FIG. 15 illustrates a schematic structural block diagram of another semiconductor

processing equipment data collection device according to embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0045] To make the above objectives, features, and advantages of the present disclosure more
apparent and understandable, the present disclosure is further described in detail in connection
with the accompanying drawings and specific embodiments. Apparently, the described
embodiments are merely some embodiments of the present disclosure, not all embodiments.
Based on embodiments of the present disclosure, all other embodiments obtained by those skilled
in the art are within the scope of the present disclosure.
[0046] An Equipment Data Acquisition (EDA, also referred to as Interface A) standard is a set of
SEMI (Semiconductor Equipment and Materials International) standards. The EDA standard
cannot replace the SEMI GEM/SECS standard (E4, ES, E30, and E37) or the SEMI GEM 300
standard (E39, E40, E87, E90, E94, E116, E148, and E157), because the EDA standard does not

provide functions of controlling or configuring equipment.
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[0047] The Interface A standard can include a plurality of SEMI standards, such as an E120
Common Equipment Model (CEM) specification, an E125 Equipment Self-Description (EQSD)
specification, an E128 synchronous/asynchronous message header definition specification for
sending/receiving messages, an E132 equipment user acceptance and authorization specification,
an E134 data collection management specification, an E138 parameter type definition
specification, and an E164 EDA common metadata specification.

[0048] Through network services, equipment and factory-user application implementation
interfaces using SOAP/XML information can be connected via HTTP or HTTPS and must
adhere to specific SOAP/XML implementation standards E120.1, E125.1, E132.1, and E134.1.
FIG. 1 illustrates a schematic flowchart of a user performing equipment operation based on an
EDA/Interface A standard according to some embodiments of the present disclosure.

[0049] An advantage group controller (AGC) is an advanced group control system independent
of the control system running on the equipment. The equipment can be monitored and managed
through the AGC system. FIG. 2 illustrates a schematic structural diagram of an AGC system
according to embodiments of the present disclosure. The AGC system includes a service end and
a client end. FIG. 3 illustrates a schematic diagram showing a function of an AGC system
according to embodiments of the present disclosure. The AGC system can remotely monitor and
manage all the semiconductor processing equipment in the FAB and perform data statistics and
analysis, including Alarm management, Event management, and configuration parameter
management.

[0050] By mapping Interface A to SECS/GEM, FIG. 4 illustrates a schematic diagram of a
mapping table of EDA/Interface and SECS/GEM according to embodiments of the present

disclosure. The application concept of EDA (Interface A) is similar to SECS/GEM. FIG. 5
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illustrates a schematic diagram of a comparison table of EDA/Interface and SECS/GEM
according to embodiments of the present disclosure. The EDA is equipment data acquisition and
is mainly configured to collect the equipment data at the factory end. SECS/GEM is an
equipment communication standard. EDA/Interface A can have obvious application advantages
compared to SECS/GEM.

[0051] FIG. 6 illustrates a schematic technical architectural diagram of an AGC system
according to embodiments of the present disclosure. Functions of modules of the AGC system
are described as follows.

[0052] A HOST module is an EAP system at the semiconductor factory (FAB) end and is
configured to issue an instruction to an FA (factory automation) module.

[0053] The FA (Factory Automation) module is configured to implement the automation at the
factory end. The FA module transfers the instruction received from the HOST end to the
equipment control system (i.e., Main Controller PC in FIG. 6) of the semiconductor processing
equipment through the equipment end interface HostPort.

[0054] The HostPort module is the communication port between the FA module and the
equipment software system of the equipment control system of the semiconductor processing
equipment using the HSMS communication protocol (High-Speed SECS Message Service
defined on Ethernet-based TCP/IP protocol).

[0055] A Host adaptor module is configured to be connected to the AGC system.

[0056] The equipment software system module is the equipment software system of the
equipment control system of the above semiconductor processing equipment, which includes

applications such as a cluster tool controller (CTC) and a lower-level machine.
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[0057] An AGC network module converts collected data into a data structure usable by the AGC
and transfers the data to the AGC Service.

[0058] The AGC Service is an AGC server end.

[0059] The AGC Client is an AGC client end.

[0060] FIG. 7 illustrates a schematic structural diagram of an AGC system according to
embodiments of the present disclosure. The functions of the modules of the AGC system are
described as follows.

[0061] Furnaces are vertical furnace equipment, which is a type of semiconductor processing
equipment.

[0062] HOST is an EAP system at the semiconductor factory (FAB) end.

[0063] Service is the server of the AGC system. One Service can be connected to a plurality of
furnaces.

[0064] DB (database) is the database used to store the data of the Service.

[0065] Network (HSMS) is a network communication standard between the Service and the
furnaces.

[0066] Client is the client end of the AGC system. A plurality of Clients can simultaneously
access the Service of the AGC system.

[0067] Network (Web Service) is the network communication protocol used between the Client
(client end) of the AGC system and the Service (server end) of the AGC system based on Web
Service.

[0068] Since the current equipment only has one network port, the AGC system and the EAP
system (i.e., the HOST module in FIG. 6) share the same LAN, are connected to the vertical

furnace equipment (furnaces) through the LAN in the factory, and perform communication using
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the HSMS in the SEMI standard. Currently, the Service (server end) of the AGC system can be
connected to a maximum of 32 pieces of equipment (furnaces), and the Client (client end) of the
AGC system can be connected to a maximum of 7 pieces of equipment (furnaces).

[0069] The current AGC system can collect data from the FA module. The FA module can
obtain the data from the CTC (the equipment control application in the equipment software
system in FIG. 6) of the equipment software system through a Bridge. When a piece of
equipment is connected to the AGC system, a communication channel connecting to the FA
module needs to be started. Thus, 32 communication channels connecting to the FA module may
be needed for connecting 32 pieces of equipment. Therefore, the pressure of collecting the data
can accumulate in the FA system. The FA system may need to control the functions of the
equipment and perform data collection additionally. In the existing AGC system architecture, the
current AGC system can only have the data collection capability of processing 2000 pieces of
data per second. However, an AGC system with the collection capability of 10HZ, i.e., collecting
1000 pieces of data per 100 milliseconds, or even higher collection capability can be needed.
[0070] Based on this, the present disclosure provides a semiconductor processing equipment data
collection method, a semiconductor processing equipment data collection device, and a
semiconductor processing equipment data collection system to at least partially solve the above
problems.

[0071] One of the core concepts of embodiments of the present disclosure can include, by
communicatively connecting the equipment data collection server and the equipment control
system, performing the equipment data collection task for the semiconductor processing
equipment. In this method, the equipment data collection server is configured to collect the

equipment data, and the factory automated control system does not need to collect the equipment
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data to reduce the data collection pressure of the application at the factory end and improve the
communication between the factory end and the equipment end.

[0072] FIG. 8 illustrates a schematic flowchart of a semiconductor processing equipment data
collection method according to embodiments of the present disclosure. The method is applied to
the equipment data collection server. The equipment data collection server can be
communicatively connected to the equipment control system through the first communication
interface. The equipment data collection server can be communicatively connected to the
semiconductor processing equipment through the second communication interface. The method
includes the following processes.

[0073] At 801, an activated data collection plan is received via the first communication interface.
[0074] The data collection plan is generated after the equipment control system receives a
definition instruction and is sent after receiving an activation instruction. The definition
instruction and the activation instruction can be generated by the equipment control system in
response to the operation of the user.

[0075] The user can perform a corresponding operation at the client end of the equipment control
system to generate the definition instruction. The definition instruction can be used to define the
data collection plan. After the client end of the equipment control system generates the
corresponding data collection plan according to the definition instruction, the client end can send
the data collection plan to the server end of the equipment control system. The server end can
determine whether the data collection plan meets the requirements, such as authorization
requirements. If the data collection plan meets the requirements, the server end can generate the
corresponding activation instruction according to the operation of the user. The activation

instruction can be used to activate the data collection plan.
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[0076] In embodiments of the present disclosure, the equipment data collection server can be a
server based on the EDA standard, and the equipment control system can be an AGC system.
The equipment data collection server can be independent of the factory automation control
system. After generating and activating the data collection plan, the equipment control system
can send the data collection plan to the equipment data collection server via the first
communication interface. The equipment data collection server can be configured to perform the
data collection.

[0077] At 802, the equipment data information that needs to be collected by the data collection
plan is determined.

[0078] The equipment data collection server can be configured to determine the equipment data
information that needs to be collected by the data collection plan.

[0079] At 803, the equipment data information is sent to the semiconductor processing
equipment via the second communication interface.

[0080] In embodiments of the present disclosure, the equipment data collection server can send
the equipment data information to the semiconductor processing equipment via the second
communication interface. Both the first and second communication interfaces can be the
communication interfaces based on the Web Service protocol.

[0081] At 804, the equipment data corresponding to the equipment data information sent by the
semiconductor processing equipment is received and forwarded to the equipment control system
via the first communication interface to display the equipment data.

[0082] In embodiments of the present disclosure, the equipment data collection server can
receive the equipment data corresponding to the equipment data information returned from the

semiconductor processing equipment via the second communication interface. The equipment
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data collection server can send the equipment data to the equipment control system via the first
communication interface. The equipment control system can display the equipment data.

[0083] In summary, in embodiments of the present disclosure, by communicatively connecting
the equipment data collection server to the equipment control system, the equipment data
collection task for the semiconductor processing equipment issued by the equipment control
system can be performed. In this method, the equipment data collection server can be configured
to collect the equipment data, and the factory automated control system is not needed for data
collection. Thus, the data collection pressure of the software application at the factory end can be
reduced, and the communication method between the factory end and the equipment end can be
improved.

[0084] FIG. 9 illustrates a schematic flowchart of another semiconductor processing equipment
data collection method according to embodiments of the present disclosure. The method is
applied to the equipment data collection server. The equipment data collection server is
communicatively connected to the equipment control system through the first communication
interface. The equipment data collection server is communicatively connected to the
semiconductor processing equipment through the second communication interface. The method
includes the following processes.

[0085] At 901, the activated data collection plan is received by the first communication
interface.

[0086] The data collection plan can be generated by the equipment control system after receiving
the definition instruction and can be sent by the equipment control system after receiving the
activation instruction. The definition instruction and the activation instruction can be generated

by the equipment control system in response to the user operations.
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[0087] In embodiments of the present disclosure, the equipment data collection server can be a
server based on the EDA standard, and the equipment control system can be an AGC system.
After generating and activating the data collection plan, the equipment control system can send
the data collection plan to the equipment data collection server via the first communication
interface. The data collection can be performed by the equipment data collection server.

[0088] The equipment data collection server can use the EDA/Interface A standard. The EDA is
a standard defined by SEMI and used to collect data and support a plurality of clients in parallel.
Thus, the data collection efficiency at the client ends can be simultaneously improved, the
running performance of platform software can be improved, and the user experience can be
further improved.

[0089] In some embodiments, the equipment data collection server can communicate with the
collection database. The collection database can be a database of the semiconductor processing
equipment providing services for the EDA server.

[0090] At 902, the equipment data information that needs to be collected in the data collection
plan is determined.

[0091] The equipment data collection server can determine the equipment data information that
needs to be collected in the data collection plan.

[0092] At 903, the equipment data information is sent to the semiconductor processing
equipment via the second communication interface.

[0093] The equipment data collection server can send the equipment data information to the
semiconductor processing equipment via the second communication interface. The first

communication interface and the second communication interface can be communication
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interfaces based on the Web Service protocol. By using the Web Service communication, the
communication performance can be stable.

[0094] At 904, the equipment data corresponding to the equipment data information sent by the
semiconductor processing equipment is received and forwarded to the equipment control system
via the first communication interface to display the equipment data.

[0095] In embodiments of the present disclosure, the equipment data collection server can
receive the equipment data corresponding to the equipment data information returned from the
semiconductor processing equipment via the second communication interface and send the
equipment data to the equipment control system via the first communication interface. The
equipment control system can display the equipment data.

[0096] In some embodiments, the semiconductor processing equipment can include a collection
database. The equipment data can be obtained by the collection database using the data
collection method corresponding to the data type of the equipment data information. The data
type can include a parameter type, a warning type, and an event type.

[0097] In embodiments of the present disclosure, the collection database can determine the data
collection method according to the data type in the equipment data information and obtain the
equipment data in the data collection method.

[0098] In some embodiments, after the collection database obtains the equipment data, whether
the equipment data is the subscribed data may need to be verified first. After the verification is
successful, the equipment data can be sent to the equipment data collection server.

[0099] Therefore, the equipment data can be sent after the collection database subscription

verification is successful.
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[0100] In some embodiments, the semiconductor processing equipment can also include a
service database. If the data type is the alarm type, the equipment data can be obtained from the
semiconductor processing equipment by the collection database. If the data type is the parameter
type or event type, the equipment data can be obtained from the semiconductor processing
equipment through the collection database and the service database.

[0101] The service database can centrally manage the parameters and event associated with the
semiconductor processing equipment.

[0102] In embodiments of the present disclosure, the data type can be determined. When the data
type is the alarm type, the corresponding equipment data can be obtained directly from the
collection database. When the data type is the parameter type or event type, the collection
database and the service database may need to perform data collection and control at the
semiconductor processing equipment end.

[0103] In some embodiments, the equipment control system can include a data structure
converter based on the Interface A standard. In some embodiments, displaying the equipment
data includes performing the data format conversion on the equipment data by the data structure
converter and displaying the equipment data after the data format conversion by the equipment
control system.

[0104] In embodiments of the present disclosure, the data structure converter can convert the
data format of the equipment data into a format supported by the equipment control system, such
as the data format supported and displayed by the AGC system. The equipment data after the
data format conversion can be displayed on the equipment control system, such as the AGC

system.
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[0105] In some embodiments, after receiving the equipment data corresponding to the equipment
data information sent by the semiconductor processing equipment and forwarding the equipment
data to the equipment control system through the first communication interface. Thus, before
displaying the equipment data, the method further includes determining whether the equipment
data is the equipment data required by the data collection plan. If yes, the equipment data can be
forwarded to the device control system via the first communication interface to display the
equipment data.

[0106] In some embodiments, the equipment data collection server can determine whether the
received equipment data is the equipment data required by the Data Collection Plan (DCP).
[0107] In embodiments of the present disclosure, the equipment data collection server can
further include a third communication interface.

[0108] At 905, the control instruction for the semiconductor processing equipment is received
via the third communication interface.

[0109] These control instructions can be generated and sent by another control system except for
the equipment control system in response to the user operations.

[0110] At 906, the control instruction is sent to and performed by the semiconductor processing
equipment via the second communication interface.

[0111] In embodiments of the present disclosure, the third communication interface can be
added to the equipment data collection server to implement some control functions of the FA
required by the AGC system. That is, after the equipment data collection server is
communicatively connected to other control systems via the third communication interface, the
equipment data collection server can receive the control instruction for the semiconductor

processing equipment sent by the other control systems and then send the control instruction to
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the semiconductor processing equipment for execution via the second communication interface.
The control instruction can be the operation instruction included in the FA system not in the
AGC system. Thus, the semiconductor processing equipment can realize a similar control
function to the FA.

[0112] To help those skilled in the art better understand steps 901 to 906 in embodiments of the
present disclosure, which are described through the following example.

[0113] FIG. 10 illustrates a schematic architectural diagram of a system for a semiconductor
processing equipment data collection method according to embodiments of the present
disclosure. FIG. 11 illustrates a schematic structural diagram of a system for a semiconductor
processing equipment data collection method according to embodiments of the present
disclosure. The functions of the modules of the system are described as follows.

[0114] The semiconductor processing equipment includes an equipment control system (i.e.,
Main Controller PC in FIG. 6). The equipment control system includes an equipment software
system (i.e., the equipment software system module in FIG. 10). The equipment software system
includes a cluster tool controller (CTC).

[0115] The Main CTC Service (Service Database) is connected to the database of the
semiconductor processing equipment and associated with the central management of the
parameter and event.

[0116] The EDA Provider (Collection Database) is the database of the semiconductor processing
equipment for providing services to the EDA.

[0117] The EDA CTC Interface (second communication interface) is the interface for

communication between the equipment data collection (EDA) server and the EDA provider.
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[0118] The EDA Interface (first communication interface) is the service interface provided by
the equipment data collection (EDA) server.

[0119] The EDA AGC Bridge (data structure converter) is a data structure converter between the
EDA server and the AGC system, similar to an EDA client end.

[0120] The AGC System includes an AGC Service end and an AGC Client end.

[0121] The data collection process implemented using the system architecture includes the
following steps (assuming that the EDA server, the AGC system, and the semiconductor
processing equipment are all started normally).

[0122] 1. The AGC system defines the Data Collection Plan (DCP) to be collected and activates
the DCP to be collected.

[0123] 2. The EDA server (EDA Service) determines the equipment data information to be
collected according to the DCP activated by the AGC system and sends the equipment data
information via the second communication interface (EDA CTC Interface).

[0124] 3. The collection database (EDA Provider) receives the equipment data information to be
collected, and divides the data types. The Alarm type is directly controlled and obtained from the
collection database (EDA Provider). The Parameter type and the Event type are controlled and
obtained jointly by the collection database and the service database (Main CTC Service) at the
CTC equipment end.

[0125] 4. When an Alarm (or Event) is triggered, the EDA Provider receives the equipment data
of the Alarm (or Event) and then determines whether the equipment data is subscribed to. If yes,

the equipment data is transmitted back to the EDA Service via the EDA CTC Interface.
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[0126] 5. The EDA Service determines that the equipment data of the Alarm (or Event) is the
equipment data that needs to be collected in the activated DCP, and then transmits the equipment
data to the data structure converter (EDA AGC Bridge) via the EDA Interface.

[0127] 6. The EDA AGC Bridge converts the obtained equipment data into a data format
supported by the AGC system and displays the equipment data at the AGC end.

[0128] In embodiments of the present disclosure, the EDA server, which communicates based on
the Web Service, can be created to obtain the collection database (EDA Provider) of the
equipment data from the semiconductor processing equipment end, e.g., the CTC equipment end.
The Main CTC Service database directly connected to the CTC equipment end can be created to
be associated with the central management of the Parameter and Event at the CTC end. The data
structure converter (EDA AGC Bridge), which is integrated into the AGC system based on the
EDA server based on the Interface A standard, can be created. The third communication
interface can be added to the EDA server to implement some control functions of the FA
required in the AGC system.

[0129] By comparing FIG. 6 with FIG. 10, by using the present disclosure to replace the data
collection method of the existing technology architecture of using the HSMS for communication
to convert to the Web Service communication method based on the Interface A standard, the
Host Adaptor communication converter is no longer needed. The previous data collection is
implemented by the FA, and the FA needs the Host Adaptor to connect a plurality of HOST
ends. After the data collection is performed based on the Interface A standard, one equipment
data collection server can be connected to a plurality of client ends and is independent of the
control of the FA. Thus, the factory end can perform the equipment data collection via the FA.

The data collection can be no longer performed using the FA and can be completely performed
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by the EDA server. The FA collecting the data at the CTC equipment end through the Bridge can
be converted to the EDA server collecting the data at the CTC equipment end through the EDA
Provider and the Main CTC Service. Since the EDA is a dedicated data collection function item
based on the SEMI Interface standard and does not have the equipment control function, when
the equipment control function is required, a customized interface of the part of the control
function required by the AGC system can be provided at the EDA server. According to the
different data structure types of the AGC system and the EDA server, the EDA based on the
Interface A standard can be created to be integrated into the data structure converter EDA AGC
Bridge of the AHC system. Through the data structure converter EDA AGC Bridge, the AGC
system can obtain the equipment data collected by the EDA server and can also control the
equipment at the same time.

[0130] In summary, in embodiments of the present disclosure, the equipment data collection
server can be communicatively connected to the equipment control system to perform the
equipment data collection task issued by the equipment control system for the semiconductor
processing equipment. In this method, the equipment data collection server can be configured to
collect the equipment data, and the data may not need to be collected by the factory automated
control system, which can reduce the data collection pressure of the software application at the
factory end, improve the communication method between the data collection application and the
equipment end, improves the data collection performance, and satisfy the requirement of the big
data collection. The improved AGC system architecture for collecting data based on EDA can
completely replace the data collection method using the HSMS for communication. The data can
be collected using the Interface A standard to greatly improve the equipment collection

efficiency and data exchange rate and reduce the data collection pressure of the FA in real-time.
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After verification, by using the technical solution of the present disclosure, the data collection
capability of the AGC system can be greatly improved, and the CPU resource utilization rate of
the CTC can be less than 2%.

[0131] FIG. 12 illustrates a schematic flowchart of another semiconductor processing equipment
data collection method according to embodiments of the present disclosure. The method is
applied to the equipment control system. The equipment control system can be communicatively
connected to the equipment data collection server via the first communication interface. The
equipment data collection server can be communicatively connected to the semiconductor
processing equipment via the second communication interface. The method includes the
following processes.

[0132] At 1201, in response to the user operation, the corresponding definition instruction is
generated, and the data collection plan is generated according to the definition instruction.
[0133] The first communication interface and the second communication interface can be the
communication interfaces based on the Web Service protocol. The equipment data collection
server can be the server based on the EDA standard. The equipment control system can be the
AGC system.

[0134] At 1202, in response to the user operation, the corresponding activation instruction is
generated, and the data collection plan is activated according to the activation instruction.
[0135] At 1203, the activated data collection plan is sent to the equipment data collection server
via the first communication interface.

[0136] At 1204, the equipment data returned by the equipment data collection server is received

via the first communication interface.
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[0137] The equipment data can be sent to the equipment data collection server by the
semiconductor processing equipment according to the equipment data information after the
equipment data collection server determines the equipment data information to be collected in
the data collection plan and sends the equipment data information to the semiconductor
processing equipment via the second communication interface.

[0138] At 1205, the equipment data is displayed.

[0139] In some embodiments, the semiconductor processing equipment can include a collection
database.

[0140] The equipment data can be obtained by the collection database in the data collection
method corresponding to the data type of the equipment data information. The data type can
include the parameter type, the warning type, and the event type.

[0141] In some embodiments, the semiconductor processing equipment can further include the
service database.

[0142] If the data type is the alarm type, the equipment data can be obtained by the collection
database from the semiconductor processing equipment. If the data type is the parameter type or
the event type, the equipment data can be obtained by the collection database and the service
database from the semiconductor processing equipment.

[0143] In some embodiments, the equipment control system can include the data structure
converter based on the Interface A standard. Displaying the equipment data can include
displaying the equipment data after the data format is converted by the data structure converter.
[0144] In some embodiments, the equipment data after the data format is converted can be

displayed by the equipment control system.
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[0145] It should be noted that the description of embodiments of the present disclosure is based
on a data collection method of the semiconductor processing equipment performed at the
equipment control system end. For the detailed execution process of the method, reference can
be made to the description of the execution process based on the equipment data collection
server end. To avoid repetition, only a brief explanation is provided here.

[0146] In summary, in embodiments of the present disclosure, the equipment data collection
server can be communicatively connected to the equipment control system to perform the
equipment data collection task issued by the equipment control system for the semiconductor
processing equipment. In this method, the equipment data collection server can be configured to
collect the equipment data, and the data may not need to be collected by the factory automated
control system, which can reduce the data collection pressure of the software application at the
factory end and improve the communication method between the data collection application and
the equipment end.

[0147] FIG. 13 illustrates a schematic flowchart of a semiconductor processing equipment data
collection system according to embodiments of the present disclosure. In some embodiments, the
data collection system of the semiconductor processing equipment includes an equipment data
collection server and an equipment control system. The equipment data collection server can be
communicatively connected to the equipment control system via the first communication
interface. The equipment data collection server can be communicatively connected to the
semiconductor processing equipment via the second communication interface.

[0148] The equipment control system can be configured to generate the corresponding definition
instruction in response to the user operation and generate the data collection plan according to

the definition instruction, generate the corresponding activation instruction in response to the
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user operation, activate the data collection plan according to the activation instruction, and send
the activated data collection plan to the equipment data collection server via the first
communication interface.

[0149] The equipment data collection server can be configured to determine the equipment data
information to be collected in the data collection plan, send the equipment data information to
the semiconductor processing equipment via the second communication interface, and receive
the equipment data corresponding to the equipment data information sent by the semiconductor
processing equipment and forward the equipment data to the equipment control system via the
first communication interface.

[0150] The equipment control system can be further configured to display the equipment data.
[0151] The workflow of the data collection system of the semiconductor processing equipment
can include the following steps.

[0152] At 1301, the equipment control system responds to the user operation to generate the
corresponding definition instruction and generate the data collection plan according to the
definition instruction.

[0153] At 1302, the equipment control system responds to the user operation to generate the
corresponding activation instruction and activate the data collection plans according to the
activation instruction.

[0154] At 1303, the equipment control system sends the activated data collection plan to the
equipment data collection server via the first communication interface.

[0155] At 1304, the equipment data collection server determines the equipment data information

to be collected in the data collection plan.
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[0156] At 1305, the equipment data collection server sends the equipment data information to
the semiconductor processing equipment via the second communication interface.

[0157] At 1306, the equipment data collection server receives the equipment data corresponding
to the equipment data information sent by the semiconductor processing equipment and forwards
the equipment data to the equipment control system via the first communication interface.

[0158] At 1307, the equipment control system displays the equipment data.

[0159] It should be noted that, for the detailed operation process of the data collection system of
the semiconductor processing equipment in embodiments of the present disclosure, reference can
be made to the description of the data collection process based on the equipment data collection
server or the equipment control system. To avoid repetition, only a brief explanation is provided
here.

[0160] In summary, in the embodiments of the present invention, the equipment data collection
server can be communicatively connected to the equipment control system to perform the
equipment data collection task issued by the equipment control system for the semiconductor
processing equipment. In this method, the equipment data collection server can be configured to
collect the equipment data, and the data may not need to be collected by the factory automated
control system, which can reduce the data collection pressure of the software application at the
factory end and improve the communication method between the data collection application and
the equipment end.

[0161] It should be noted that, for method embodiments, for simplicity, method embodiments
can be described as a series of action combinations. However, those skilled in the art should be
aware that embodiments of the present disclosure are not limited by the order of actions

described, because some steps can be performed in other orders or simultaneously according to
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embodiments of the present disclosure. Furthermore, those skilled in the art should know that
embodiments described in the specification are preferred embodiments, and actions involved in
embodiments of the present disclosure may not be necessarily mandatory in embodiments of the
present disclosure.

[0162] FIG. 14 illustrates a schematic structural block diagram of a semiconductor processing
equipment data collection device according to embodiments of the present disclosure. The device
can be applied to the equipment data collection server 1401. The equipment data collection can
be communicatively connected to the equipment control system via the first communication
interface. The equipment data collection server can be communicatively connected to the
semiconductor processing equipment via the second communication interface. The device
includes a first control unit 14011.

[0163] The first control unit 14011 can be configured to receive the activated data collection
plan via the first communication interface, the data collection plan being generated by the
equipment control system when receiving the definition instruction, send the data collection plan
after receiving the activation instruction, the definition instruction and the activation instruction
being generated by the equipment control system in response to the user operation, determine the
equipment data information to be collected in the data collection plan, send the equipment data
information to the semiconductor processing equipment via the second communication interface,
receive the equipment data corresponding to the equipment data information sent by the
semiconductor processing equipment, and forward the equipment data to the equipment control
system via the first communication interface to display the equipment data.

[0164] In embodiments of the present disclosure, the semiconductor processing equipment can

include the collection database. The equipment data can be obtained by the collection database
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using the data collection method corresponding to the data type of the equipment data
information. The data type can include the parameter type, the alarm type, and the event type.
[0165] In embodiments of the present disclosure, the semiconductor processing equipment can
also include the service database. If the data type is the alarm type, the equipment data can be
obtained by the collection database from the semiconductor processing equipment. If the data
type is the parameter type or the event type, the equipment data can be obtained by the collection
database and the service database from the semiconductor processing equipment.

[0166] In embodiments of the present disclosure, the equipment control system can include the
data structure converter based on the Interface A standard.

[0167] Displaying the equipment data includes performing the data format conversion on the
equipment data by the data structure converter and displaying the equipment data after the data
format conversion by the equipment control system.

[0168] In embodiments of the present disclosure, the equipment data collection server can
include the third communication interface. The first control unit can be configured to receive the
control instruction for the semiconductor processing equipment via the third communication
interface and send the control instruction to the semiconductor processing equipment via the
second communication interface. The control instruction can be generated and sent by other
control systems besides the equipment control system in response to the user operation.

[0169] In embodiments of the present disclosure, the first communication interface and the
second communication interface can be communications interfaces based on the Web Service
protocol. The equipment data collection server can be the server based on the EDA standard, and

the equipment control system can be the AGC system.
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[0170] In embodiments of the present disclosure, the first control unit can be configured to
determine whether the equipment data is the data to be collected in the activated data collection
plan. If yes, the equipment data can be forwarded to the equipment control system via the first
communication interface to display the equipment data.

[0171] In summary, in the embodiments of the present invention, the equipment data collection
server can be communicatively connected to the equipment control system to perform the
equipment data collection task issued by the equipment control system for the semiconductor
processing equipment. In this method, the equipment data collection server can be configured to
collect the equipment data, and the data may not need to be collected by the factory automated
control system, which can reduce the data collection pressure of the software application at the
factory end and improve the communication method between the data collection application and
the equipment end.

[0172] FIG. 15 illustrates a schematic structural block diagram of another semiconductor
processing equipment data collection device according to embodiments of the present disclosure.
The device is applied to the equipment control system 1501. The equipment control system can
be communicatively connected to the equipment data collection server via the first
communication interface. The equipment data collection server can be communicatively
connected to the semiconductor processing equipment via the second communication interface.
The device includes a second control unit 15011.

[0173] The second control unit 15011 can be configured to generate the corresponding definition
instruction in response to the user operation and generate the data collection plan according to
the definition instruction, generate the corresponding activation instruction in response to the

user operation, activate the data collection plan according t the activation instruction, send the
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activated data collection plan to the equipment data collection server via the first communication
interface, receive the equipment data returned by the equipment data collection server via the
first communication interface, and display the equipment data. The equipment data can be sent
by the semiconductor processing equipment to the equipment data collection server according to
the equipment data information after the equipment data collection server determines the
equipment data information to be collected in the data collection plan and sends the equipment
data information to the semiconductor processing equipment via the second communication
interface.

[0174] In embodiments of the present disclosure, the semiconductor processing equipment can
include the collection database. The equipment data can be obtained by the collection database
using the data collection method corresponding to the data type in the equipment data
information. The data type can include the parameter type, the alarm type, and the event type.
[0175] In embodiments of the present disclosure, the equipment control system can include the
data structure converter based on the Interface A standard. The second control unit can be
configured to display the equipment data after the data format is converted by the data structure
converter.

[0176] In summary, in the embodiments of the present invention, the equipment data collection
server can be communicatively connected to the equipment control system to perform the
equipment data collection task issued by the equipment control system for the semiconductor
processing equipment. In this method, the equipment data collection server can be configured to
collect the equipment data, and the data may not need to be collected by the factory automated

control system, which can reduce the data collection pressure of the software application at the
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factory end and improve the communication method between the data collection application and
the equipment end.

[0177] Since device embodiments are similar to method embodiments, the description can be
simple. For the relevant part, reference can be made to the description of method embodiments.
[0178] Embodiments of the present disclosure further provide an electronic device, including a
processor, a memory, and a computer program stored in the memory and run at the processor.
When the computer program is executed by the processor, the processes of data collection
method embodiments of the semiconductor processing equipment can be realized, and the same
technical effect can be achieved, which is not repeated here.

[0179] Embodiments of the present disclosure further provide a computer-readable storage
medium. The computer-readable storage medium stores a computer program that, when the
computer program is executed by the processor, causes the processor to realize the processes of
data collection method embodiments of the semiconductor processing equipment can be realized,
and the same technical effect can be achieved, which is not repeated here.

[0180] Since device embodiments are similar to method embodiments, the description can be
simple. For the relevant part, reference can be made to the description of method embodiments.
[0181] Embodiments of the present disclosure are described progressively. Each embodiment
focuses on the differences from other embodiments. Similar or identical aspects of embodiments
can be cross-referenced.

[0182] Those skilled in the art should understand that embodiments of the present disclosure can
be implemented as methods, devices, or computer program products. Therefore, embodiments of
the present disclosure can include completely hardware embodiments, completely software

embodiments, or a combination of software and hardware embodiments. Additionally,
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embodiments of the present disclosure can include the computer program products implemented
on one or more computer-readable storage media including the computer programs (including
but not limited to a magnetic disc storage device, CD-ROM, or an optical storage device).

[0183] Embodiments of the present disclosure are described with reference to flowcharts and/or
block diagrams representing methods, terminal devices (systems), and computer program
products of embodiments of the present disclosure. It should be understood that each flow and/or
block in the flowcharts and/or block diagrams, as well as a combination of flows and/or blocks in
the flowcharts and/or block diagrams, can be implemented by computer program instructions.
The computer program instructions can be provided to a general-purpose computer, a special-
purpose computer, an embedded processor, or another programmable data processing terminal
device to produce a device that performs the functions specified in one or more flows of the
flowchart and/or one or more blocks in the block diagram.

[0184] The computer program instructions can also be stored in a computer-readable storage
medium that can guide a computer or other programmable data processing terminal device to
operate in a specific manner to cause the instructions stored in the computer-readable storage
device to generate a manufactured produce including the instruction device. The instruction
device can realize the functions specified in one or more flows of the flowchart and/or one or
more blocks in the block diagram.

[0185] The computer program instructions can also be loaded onto the computer or other
programable data processing terminal equipment to cause the computer or the other programable
data processing terminal equipment to perform a series of operation processes to generate the
processing realized by the computer. Thus, the instructions executed on the computer or the other

programable data processing terminal equipment can be used to realize the processes of the
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functions specified in one or more flows of the flowchart and/or one or more blocks in the block
diagram.

[0186] Although preferred embodiments of the present disclosure have been described, those
skilled in the art can make other modifications and changes to embodiments of the present
disclosure once the basic creative concept is known. Therefore, the appended claims are intended
to cover all changes and modifications within the scope of embodiments of the present
disclosure.

[0187] Finally, it should be noted that in this document, relationship terms such as “first” and
“second” are used solely to distinguish one entity or operation from another, and do not
necessarily require or imply any actual relationship or order between these entities or operations.
Furthermore, terms such as “comprising,” “including,” or any other variations thereof are
intended to encompass non-exclusive inclusion, such that processes, methods, articles, or
terminal devices comprising a series of elements include not only those elements but also other
elements not explicitly listed, or even elements that are inherent to the processes, methods,
articles, or terminal devices. When there is no more limitation, an element defined by the phrase
“comprising a . . .” does not exclude the presence of additional identical elements in the
processes, methods, articles, or terminal devices comprising the elements.

[0188] The data collection method, the data collection device, and the data collection system of
the semiconductor processing equipment are described in detail above. Specific examples have
been used to explain the principles and embodiments of the present disclosure. The description
of the above embodiments is provided to facilitate the understanding of the methods and core

ideas of the present disclosure. Meanwhile, for those skilled in the art, there may be changes in

specific embodiments and applications according to the ideas of the present disclosure. In
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summary, the content of the present specification should not be understood as limiting the

present disclosure.
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CLAIMS
WHAT IS CLAIMED IS:

1. A data collection method of semiconductor processing equipment, applied to an
equipment data collection server, the equipment data collection server being communicatively
connected to an equipment control system via a first communication interface, the equipment
data collection server being communicatively connected to the semiconductor processing
equipment via a second communication interface, and the equipment control system being an
Advanced Group Control (AGC) system for monitoring and managing the semiconductor
processing equipment, the method comprising:

receiving an activated data collection plan via the first communication interface, the
data collection plan being generated by the equipment control system after receiving a definition
instruction and being sent after receiving an activation instruction, and the definition instruction
and the activation instruction being generated by the equipment control system in response to a
user operation;

determining equipment data information to be collected in the data collection plan;

sending the equipment data information to the semiconductor processing equipment via
the second communication interface; and

receiving equipment data corresponding to the equipment data information sent by the
semiconductor processing equipment and forwarding the equipment data to the equipment

control system via the first communication interface to display the equipment data.

2. The method according to claim 1, wherein the semiconductor processing

equipment includes a collection database, and the equipment data is obtained by the collection
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database using a data collection method corresponding to a data type in the equipment data

information, wherein the data type includes a parameter type, an alarm type, and an event type.

3. The method according to claim 2, wherein the semiconductor processing
equipment further includes a service database;

if the data type is the alarm type, the equipment data is obtained by the collection
database from the semiconductor processing equipment; and

if the data type is the parameter type or the event type, the equipment data is obtained by

the collection database and the service database from the semiconductor processing equipment.

4. The method according to claims 1, 2, or 3, wherein the equipment control system
includes a data structure converter based on an Interface A standard; and

displaying the equipment data includes performing data format conversion on the
equipment data by the data structure converter and displaying the equipment data after the data

format conversion by the equipment control system.

5. The method according to claim 1, wherein the equipment data collection server
includes a third communication interface,
the method further comprising:
receiving a control instruction for the semiconductor processing equipment via the
third communication interface, the control instruction being generated and sent by control

systems other than the equipment control system in response to a user operation; and
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sending the control instruction to the semiconductor processing equipment via the

second communication interface for execution.

0. The method according to claim 2, wherein the first communication interface and
the second communication interface are communication interfaces based on a Web Service
protocol, the equipment data collection server is a server based on an equipment data acquisition

(EDA) standard.

7. The method according to claim 1, further comprising, before forwarding the
equipment data to the equipment control system via the first communication interface to display
the equipment data:

determining whether the equipment data is equipment data to be collected in the activated
data collection plan; and

if yes, forwarding the equipment data to the equipment control system via the first

communication interface to display the equipment data.

8. A data collection method of semiconductor processing equipment, applied to an
equipment control system, the equipment control system being communicatively connected to an
equipment data collection server via a first communication interface, the equipment data
collection server being communicatively connected to the semiconductor processing equipment
via a second communication interface, and the equipment control system being an Advanced
Group Control (AGC) system for monitoring and managing the semiconductor processing

equipment, the method comprising:
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responding to a user operation to generate a corresponding definition instruction and a

data collection plan according to the definition instruction;

responding to the user operation to generate a corresponding activation instruction and
activate the data collection plan according to the activation instruction;

sending the activated data collection plans to the equipment data collection server via the
first communication interface;

receiving the equipment data returned by the equipment data collection server via the first
communication interface, the equipment data being sent to the equipment data collection server
by the semiconductor processing equipment according to equipment data information after the
equipment data collection server determines the equipment data information to be collected in
the data collection plan and sends the equipment data information to the semiconductor
processing equipment via the second communication interface; and

displaying the equipment data.

9. The method according to claim 8, wherein the semiconductor processing
equipment includes a collection database; and

the equipment data is obtained by the collection database using a data collection method
corresponding to a data type in the equipment data information, wherein the data type includes a

parameter type, an alarm type, and an event type.

10.  The method according to claim 9, wherein the semiconductor processing

equipment further includes a service database;
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if the data type is alarm type, the equipment data is obtained by the collection database
from the semiconductor processing equipment; and
if the data type is the parameter type or event type, the device data is obtained by the

collection database and the service database from the semiconductor processing equipment.

11. The method according to claims 8, 9, or 10, wherein the equipment control system
includes a data structure converter based on an Interface A standard; and
displaying the equipment data includes displaying the equipment data after the data

structure converter performs data format conversion.

12. A data collection device of semiconductor processing equipment, applied to an
equipment data collection server, the equipment data collection server being communicatively
connected to an equipment control system via a first communication interface, the equipment
data collection server being communicatively connected to the semiconductor processing
equipment via a second communication interface, and the equipment control system being an
Advanced Group Control (AGC) system for monitoring and managing the semiconductor
processing equipment, the device comprising:

a first control unit configured to receive an activated data collection plan via the first
communication interface, the data collection plan being generated by the equipment control
system after receiving a definition instruction and being sent after receiving an activation
instruction, and the definition instruction and the activation instruction being generated by the
equipment control system in response to a user operation, determine equipment data information

to be collected in the data collection plan, send the equipment data information to the
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semiconductor processing equipment via the second communication interface, and receive
equipment data corresponding to the equipment data information sent by the semiconductor
processing equipment and forwarding the equipment data to the equipment control system via

the first communication interface to display the equipment data.

13. A data collection device of semiconductor processing equipment, applied to an
equipment control system, the equipment control system being communicatively connected to an
equipment data collection server via a first communication interface, the equipment data
collection server being communicatively connected to the semiconductor processing equipment
via a second communication interface, and the equipment control system being an Advanced
Group Control (AGC) system for monitoring and managing the semiconductor processing
equipment, the device comprising:

a second control unit configured to respond to the user operation to generate a
corresponding activation instruction and activate the data collection plan according to the
activation instruction, send the activated data collection plans to the equipment data collection
server via the first communication interface, receive the equipment data returned by the
equipment data collection server via the first communication interface, the equipment data being
sent to the equipment data collection server by the semiconductor processing equipment
according to equipment data information after the equipment data collection server determines
the equipment data information to be collected in the data collection plan and sends the
equipment data information to the semiconductor processing equipment via the second

communication interface, and display the equipment data.
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14. A data collection system of semiconductor processing equipment comprising an
equipment data collection server and an equipment control system, the equipment data collection
server being communicatively connected to the equipment control system via a first
communication interface, the equipment data collection server being communicatively connected
to the semiconductor processing equipment via a second communication interface, and the
equipment control system being an Advanced Group Control (AGC) system for monitoring and
managing the semiconductor processing equipment, wherein:

the equipment control system is configured to respond to a user operation to generate a
corresponding definition instruction and generate a data collection plan according to the
definition instruction, respond to a user operation to generate a corresponding activation
instruction, activate the data collection plan according to the activation instruction, and send the
activated data collection plan to the equipment data collection server via the first communication
interface;

the equipment data collection server is configured to determine equipment data
information to be collected in the data collection plan, send the equipment data information to
the semiconductor processing equipment via the second communication interface, receive the
equipment data corresponding to the equipment data information sent by the semiconductor
processing equipment, and send the equipment data to the equipment control system via the first
communication interface; and

the equipment control system is further configured to display the equipment data.
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