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1 Purpose

1.1 SEMI E168 defines the concepts for creating an analysis-ready set of time elements. This Specification applies
those concepts to production equipment typically found in 300 mm wafer fabs.

2 Scope

2.1 This Specification definesthe details needed to apply the product time measurement (PTM) method to production
equipment that implement the GEM 300 Standards for SECS-II communications (i.e., GEM 300 production
equipment).

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their use.
It isthe responsibility of the users of the Documents to establish appropriate safety and health practices, and determine
the applicability of regulatory or other limitations prior to use.

3 Limitations
3.1 This Specification islimited to the time substrates spend at production equipment.

3.2 This Specification applies only to GEM 300 production equipment. The GEM 300 Standards used in this
Specification to delineate time elements are SEMI E87, SEMI E90, SEMI E94, and SEMI E157. Thisincludes, but is
not limited to, most 300 mm production equipment.

3.3 A primary objective of this Specification is to support analysis of time periods that are routine. Most error
situations and infrequently occurring scenarios in production equipment are not addressed. However, these are not
specifically excluded from the scope and could be added at alater time. Many such scenarios are specific to aparticular
equipment make and model.

3.4 PTM, asappliedto lot-level analysis, islimited to the case of one SEMI E94 control job per carrier.

3.5 Production equipment that use internal buffersto store carriers are included in the scope of this Specification, but
are not fully supported in this version of the Standard. The same is true for production equipment that process
substrates in batches.

4 Referenced Standards and Documents

4.1 SEMI Standards and Safety Guidelines

SEMI E5 — SEMI Equipment Communications Standard 2 Message Content (SECS-11)

SEMI E30 — Generic Model for Communications and Control of Manufacturing Equipment (GEM)
SEMI E40 — Standard for Processing Management

SEMI E87 — Specification for Carrier Management (CMS)

SEMI E90 — Specification for Substrate Tracking

SEMI E94 — Specification for Control Job Management

SEMI E148 — Specification for Time Synchronization and Definition of the TS-Clock Object
SEMI E157 — Specification for Module Process Tracking

SEMI E160 — Specification for Communication of Data Quality

SEMI E164 — Specification for EDA Common Metadata

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

5 Terminology

5.1 Note that terms from the Primary Standard also apply to this Specification.
5.2 Abbreviations and Acronyms

5.2.1 FOUP — front-opening unified pod

Documents
SEMI E168.1-1114 © SEMI 2014 2 Document Sharing Hub

Full document details: SEMI E168.1-1114


http://www.avadocuments.com/doc/semi-e168-1-1114
http://www.avadocuments.com/doc/semi-e168-1-1114

/P semr

5.3 Definitions

5.3.1 collection event — an event that may be used to initiate the collection and reporting of data. A collection event
may trigger an event report. A collection event also may start or stop one or more trace reports. [SEMI E53]

5.3.2 control job — defines a unit of work on equipment for one or more carriers. The work is described by a set of
one or more process jobs to be applied to the material contained in the carriers. [SEMI| E94)]

5.3.3 equipment recipe — an executable specification of an activity or process on an equipment. The recipe is the
user-managed, reusable portion of the set of instructions and settings that determine the processing environment seen
by the material. Recipes may be subject to change between runs or processing cycles. An equipment recipe consists
of one or more recipe components. [SEMI E157]

5.3.4 front-opening unified pod (FOUP) — a front-opening pod with an integrated (non-removable) cassette.
[SEMI E98]

5.3.5 GEM 300 Sandards — SEMI Equipment Communication Standards commonly implemented on production
equipment in 300 mm wafer fabs. The most commonly used GEM 300 Standards include SEMI E30, SEMI E40,
SEMI E87, SEMI E90, and SEMI E94.

5.3.5.1 Discussion — For the purposes of this Specification, SEMI E157 isincluded in this set.
5.3.6 GEM 300 production equipment — production equipment that implement GEM 300 Standards.

5.3.7 process module — a component of the equipment capable of processing material (i.e., adding manufacturing
value). A process module is directed in its processing by equipment recipes, which are under the control of the factory
user. Process chamber is another term for process module. The SEMI E120 Module class describes the same concept.
A process module can contain other process modules (submodules). [SEMI E157]

5.3.7.1 Discussion — In the context of this definition, ‘process’ does not refer specifically to physical changes of the
substrates, but instead more generally to the execution of an equipment recipe asit applies to the process module. For
example, the term process module applies equally to production equipment components where measurement or
inspection occurs.

5.3.8 processjob — amaterial processing job for a processing resource specifying and tracking the processing to be
applied to the material. [SEMI E4Q]

5.3.9 dot map — the information that relates which dotsin a carrier hold substrates, both correctly and incorrectly.
[SEMI E87]

6 Conventions

6.1 Conventions from the Primary Standard also apply to this Specification.

7 Implementation Overview

7.1 This Subordinate Specification builds upon its Primary Specification. Please review § 7 from SEMI E168 for an
overview of its contents. To that basisis added the detail from the GEM 300 Standards.

7.2 Time Elements

7.2.1 One goa of PTM is uniformity of the data from one equipment or system to another and from one factory to
another. This means that the messaging that contains the event reports used to delineate the time elements needs to be
substantially similar in al cases. The most reliable way to achieve this is through the use of standard event reports.

7.2.2 Nearly dl production equipment in 300 mm wafer fabs employ the same SECS-11-based Communication
Standards. This set of GEM 300 Standards includes SEMI E30, SEMI E40, SEMI E87, SEMI E90, and SEMI E94.
Some newer Standards such as SEM| E157 are sometimes included in this set. All of these are based on SEMI E5. It
isfrom a subset of these Standards that the events used for PTM are taken.

7.2.3 The naming conventions for the GEM 300 Standards event identifiers (EventlDs) have been adopted from
SEMI E164. The EventlDs for the GEM 300 Standards events used in this Specification have been reproduced in
Appendix 2 to assist users of this Standard.
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7.2.4 In this Specification, Level 3 and Level 4 time elements are defined for product time spent in production
equipment. GEM 300 Standards events are specified as start and end events for the time elements.

7.2.5 Two separate cases are considered. The first isalot-level view of product time, which excludes consideration
of the individual substrates. This is most suitable for inclusion in alarger set of data for the purpose of tracking the
movement of lots through the factory. The second case is a substrate-level viewpoint, which traces the time in the
production equipment for each substrate individually. There is some overlap in the Time Element definitions for these
two cases. The user may choose either case for an application of the PTM method, but they cannot be mixed.

7.3 Challenges of PTM for Production Equipment

Sandard Events/Data |dentity — Many of the events reported by the production equipment are mandated by
widely used SEMI communication Standards. However, these SECS-I1 events and variables do not fall under a
standard naming convention. Mapping of production equipment’s events to the SEMI Standard events is often
difficult to achieve.

Event Report Availability — The degree of conformity to SEMI communication Standards varies from one
production equipment to another. In some cases, certain events that are deemed important to PTM are not
available for reporting from the production equipment. In other cases, the needed event reports are available, but
the user has not enabled their collection from the production equipment or the event reports do not contain
sufficient context data. This may be due to alimitation of the production equipment (e.g., bandwidth) or a choice
by the user to limit the data collected. If a needed event report is not available or contains insufficient context
data, an alternative must be selected or an approach that excludes the event must be devel oped.

8 Prerequisites

8.1 The basic prerequisite for this Subordinate Specification is conformance to the Primary Specification.

| [E168.01-RQ-00002-01] Production equipment shall conform to the requirementsin SEMI E168. [/RQ]

8.2 For PTM, asit appliesto GEM 300 production equipment, the additional prerequisitesfall into three areas.

8.2.1 Thefirstissupport for the SEMI Communication Standards necessary to supply the event reports and associated
data variables required to create the analysis-ready PTM data set.

8.2.2 The second is the availability of the specific, required data from that interface.

8.2.3 Thethirdisalevel of data quality adequate to ensure accurate and consistent resultsin any analysis of the PTM
data set.

8.3 SEMI Communication Standards Support

8.3.1 The events used to mark the start and end of each time segment are taken from GEM 300 Standards. In order to
support PTM from factory host to production equipment, the following prereguisites are necessary.

[E168.01-RQ-00003-00] Production equipment shall support the SEMI Standards listed as required in Table 1,
including support for the collection events used in this Specification and all required data variables. The versions of
these Standards shall be recent enough to include all collection events used by this Specification from each Standard.

[/RQI

[E168.01-RQ-00004-00] The equipment communication interface shall be capable of sufficient bandwidth to report
all collection events and data needed by this Specification in addition to any other SECS-1I communications required
by the factory host. [/RQ]

[E168.01-RQ-00005-00] The user shall configure the SECS-II communicationsto collect all the collection events and
supporting data variables required by this Specification. [/RQ]
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[E168.01-RQ-00006-00] SECS-II communication logs for the selected production equipment shall be provided for
processing by the PTM method. [/RQ]

Table 1 Support for SEMI Standards

Requirement| D SEMI Sandard

Lot and Substrate-Level Analysis

E168.01-RQ-00007-00 SEMI E40 — Standard for Processing Management

E168.01-RQ-00008-00 SEMI E87 — Specification for Carrier Management (CMS)

E168.01-RQ-00009-00 SEMI E94 — Specification for Control Job Management

Substrate-Level Analysis Only

E168.01-RQ-00010-00 SEMI E90 — Specification for Substrate Tracking
SEMI E157 — Specification for Module Process Tracking is not
required. However, support for SEMI E157 or equivalent events
is accommodated in Table 9 to provide additiona detail in
tracking product time spent in process modul es.

8.3.2 No eventsfrom SEMI E40 are used in the time element definitions for this Specification. SEMI E40 isincluded
in Table 1 because the process job identifier provides useful context information and because SEMI E94 requires the
implementation of SEMI E40.

8.3.3 Inthe case where SEMI E157 is not supported, many production equipment have equivalent events that may be
substituted for the two needed from the Module Process state model. Specifically, these events denote the beginning
and end of equipment recipe execution within a process module. These are used to differentiate between arrival and
departure of the substrate from the process module.

8.3.4 Events from other Standards also may be used in some cases. See § 9.5.10 for a discussion and examples of
user extensions.

8.4 Data Quality
8.4.1 Important aspects of data quality are discussed in § 8.4 of SEMI E168.

8.4.2 Inaddition, SEMI E160 provides a means to communicate the level of quality required or delivered for selected
production equipment data. The use of SEMI E160 would help to ensure an adequate level of data quality for the data
(i.e., events and data variables) to be used in PTM.

8.4.3 A key part of data quality is synchronization of the production equipment clock(s) with the factory information
and control system (FICS) time. Production equipment should synchronize all on-board clocks with afactory-selected
time server on aregular basis.

8.4.3.1 SEMI E148 provides one means of achieving time synchronization. Conformance to SEM| E148 would help
to ensure proper production equipment clock time synchronization.

9 Requirements

9.1 Thefollowing isthe top-level parent requirement of al othersin this Specification.

[E168.01-RQ-00001-01] Conformance to this Specification requires conformance to all other identified requirements
in this Specification as stated conditions apply. [/RQ]

9.2 This Specification appliesthe PTM method defined in SEMI E168 specifically to GEM 300 production equipment.

[E168.01-RQ-00011-01] The requirements in this Specification apply only to communications exchanged between
host and GEM 300 production equipment. [/RQ]

9.3 This Specification’s requirements consist of two parts: data set construction and time element definition. In this
Specification, these topics are revisited with afocus on GEM 300 production egquipment.
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9.4 Product Time Data Set Construction
9.4.1 Product Time Inputs

[E168.01-RQ-00012-01] To support PTM in GEM 300 production equipment, the data specified in Table 2 shall be
provided. [/RQ]

Table 2 Data Required for PTM in GEM 300 Production Equipment

Requirement|D Required Data Description

E168.01-RQ-00013-01 Communication Log A record of the messages exchanged between host and production
equipment during the time period specified for anaysis.

This record can be amessage log recorded by the host or alog recorded
by the production egquipment. Necessary context data shall be included in
the event reports (see § 9.5.4). This Specification does not specify the
format for thislog.

E168.01-RQ-00014-01 Event-Source A list of collection event identifiers (CEIDSs) for the collection events
Documentation supported by the production equipment with names and descriptions of
- Collection Events those events sufficient to document the meaning of the event and allow
the user to associate the corresponding standard event (if any).
E168.01-RQ-00015-01 Event-Source A list of variable identifiers (V1Ds) of the variables supported by the
Documentation production equipment with names and descriptions of those variables
- Data Variables sufficient to document the meaning of each and allow the user to

associate the corresponding standard variable (if any).

E168.01-RQ-00016-01 Event Configuration A list of report identifiers (RPTIDs) of the event reports linked to each
collection event, along with definitions for the event reports, including
the VIDs of the variables to be included with each report.

Note that the production equipment user may reconfigure the event
reports for a SECS-I1 interface at any time. This listing needs to pertain
to the particular communication log under investigation.

9.4.1.1 For SECS-II communication, the information needed to document the event configuration is specified in the
S2F33/F34 and S2F35/36 message transactions. However, these messages need be sent only once and may not be
available in each communication log.

9.4.1.2 Communication Log

9.4.1.2.1 SECS-II messages are structured as a set of nested lists. Each dataitem in the message is either adata value
or alist designator with the length of the list included. Each itemin alist a'so may be a data value or alist (nested
list).

9.4.1.2.2 The communication log format for SECS-I1 is not specified. However, the content is addressed in the
following two requirements.

[E168.01-RQ-00017-01] Communication logs shall contain all SECS-II messages exchanged over the time period
specified for analysis. [/RQ]

[E168.01-RQ-00018-00] Communication logs shall include the following for each SECS-II message: a) the stream
and function indicator (e.g., S6F11), b) atimestamp associated with the event, and c) all data items from the original
message, including the format and value of each variable dataitem. [/RQ]

9.4.1.3 Event-Source Documentation

9.4.1.3.1 In GEM 300 production egquipment, al event data is collected using collection events that trigger event
reports. These are typically reported by the production equipment using the S6F11 message.
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[E168.01-RQ-00019-01] The documentation for each collection event shall include the CEID, the supplier name for
the event, and a description of when and why the event occurs. In the case where the event is required by one of the
GEM 300 Standards, the standard name for that event as specified in SEMI E164 also shall be included. [/RQ]

9.4.1.3.2 SeefA2-1.1for alist of the standard events used in this Specification and the corresponding Eventl Dsfrom
SEMI E164.

[E168.01-RQ-00020-01] The documentation for each data variable shall include the VID, the supplier name for the
variable, and a description of the content of the variable. In the case where the variable is required by one of the GEM
300 Standards, the standard name for that variable also shall be included. [/RQ]

9.4.1.4 Event Configuration

9.4.1.4.1 SECS-II provides the production equipment user with the capability to configure SECS-II event data
collection. Thisis done in three stages.

9.4.1.4.1.1 Thefirst stageisthe definition of event reports. Each event report isassigned an RPTID and alist of VIDs.
The S2F33 message is used to request the definition of event reports.

9.4.1.4.2 The second stage of SECS-11 event configuration is the linking of event reports to specific events. The
S2F35 message is used to provide alist of CEIDs and the RPTIDs attached to each.

9.4.1.4.3 Thethird stage of SECS-11 event configuration isthe enabling of each event to be reported. Thisis requested
by the host using the S2F37 message.

[E168.01-RQ-00021-01] The user shall provide alist of CEIDs representing all collection events enabled for the
production equipment, including the RPTIDs attached to each, asinput to the PTM method. [/RQ]

9.4.2 Product Time Data Transformations

9.4.2.1 This section builds upon the data transformation steps defined in SEMI E168. It adds GEM 300 Standard
specific information and requirements.

9.4.2.2 Sep 1 — Communication Log Normalization — no additional comment
9.4.2.3 Step 2 — Message Filtering

[E168.01-RQ-00022-01] For GEM 300 production equipment, the message filtering step shall retain the following
messages when they appear in the communication log:
» S6F11 - Event Report Send
» S3F17 - Carrier Action Request (CARRIERACTION = Bind or ProceedWithCarrier per SEMI E87)
» S2F33 - Define Report
» S2F35 - Link Event Report
* S14F9 - Create Object Request (Create control job object)
* S16F3 — Process Job Create Request (and alternatives S16F11, S16F15)
[/RQ]
9.4.2.4 Sep 3— Data Code Trandlation

9.4.2.4.1 The event-source documentation (§ 9.4.1.3) and event configuration (8§ 9.4.1.4) serve as the inputs to the
data code translation.

9.4.25 Sep 4 — Context Data Population
9.4.2.5.1 Selected messages provide links between certain key context data items.

- The S14F9 message specifies the control job, aswell asthe identifiersfor the carrier, control job, and processjob.
Thislinks these identifiers to one another.

- The S16F15 message specifies the process job, as well asthe identifiersfor the carrier, process job, and substrate.
These identifiers are linked by this message.
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The S3F17 contains the identifiers of the carrier and the load port, and typically also contains the content map
with lot and substrate identifiers, linking those variables.

9.4.2.5.2 Using these messages, it is possible to create amap of load port to carrier to lot to control job to processjob
to substrate so that within the timeframe of carrier arrival to carrier departure, any of the identifiers can be trandated
into any of the others.

9.4.25.2.1 Since there are multiple substrates, we can link one substrate to any of the other context data (i.e., itisa
many-to-one relationship). However, linking in the other direction is a one-to-many relationship and therefore points
to al substratesin the lot (e.g., acarrier linksto all the substrates delivered in the carrier).

9.4.2.6 Sep 5— Time Segment Construction

[E168.01-RQ-00023-00] Time segment construction shall be done using the Level 4 time elements specifiedin § 9.5.3.
[/RQ]

9.4.3 Data Set Output Format

9.4.3.1 SEMI E168 specifies the PTMData output file format. This Subordinate Specification adds detail to some
PTMDatafields defined in its Primary Specification (see Table 3) and adds new fiel ds specific to GEM 300 production
equipment (see Table 4). Unaffected fieldsare not included. Thefield order, as specified in SEMI E168, isnot affected.
The new fields are specified in the order that they are to appear, following the existing fields.

Table 3 Additional Definition for PTMData Fields from SEMI E168

Requirement|D Field Description Format
E168.01-RQ-00024-01 SystemType Model of the production equipment. | Text (no change)
E168.01-RQ-00025-01 SystemID Production equipment identifier. Text (no change)

Eventl D that started the time element,
E168.01-RQ-00026-00 StartEvent|D using SEMI E164 naming convention. Text (no change)
E168.01-RQ-00027-00 EndEventID STED I ET B MSMMSEENE, | pr o cerrams

using SEMI E164 naming convention.

E168.01-RQ-00028-00

TimeElementL abel

Using Level 4 time elements specified
in Tables 6 and 7.

Text (no change)

E168.01-RQ-00029-00

TimeElementName

Using Level 4 time elements specified
in Tables 6 and 7.

Text (no change)

E168.01-RQ-00030-01

CarrierLocationlD

The production equipment identifier
used as a portion of the
CarrierLocationlD shall be set as part
of the user configuration.

The location identifier portion of the
CarrierLocationl D shall be the same as
the SEMI E87 LocationID.

Text (no change)

9.4.3.2 Where the description field in Table 3 includes the text “for appropriate time elements,” the requirement
applies only for time elements where such a value exists.

Table 4 Added PTMData Fields to Support GEM 300 Production Equipment

SEMI E168.1-1114 © SEMI 2014
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Requirement|D Field Description Format
E168.01-RQ-00031-00 CrlJobl D |dentifier of the SEMI E94 control job |,y
(for appropriate time elements).
E168.01-RQ-00032-00 PRJ0bID |dentifier of the SEMI E40 processjob |,
(for appropriate time elements).
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Requirement|D Field Description Format

Identifier of the equipment recipe or
process program associated with the
current processing of the product unit
(for appropriate time elements).

E168.01-RQ-00033-01 RecipelD Text

9.5 Time Elements

9.5.1 SEMI E168 does not define the Level 3 or Level 4 time elementsin detail because they are specific to the type
of event-source. Those time elements are defined in Table 5 and Table 6 for GEM 300 production equipment.

9.5.2 Level 3— Resources

9.5.2.1 InLevel 3, wait time and active time elements are further subdivided into elements related to specific factory
resources. This Subordinate Specification is focused on the time the product unit spends at production equipment.
However, there are some time elements needed during this time period that are more closely associated with the FICS
and with the AMHS.

[E168.01-RQ-00034-01] The Level 3 time elements that are subcategories of Wait Time are:

* Wait for FICS
* Wait for Production Equipment
» Wait for AMHS

[/RQ]

[E168.01-RQ-00035-00] The Level 3 time elements that are subcategories of Active Time are:
» Active Time for Production Equipment
* Active Time for Carrier Handoff
[/RQ]
9.5.2.2 Table 5 shows the Level 3 time elements with their associated parent categories. Note that the “Active Time

for Carrier Handoff” time element is a cooperative effort between the AMHS and the production equipment factory
resources.

Table 5 Level 3 Time Elements

Level 1 Level 2 Level 3
Wait for FICS
Wait Time Wait for Production Equipment
Product Time Wait for AMHS

Active Time for Production Equipment

Active Time

Active Time for Carrier Handoff

9.5.3 Level 4 — Detailed Time Elements

9.5.3.1 Level 4timeelementsprovide thefinest level of detail defined in this Specification. These are shownin Table
6 (wait time elements) and Table 7 (active time elements).

9.5.3.2 There are two sets of Level 4 time elements. One set is for analysis at the lot-level (i.e., lot-focused) and the
other set isfor the substrate-level (i.e., substrate-focused). These are shown in two columnsin each of the tables. Only
one set at atimeisto be used.
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Level 4 Production

Level 4 Production

Production Equipment

E168.01-RQ-00041-00

at Production Equipment

Level 3 Requirementl D Unit (Lot) Level Unit (Substrate) Level
Wait for Command Wait for Command
i E168.01-RQ-00036-00 |4, proqyction Equipment to Production Equipment
Wait for FICS Wait for Job Definition Wait for Job Definition
initi initi
E168.01-RQ-00037-00 | brogiuction Equipment on Production Equipment
Wait for Prior Lot to Clear Wait for Prior Lot to Clear
E168.01-RQ-00038-00 |+ proguction Equipment at Production Equipment
Wait for Prior Substratesto Clear
= S0 HO-L R0 at Production Equipment
Wait for Last Substrate to Complete
= EHUERO- 00000 at Production Equipment
Wait for Wait for Lot-Based Setup Wait for Lot-Based Setup

at Production Equipment

E168.01-RQ-00042-00

Wait for Substrate-Based Setup
at Production Equipment

E168.01-RQ-00043-00

Wait for Lot-Based Post-Processing
at Production Equipment

E168.01-RQ-00044-00

Substrate Post-Process Waiting
in Process Module

Wait for AMHS

E168.01-RQ-00045-00

Wait for AMHS Preparation

Wait for AMHS Preparation

Table 7 Level 4 Active Time Elements

Level 3

Requirement| D

Level 4 Production
Unit (Lot) Level

Level 4 Production
Unit (Substrate) Level

Active Time for
Production Equipment

E168.01-RQ-00046-00

Active Process Execution
on Lot
by Production Equipment

E168.01-RQ-00047-00

Active Process Execution
on Substrate
by Production Equipment

E168.01-RQ-00048-00

Active Time for
Carrier Transport
within Production Equipment

E168.01-RQ-00049-00

Active Time for
Substrate Transport
within Production Equipment

E168.01-RQ-00050-01

Active Time for
Lot Preprocessing
at Production Equipment

Active Time for
Lot Preprocessing
at Production Equipment

E168.01-RQ-00051-01

Active Time for Substrate
Preprocessing at Production
Equipment

E168.01-RQ-00052-00

Active Time for
Lot Post-Processing
at Production Equipment

Active Time for
Lot Post-Processing
at Production Equipment

Active Time for
Carrier Handoff

E168.01-RQ-00053-00

Active Time for Carrier Arrival

Active Time for Carrier Arrival

E168.01-RQ-00054-00

Active Time for Carrier
Departure

Active Time for Carrier Departure
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9.5.4 Context Information

9.5.4.1 Events specified in the GEM 300 Standards are used to mark the beginning and end of each time segment.
However, the production egquipment collection event identifier (CEID) is not sufficient for the assignment of time
elements. Context information needs to be included with events to identify the product unit, to clarify the event (e.g.,
material location), and to determine when the event occurred.

9.5.4.2 Material Location

9.5.4.2.1 The material location can be used to determine which time element should begin with a particular event.
For example, see RQ-00076 and others in Table 9. The PTM method classifies the material locations into material
location typesto facilitate their use for this purpose.

[E168.01-RQ-00055-01] Material locations within the production equipment shall be categorized using the following
material location types:

» Carrier — a separate substrate location within a carrier
» Transport — alocation that moves within the production equipment
» ProcessModule — afixed location where the intended function of the production equipment is executed
« Buffer — afixed, passive location where a substrate may be placed to await further transport
» ActiveNonprocess — afixed location where a nonprocess activity occurs
[/RQ]
9.5.4.2.2 Some eventsreferenced in Table 9 are qualified with these material location types.

Table 8 Additional Information on Material Location Types

Location Type Description
Carrier In a 300 mm wafer fab, thisis awafer slot in afront-opening unified pod (FOUP).
Transport A transport location is typically the end effector on arobot arm.
ProcessModule This includes locations in process modules for physical processing, measurement, or ingpection.
Buffer This may be an intermediate point of handoff between two transfer robots or atemporary storage
location for the substrate to await the availability of resources.
ActiveNonprocess An example is a prealigner, where the orientation of the wafer is adjusted.

9.5.4.3 Job Identification

9.5.4.3.1 The SEMI E94 and SEMI E40 job specifications are needed for linking the jobs to the product units. The
control job request includesthe carrier identifier (Carrierl D) and the processjob identifier(s) (PRJoblDs). The process
job request includes the identifiers of the carrier and the slots used in the processing. Other messages (typically the
S3F17 or collection events) link the lot identifier (LotID) to the CarrierID. Thisis sufficient to link the LotID to the
jobs.

9.5.4.3.2 Using thisinformation, any control job and processjob eventsthat are used can be linked to the product unit
given only the job identifier in the event report.

9.5.5 Level 4 — Time Element Definitions

9.5.5.1 Table 9 defines each of the Level 4 time elementslisted in Tables 6 and 7. Each nonheader row contains the
definition of a single time element.

9.5.5.2 Except where noted, the definitionsin Table 9 cover both the lot-focused and substrate-focused time elements.

9.5.5.3 Thetimeelementsin Table 9 arenot listed in chronological order. The order of thetime elementsis dependent,
to somedegree, on factors such asfactory implementation choices, production equi pment design, and factory situation.

NOTE 1: Please see Related Information 1 for example sequences of messages and time elements.
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[E168.01-RQ-00056-01] For GEM 300 production equipment, the PTM method shall use the time elements as defined
in Table 9, using either the set designated for Substrates or the set for Lots, but not both at the same time. [/RQ]

9.5.5.4 Table 9 contains three columns.
9.5.5.4.1 Thefirst isthe RequirementID.

9.5.5.4.2 The second column lists the name of each time element. Below the name, in parentheses, is the ‘Label.” The
label is a shortened name intended for visualizations or tables where space may be limited.

9.5.5.4.3 The third column contains the definition of each time element. This includes:

Text to describe the time element such as the reason for waiting (if wait time) or the particular activity (if active
time).

The EventID of each event that will start this time element.
The EventID of each event that will end this time element.
9.5.5.4.4 Each EventID mentioned in the bullets above is followed by text explaining the significance of the event.

9.5.5.5 For some time elements, multiple pairs of start and end events are specified. This is a recognition that the
same category of time may occur at different points in the message sequence.

9.5.5.6 Inafew cases, two consecutive time segments may be assigned the same time element. This presents the user
the opportunity, during analysis, to differentiate the two occurrences of that time element or combine them.

9.5.5.7 Where more than one pair of start and end events are listed, a numbered list is used to differentiate the pairs.
The title of each numbered item refers to the circumstances in which that set of start and end events occur.

9.5.5.8 Level 2 and Level 3 time elements are provided as divider rows above their Level 4 time elements listed in
Table9.

Table 9 Level 4 Time Element Definitions

Requirement| D Level 4 Time Element Name Time Element Definition
(Label)
E168.01-RQ-00057-00 Wait Time Elements (Level 2)
E168.01-RQ-00058-01 Wait for FICS (Level 3)
The product unit iswaiting for the production equipment to accept a
command from the FICS leading toward active time for the product
unit.
1) Waiting for host to confirm the identification of the carrier
(ProceedWithCarrier approach).
Start: Carrier:3:NoState-WaitingForHost
CarrierlD of newly arrived carrier isread and reported to the host.
Wait for Command End: Carrier:8:WaitingForHost-IDV erificationOk
E168.01-RQ-00059-01 [to Production Equipment Carrier has been identified by the production equipment and
(WaitForCmd) confirmed by the host.
2) Waiting for host to send a command to start a previously
queued control job.
Start: ControlJob:6:Sel ected-WaitingForStart
Production equipment has selected the control job for execution and
iswaiting for a start command from the host.
End: ControlJob:7:WaitingForStart-Executing
The start command has been received and execution begins.
Documents
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