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Revision History

The following is the revision history (changes from R09 to R10) of this document and its
flowcharts.

Section Comments

All pages Changed copyright statement to “(c) Copyright 1999-2003 International SEMATECH, Inc.”

Cover sheet Changed “Version 09” to “Version 10.”

Cover sheet Changed “December 2000” to "December 2003.”

Cover sheet Changed “SEMI Standards Cycle Baseline: 1000” to “ SEMI Standards Cycle 0703.”

Cover sheet Removed the entire M odifications line. Only a single cycleis supported.

Cover sheet Changed “Exception Handling” to “ Limited Exception Handling.”

Cover sheet Changed the abstract to reflect thisas a basic view, rather than something every factory needs. Removed reference
toCCS

Cover sheet Replace with first abstract sentence with the following: “International SEMATECH (ISMT) developed these
flowcharts and scenarios under the direction of its member companies.”

Cover sheet Removed CCS trademark data.

Notices Changed copyright statement to “(¢)1999-2003 International SEMATECH, Inc.”

Revision History Removed versions before R10 changes.

1 Updated the Adobe versionto 5.0.

1 Removed CCS contact data.

1 Replaced with first sentence with the following: “International SEMATECH (ISMT) developed these flowcharts
and scenarios under the direction of its member companies.”

11 Reflected the current version for each standard as of cycle 0703.

11 Added the collaboration phase 1 document as a reference.

13 Remove the whol e section.

14 Remove the whol e section.

15 Remove the whol e section.

21 Under Applicable Documents, changed “ conformsto” to “is based on.”

211 Added noteto reflect context of alarms not necessarily requiring manual intervention.

213 Removed the “Note: E30 equipment constantsinclude:” box.

213 Removed the “Note: E30 collection eventsinclude:” box.

214 Reworded the first Note box to state collection events unique to E40.

214 Removed the first paragraph in the second Note box, but |eft E40 transition and waiting for material events.

216 In second Note box, highlighted that in E87 these are captured as alarms, but for IC maker event may be required.

216 Added the word “E87” to the action boxes.

216 Removed the “Note: E87 equipment constantsinclude:” box.

217 Added the word “E90” to the action boxes.

218 Added the word “E94” to the action boxes.

3 In second sentence, removed "both" and "or just individual wafers.”

31 Under Applicable Documents, changed “ conformsto” to “is based on.”

311 In“CMHandler PORTACTION”" box, added the following to the end of the box: "ServiceStatus=1" to indicate IN
SERVICE.

311 Intheleft column “Note: Port cannot be placein service because” box, added reasons.

311 In“Note: A queued CarrierOut”, added item for internal buffer equipment only and changed empty to empty non-
reserved port.

311 TheY esfrom"Is CarrierOut Queued?" decision box now goes directly to the top of 3.3.4 (down itsmiddle
column).

312 In“CMHandler PORTACTION”" box, added the following to the end of the box: " ServiceStatus=0"
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Section Comments

312 Intheleft column “Note: Port cannot be place out of service because’ box, added reasons.

313 Changed S3F23 to S3F27, S3F24 to S3F28, and updated their related parameters.

313 Added decision block for reservation state.

313 Inlast center block, changed “AMHS delivery” to "AHMS action.”

314 Changed S3F23 to S3F27, S3F24 to S3F28, and updated their related parameters.

314 Added decision block for reservation state.

314 Inlast center block, changed “AMHS delivery” to "AHMS action.”

32 Under Applicable Documents, changed “ conformsto” to “is based on.”

3211 Removed parametersin Bind box.

3211 Inthe“Note: A Bind service fails’, added the last bullet for load port out of service and transfer blocked.

3211 Added note for asynchronous events.

3212 Removed parametersin CarrierNotification box.

3212 Added CAACK=6 to CM Handler box associated with the "Issue error” box.

3213 Change Note for Reservation State Moded and servicesto indicate they are required for all equipment.

3213 Added load port out of service as areason for ReserveAtPort.

3214 Removed parametersin Cancel Bind box.

3214 Changed third failure reason to "either loadport or carrier ID are not specified.”

3215 Removed parameters in Cancel CarrierNotification box.

3215 Changed first box to "CancelCarrierNotification | ssued.”

3216 Removed parametersin Cancel ReservationAtPort box.

3221 Ininitial decision box, removed LP association question.

3221 Moved decision for Manual before decision for Reservation.

3221 Exception handling now refers to end-user or supplier documentation.

3221 Reduced this section from 3 to 2 pages. Updated the label s starting on page 3.2-8.

3221 The"Begin/signal placing carrier onload port" box was moved.

3221 In a note, changed E81 to E87.

3222 Exception handling now refers to end-user or supplier documentation.

3233 Exception handling now refers to end-user or supplier documentation.

3233 Deleted CarrierOut from thetitle.

3233 Added a step that states, "Wait for carrier to arrive at destination.”

3232 Exception handling now refers to end-user or supplier documentation.

3232 Changed carrier clamp scenario to Clamp Carrier (initiated the action), I's Carrier Clamped? (did the action
succeed), No-Error (exception handling), Y es-Carrier Clamped-Send event (Iooks good, notify host).

3232 Exception handling now refers to end-user or supplier documentation.

3232 Changed carrier clamp scenario to Clamp Carrier (initiated the action), I's Carrier Clamped? (did the action
succeed), No-Error (exception handling), Y es-Carrier Clamped-Send event (looks good, notify host).

3232 Removed aredundant NOT ASSOCIATED event and CancelBind service related to theload port being associated
with another carrier.

3232 Exception handling now refers to end-user or supplier documentation.

3237 Exception handling now refers to end-user or supplier documentation.

3237 Changed carrier clamp scenario to Clamp Carrier (initiated the action), I's Carrier Clamped? (did the action
succeed), No-Error (exception handling), Y es-Carrier Clamped-Send event (looks good, notify host).

3237 1) Removed "C.2.5isTBD.” 2) Changed “Slot map read fail error.” 3) Made last decison box a question.

3237 Deleted the note at the top of the page that read “ For dot map read fail, host should only issue a Cancel Carrier since
the equipment cannot provide a map which is necessary for either host or equipment based dot map verification.”
There was an identical note at the bottom of the page and it was moved to the right side of the page.

3241 Deleted the step at the bottom of the page that stated “Make wafer available for transfer from carrier.”

3241 Changed the verbiageto read “UNOCCUPIED” from “NOT OCCUPIED.”
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Section Comments

3242 Delete entire section and its contents. Thisis no longer supported in the document.

331 Exception handling now refers to end-user or supplier documentation.

331 Removed last note in this section that had discussed host operation.

332 Modified boundary noteto include all five cases.

332 Added a Y ES option to the first decision block on the page. It was not present.

332 Added a note which states: Operator removes the carrier before the equipment being ready as defined in the
boundary conditions above.

332 Reduced this section from 3 to 2 pages. Updated the label s starting on page 3.3-5.

332 Deleted two steps, one a decision block for CarrierOut queued, and the other a step for Process Next CarrierOut to
after TRANSFER BLOCKED and the triggering of the Presence/Placement sensors.

332 Changed the Load port presence/placement sensors triggered step to be a decision block.

332 Added a step and a note for Wait for operator End/signal.

333 Modified one step to match the manual unload scenario 3.3.2. Note that the Carrier Placement |ogic was changed
and that the Carrier Placement Error alarm was removed.

333 Deleted the RESERVATION state model logic (3 blocks) and moved the “Leave LPTSM= TRANFER BLOCKED,
process next CarrierOut” stateinto the equipment column after CarrierOut queued decision block.

334 Moved the TRANFER BLOCKED step before the CarrierOut Ack to ensuretheload port's availability. The
TRANFER BLOCKED gtep was after the CarrierOut Ack step and the concern wasthat the load port had to be
blocked as soon as possible. Note that state transitions for Reservation and Associateion were also combined with
Transfer Blocked in R10.

334 Modified the “Begin transfer from internal buffer” step to read “ Queue the CarrierOut service.”

334 Add CarrierOut.rsp note.

334 Added an alarm error message “ Alarm (Carrier Presence Error) S5F1 [E87]” next to the Carrier Presence error step.

41 Removed the first bullet in the second paragraph under Criteriaisincorrect. EA0 PRMtrlOrder and E94
ProcessOrderM gmt are independent of one another.

4113 Renamed the PRJIOBQueued/Pooled State name to Queued/Pool ed.

4113 Deleted the off-page reference for Processing Flowchart 4.2 at the bottom of the page.

4114 Renamed the PRJIOBQueued/Pooled State name to Queued/Pool ed.

4114 Async PRJobEvent (PJSM SCT-19) was changed to PISM SCT-18 as 19 did not exist in the standard.

4114 Changed the TERMINAL block to refer back to 4.1.1.3, Wait for Host - Create next Process Job state block. Off
page connector (2A/5).

4123 Deleted the off-page reference for Processing Flowchart 4.2 at the bottom of the page.

4123 Revised the last note on the pageto read "Note: Once a Control Job is queued, it may be acted upon by CJAbort,
CJStop or CJCancd or by the CJHOQ command.”

4125 Async PRJobEvent (PJSM SCT-19) was changed to PISM SCT-18 as 19 did not exist in the standard.

422 Changed the last block to a decision block, with aNO return just before itself.

423 Deleted the event associated with Async Event, (‘JobWaitingforStart’), and S6F11 [E94].

423 Deleted off-page connectors and associate arrows from ControlJobStart error to Selected State.

423 Added a note, which gtates, "There is no E94-0703 CJSM transtion in place to handle this. It should go to either the
Selected or Paused gate.”

424 Changed sync PRJobEvent , (PJSM SCT-3), S6F11[E40] from SCT-3 to SCT-2.

424 Deleted the arrow from I ssue Process Job Setup Error [E40] to PISM State: SETTING UP [E40].

424 Deleted the transitionAsync PRJobAlert (Setup) S6F11 [E40] to the PJHANDLER state. These events are no
longer used.

424 Deleted the transition from Async PRJobEvent (WaitingForMaterial) If required by Process Job S6F11 [E4Q] to the
MATERIAL HANDLER gate. These events are no longer used.

425 Deleted the transition Async PRJobAlert (WaitingFor Start) S6F11 [E40] to PJHANDLER. This event isno longer
used.

425 Changed state transition Async PRJobEvent (PJISM SCT-5) S6F11 [E40] from SCT-5 to SCT-3.

425 Changed state transition Async PRJobEvent (PJISM SCT-5) S6F11 [E40] from SCT-6 to SCT-5.
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Section Comments
425 Would like to change flow chart to look like 4.2.3., specifically with a decision block for Manual Start Successful.
425 Removed PRJobAlerts.
427 Added a noteto SCT-13 that states, “Note: Not withstanding related E90 SCT-13 requirement, ISMT member
companiesrequire SCT-13 for all equipment.”
428 Changed from SCT-7 to SCT-6, and SCT-8 to SCT-7.
428 Changed from PROCESSING COMPLETE to PROCESS COMPLETE.
428 Removed PRJobAlerts.
4.2.10 Copied the entire page from the appendix A.2-4.2.10 here sinceit's more representative of the current flow.
4.2.10 Changed from SCT-15 to SCT-16, and SCT-18 to SCT-17.
5 Removed reference to SELETE since section 5.2 has been removed.
51 Minor typo changes.
5.2 Deleted Section 5.2.
A Deleted section A.
B Deleted section B.
C Deleted section C.
D Deleted section D.
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1 INTRODUCTION

International SEMATECH (ISMT) developed the following flowcharts and scenarios under the
direction of its member companies. Flowcharts cover initialization, material move in, material
move out, queue management, and product processing under a variety of operational criteria
within a 300 mm semiconductor factory.

The intent of these flowcharts is to cover the various operational criteria that would be
considered by ISMT’s member companies when developing their 300 mm factories. A factory
may not use the entirety of each flowchart, but rather only those portions applicable to the
factory’ s operation.

Conversely, an equipment supplier would consider only those flowcharts, or portions thereof,
that are applicable to the supplier’s equipment, but still within the criteria of multiple end-user
factories.

The flowcharts are presented in a cross-functional format developed in Visio 2000.

11 Applicable Documents
The following documents are applicable to the flowcharts and scenarios in this document

SEM| Documents

e E5-0703 SECSII Message Content (SECS-II)
 E30-0703 Generic Equipment Model (GEM)
 E39-0703 Object Services Sandard (OSS)

* E40-0703 Processing Management (PJM)

* EB84-0303 Enhanced Carrier Handoff P1/O (EPIO)
 E87-0703 Carrier Management Sandard (CMS)

e E90-0703 Substrate Management Sandard (STS)
E94-0702 Control Job Management (CIM)

Industry Documents
e 13001 and J300 CIM GJG for 300 mm Semiconductor Factories, Release Five (GJG)

e |SMT Technology Transfer 00053953D-XFR — SELETE/ISVIT CIM Base Functionality
Requirements Collaboration Phase 1

ISMI, Inc. Technology Transfer #04014488A-TR
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2 FLOWCHARTS—INITIALIZATION
The flowcharts in this section pertain to initialization situations.

21 Initialization — Clean Initialization

Purpose

Thisisacross-functional operational flowchart that describes the equipment's communication
interface behavior from the host’ s and the automated material handling system’s (AMHS’) point
of view during a clean initialization.

Criteria

* Acleaninitialization is defined as an initialization following a power-down or software
reboot that occurred when the equipment was idle and contained no material and no jobs.

*  Equipment initialization is based on the requirements of each standard and of each specific
equipment.

Applicable Documents

This operational flowchart is based on the following industry standards and specifications:
*  SEMI E30 - Generic Equipment Model

*  SEMI E40 — Processing Management

»  SEMI E84 — Enhanced Carrier Handoff

* SEMI E87 — Carrier Management

e SEMI E90 — Substrate Tracking

*  SEMI E94 — Control Job Management

Assumptions

1. <none>

Flowchart Organization

21.1 Summary Equipment Initialization

2.1.2 Equipment Specific Initialization

2.1.3 E30 Generic Equipment Model (GEM) Initialization
2.1.4 E40 Processing Management (PM) Initialization

215 E84 Enhanced Parallel (/O (EPIO) Initialization

2.1.6 E87 Carrier Management System (CMYS) Initialization
2.1.7 E90 Substrate Tracking System (STS) Initialization
2.1.8 E94 Control Job Management (CJM) Initialization

Technology Transfer #04014488A-TR ISMI, Inc.



L egend
AMSM Access Mode State Model [E87] LPTSM Load Port Transfer State Model [E87]
COSM Carrier Object State Model [E87] SCT-#  State Change Transition - <transition#>
LP Load Port SLSM Substrate Location State Model [E90]

LPCASM Load Port/Carrier Asso. State Model [E87] SOSM  Substrate Object State Model [E90]
LPRSM Load Port Reservation State Model [E87]

Off-page Reference
Outgoing Incoming Control (and Data Message) ———p»

Here/To Here/From
Section Section

Data Message — = —=————-—-— »

Process Dlre,cot:?nal ( Terminator )

Explanatory Note —-—-—-—-—-—-—
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.1 Summary Equipment Initialization

Comments Equipment Host

Equipment
Power On

.Note The initialization blocks for the
ISECS and PIO interfaces are e
'sequence independent. 1

A 4 Y
E37.1 Connect Flowchart 2.1.5
E84
and Select o
Initialization

v

Flowchart 2.1.3
----------------------------------- - E30

-Note The only required order of Initialization
iinitialization sequence is for E37.1 and B

'E30 The remaining initialization ; f = . i

blocks are sequence independent. i

................................... a

2.1.1 Summary Equipment Initialization

il | Flowchart2.1.2
| Equipment
i/ Specific

i Initialization

i Flowchart 2.1.6

il E87
4 YORT .

,‘,', Initialization
"""""""""""""""""" =i/
lNote Each of these may or may not  §/
iinitialize alarms. During equipment ¥ Flowchart 2.1.4
Eoperation, alarms do not necessarily T E40
jreflect a requirement for manual i Initialization

.|ntervent|0n ! S
................................... FIRY

Flowchart 2.1.8
| E94
i| Initialization

| Flowchart 2.1.7
E90
Initialization

A 4

Equipment ready for
product processing and
material move in.

Technology Transfer #04014488A-TR ISMI, Inc



2.1.2  Equipment Specific Initialization
5 Comments Equipment Host
Kk
N
8
E || e -
c iNote: This flowchart initializes ! __.(Begin Equipment
o 'equipment constants, collection events :’, —m T Specifc Init
= tand alarms that are unique to a specfic {
8 ;equipment and are not part of any i
o istandard. ! S2,F15
n T - (ECS) "~
c Set Equipment |
g Constants
S2,F16__ _ _
s T (ECA) T
=)
= |
~ \ 4 S5,F3 (EAS)
- '¢-- (ALED ---1
N Bit8=1)
Enable Alarms |
Equipment
______ (SESA‘FAL;_ -] Supervisor
S2,F33 (DR)
A 4 S2,F35 (LER)
S2,F37
(EDER)
Set Collection © )
EED=TRUE
Events S2.F34 (DRA)
L -_ S2,F36 (LERA) -
S2,F38
(EDEA)
A 4
Terminate
Equipment
Specific Init
ISMI, Inc. Technology Transfer #04014488A-TR
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3

E30 Generic Equipment M odel (GEM) Initialization

2.1.3 E30 Generic Equipment Model (GEM) Initialization

Comments

i Note: The ON-LINE substate is set to
E REMOTE by operator once. The

; equipment is then responsible for

| maintaining this value in non-volatile

i memory. Then the next time the

! equipment powers-on, the Control

: State should transition to ON-LINE/

i REMOTE once communications is

i established.

i previously set by host. !

................................... a

i format. All TIME or Clock formats
i_must be 16-byte. i

Equipment Host
Begin
E30 Init
Communication
State Model
system default
state set to:
ENABLED
A 4
S1.F13 )
S1,F14
(CRA)
Establish AND/OR Equipment
Communications Supervisor
I S1.F13
S1,F14 )
(CRA)
A 4
Communication
State Model state:
COMMUNICATING
A 4
Control State
““““““““““ - Model
1 system default
state set to:
ON-LINE
A 4
Control State gvent:l
""""""" = Model state: F--—- Sontro -—-P
ON-LINE/REMOTE tate
REMOTE
v |
S2,F31__ |
_________ - € ors) Equipment
Set Current | Supervisor
Date/Time
S2,F32
""" (DTA) »
! |
S2,F15__ |
* (ECS)
Set Equipment
Constants
S2,F16__ __
(ECA) »
21.3A
(to 2.1.3B)

Technology Transfer #04014488A-TR
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1

3

2.1.3 E30 Generic Equipment Model (GEM) Initialization (continued)

E30 Generic Equipment M odel (GEM) Initialization (continued)
Comments Equipment Host
2.1.3B
(from 2.1.3A)
S2,F37
(EDER)
€ - (CEED=FALSE - - 1
with zero
Disable all tength list
Collection Events
S2,F38
""" (EDEA) ~ ™~ P
S2,F33 (DR)
h 4 S2,F35 (LER)
- S2,F37 - -
(EDER)
(CEED=TRUE)
Set E30
Collection Events
S2,F34 (DRA)
| __ S2,F36 (LERA) _
s2Fs ¥l
(EDEA)
! SEES | caupmen
€ -- with ALID -~ Supervisor
[rm e - zero
i Note: Specific alarms are enabled per : ________ Disable all length item)
I other standards or equipment-specific .4~ Alarms
E initialization flowcharts in this section |
i 21 i S5,F4
I !l L_____ ) —_——
T T T T T T T T ! (EAA) >
A 4

Terminate
E30 Init

ISMI, Inc.
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E40 Processing M anagement (PM) Initialization

2.1.4 E40 Processing Management (PM) Initialization

Comments

Equipment

Host

I
iNote: This flowchart initializes

i collection events that are unique to
'E40.
L H
[T
1Note:

I

'E40 collection events include:

Process Job State Model
Transition events
Waiting for Material

. Begin
e E40 Init

S2,F3
S2,F35

- -

Set E40

Collection Events S2.F34

Terminate
E40 Init

B (DR)

S2,F37
(EDER)
(CEEDI:

M=~ S2,F36 (LERA) ~ P
S2,F38
(EDEA)

(LER)

TRUE) Equipment

(DRA) Supervisor

Technology Transfer #04014488A-TR
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.5 E84 Enhanced Parallel (/O (EPIO) Initialization

Comments

Equipment

Host

2.1.5 E84 Enhanced Parallel (/O (EPIO) Initialization

( Begin )

A 4

Next E84 PI/O

interface on
equipment.

A 4

Set to OFF:
L_REQ
U_REQ
READY

A 4

Set to ON:
HO_AVBL
ES

All E84 PI/O
interfaces
initialized?

Yes

Terminate

ISMI, Inc.
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E87 Carrier Management System (CM S) Initialization

2.1.6 E87 Carrier Management System (CMS) Initialization

Comments

Equipment

Host

I

1Note: This flowchart initializes :

icollection events and alarms that are [
I

i_unique to E87. i

lare defined in E87. IC makers may
'require them to be defined events:
PIO Failure

Access Mode Violation

Carrier Verification failure

Slot Map Read Failed

Slot Map Verification Failed
Attempt To Use Out Of Service
Load Port

Carrier Presence Error

Carrier Placement Error
Carrier Dock/Undock Failure
Carrier Open/Close Failure
Duplicate CarrierlD

Internal Buffer Carrier Move
Failure (int buffer equipment only)
e Carrier Removal Error

P
' .

[}

iNote: E87 collection events include:
Load Port Transport State Model
Transition events

e Carrier State Model transition
events

e Load Port/Carrier Association
State Model transition events

e Access Mode State Model
transition events /|

e Load Port Reservation State
Model transition events
Buffer Capacity Changed

e Carrier Location Change

e Carrier Opened

*  CarrierlD Read Fail

e CarrierAccessingStatus Attribute
Change

Y
]
]
!
e Carrier Closed !
]
]
]
]
]
]
e Carrier Approaching Complete :

iNote: E87 equipment constants :
Einclude: v
i * BypassReadID i

g a

v S5,F3 (EAS)
'@ -- (ALED —--
Enable E87 Bit8=1)
Alarms
—————— S5,F4 - -~ P
(EAA)
S2,F33 (DR)
v S2,F35 (LER)
S2,F37
4-  (EDER) "7
(CEED=TRUE)
.4 Set E87

Collection Events

S2,F34 (DRA)
F == S2,F36 (LERA) =~ P

Equipment
Supervisor

Terminate
E87 Init

S2,F38
(EDEA)
\ 4
S2,F15
4_ - L
Set E87 (ECS)
Equipment
Constants S2Fl16
""" (Eca) "™
A 4

Technology Transfer #04014488A-TR
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N
[ERN

.7 E90 Substrate Tracking System (STYS) Initialization

Comments Equipment Host

S2,F33 (DR)
S2,F35 (LER)
..................................... S2,F37
i i - --1
iNote: E9O collection events include: i (EDER)
i * Substrate State Model transition ' ,,,,,,,,,, (CEED=TRUE)
! events L-1° Set E90 Equipment
!« Substrate Location State Model | Collection Events Supervisor
i transition events H S2,F34 (DRA)
e ‘ [~ S2,F36 (LERA) =P
S2,F38
(EDEA)

Terminate
E90 Init

2.1.7 E90 Substrate Tracking System (STS) Initialization

ISMI, Inc. Technology Transfer #04014488A-TR
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.8 E94 Control Job Management (CJM) Initialization

Comments

Equipment

Host

'and alarms that are unique to E94. 1
L et H

it 1
INote: E94 collection events include:
!« Control Job State Model transition -
events !

g a

2.1.8 E94 Control Job Management (CJM) Initialization

[ .
iNote: This flowchart initializes :_/ ___________ Begin
equipment constants, collection events [ E94 Init

S2,F33 (DR)
S2,F35 (LER)

Set E94
Collection Events

S2,F37 |
*- (EDER)

(CEED=TRUE)

S2,F34 (DRA)
L - _ S2,F36 (LERA) -

S2,F38

Equipment
Supervisor

A 4

Terminate
E94 Init

(EDEA)

Technology Transfer #04014488A-TR
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3 FLOWCHARTS-MATERIAL MOVEMENT
These flowcharts pertain to the movement of material to and from the equipment. This includes
carriers with wafers.

31 M aterial M ovement — Support Services

Purpose

This cross-functional operational flowchart describes the equipment’s communication interface
behavior from the host’s and operator’ s point of view for support services such as changing the
load port access mode and placing the load port in and out of service.

Applicable Documents

This operational scenario is based on the following industry standards and specifications:
e SEMI E39 — Object Services

*  SEMI E84 — Enhanced Carrier Handoff PI/O

* SEMI E87 — Carrier Management

Assumptions

1. <none>

Flowchart Organization

311 Place Port In Service

3.1.2 Place Port Out of Service

3.1.3 Access Mode Change— AUTO
314 Access Mode Change— MANUAL

L egend

AMSM Access Mode State Model [E87] LPTSM Load Port Transfer State Model [E87]
COSM Carrier Object State Model [E87] SCT-#  State Change Transition - <transition#>
LP Load Port SLSM Substrate Location State Model [E90]

LPCASM Load Port/Carrier Asso. State Model [E87] SOSM  Substrate Object State Model [E90]
LPRSM Load Port Reservation State Model [E87]

Off-page Reference
Outgoing Incoming

Control (and Data Message) ———p»

Here/To
Section

Here/From
Section

Process Dlre.(:ot:.onal ‘ Terminator ’

Data Message — ———————— >

Explanatory Note —-—-—-—-—-—-—

ISMI, Inc. Technology Transfer #04014488A-TR
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3.1.1 PlacePort In Service
g Operator Equipment Host
>
S
T | T I Fp i E I P —
n
[t
- CM Handler
B Operator Requests Port __ChangeServiceStatus_ ______ ChangeServiceStatus _______ PORTACTION=
o IN SERVICE (ServiceStatus= S3F25 [E87] "ChangeServiceStatus",
(] IN SERVICE) [E87] ServiceStatus=1
(3}
8
o
—
b LPTSM State is
™ IN SERVICE?

[}
iNote: A port may not be put in service !

ibecause the equipment is unable to
Eoperate the port due to hardware or |
; communication problems i

................................... a

Yes

Port Placed
IN SERVICE

| S -
Successfully? iNote: ChangeServiceStatus.rsp is sent :
1to either host or operator console :
] IS Edepending on where the 1
""" ; ChangeServiceStatus.req originated. i
No i e D EE L e Lt 4
A 4
_ChangeServiceStatus __ |CM Handler
Issue Error S3F26 [E87] CAACK=1,2,3,5
Yes
t---ChangeServiceStatus ---jm- gM I-(l:an_doler
S3F26 [E87] AACK=0,4
| LPTSM State:
| INSERVICE
Event CM Handler
------- (LPTSM SCT-2) ------P»
S6F11 [E87]

3.1.1A
(to 3.1.1B)

v
ChangeServiceStatus CM Handler
No Issue Ack - gapog(Eg7] P CAACK=0
Place port IN
SERVICE

Technology Transfer #04014488A-TR
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Place Port In Service (continued)

15

Operator

Equipment

Host

3.1.1 Place Port In Service (continued)

iNote:
I« This step applies only to internal

buffer equipment

* A queued CarrierOut always

grabs hold of an empty
nonreserved port.

3.1.1B
(from 3.1.1A)

Is carrier
present?

No

Is CarrierOut
queued?

Yes

3.1.1C
(to 3.3.4A)

LPTSM State:
TRANSFER
READY

Event
| _(LPTSM SCT-4) -
S6F11 [ES7]

v

LPTSM State:
READY TO LOAD

Event
L —-(LPTSM SCT-5) - »
S6F11 [E87]

to unload?

No
2

Is the FOUP ready

CM Handler

LPTSM State:
TRANSFER
BLOCKED

Event
L -~ (LPTSM SCT-4) - 3
S6F11 [E87]

CM Handler

LPTSM State:
TRANSFER

\ 4

READY

Event
L - - (LPTSM SCT-4)-
S6F11 [E87]

v

LPTSM State:
READY TO
UNLOAD

Event
L - - (LPTSM SCT-5) -
S6F11 [E87]

CM Handler

ISMI, Inc.
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Place Port Out of Service

3.1.2 Place Port Out of Service

Operator

Equipment

Host

Operator Requests Port
OUT OF SERVICE

iservice because the equipment is L
'unable to operate the port due to i

ChangeServiceStatus
_ (ServiceStatus=
OUT OF SERVICE)
E87]

Port Current
State is OUT OF
SERVICE?

Yes
v

Issue Ack F- S3F26

I

Place port OUT
OF SERVICE.

Port Placed
OUT OF SERVICE

ChangeServiceStatus

CM Handler
ChangeServiceStatus PORTACTION=
S3F25[E87] T 7|"ChangeServiceStatus",

ServiceStatus=0

[ES7]

CM Handler
CAACK=0

r =
iNote: ChangeServiceStatus.rsp is sentE

Successfully? ito either host or operator console ;
'depending on where the
i RS ; ChangeServiceStatus.req originated. |
No
A 4
issue Error - ChangeServiceStatus _ |CM Handler
Yes ’ S3F26 [E87] CAACK=1,2,35
.ChangeServiceStatus_» CM Handler
r S3F26 [E87] CAACK=0,4
»| LPTSM State:
"|oUT OF SERVICE
Event
CM Handler
F--(LPTSM SCT-3)- ¥
S6F11 [E87]

Technology Transfer #04014488A-TR
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3.1.3 AccessMode Change—AUTO
Operator Equipment Host
ChangeAccess CM Handler
Operator Requests Access | _ _ N _ ChangeAccess _ =
Mode Change to AUTO (Acce[ség";;de D S3F27 [E87] JACCESSMODE=1

_ ChangeAccess CM Handler
S3F28 [E87] ~ PCAACK=0

3.1.3 Access Mode Change — AUTO | |-

No Issue ack -

LPRSM
Current State is
RESERVED?Y,

v

No Issue Error

ChangeAccess > CM Handler
S3F28 [E87] ~ T |CAACK=5

Note: Transfer in progress boundaries
iare defined in E87, Table 8, Carrier -

arrier Transfe

]
! 5 i
:_Tr_arlsf_er_BfJu_nd_ar_lef ________________ J Underway? 1to either host or operator console |
ydepending on where the !
iChangeAccess.req originated. !
Yes | T
A\ 4
No Access Mode | __ ChangeAccess _ |CM Handler
Change Error S3F28 [E87] CAACK=1,2,3,5
| __ ChangeAccess CM Handler
S3F28 [E87] ~ | CAACK=0,4
»| AMSM State: |
" AUTO Event
CM Handler
F-- (AMSM SCT-2) - P
S6F11 [E87]
AMHS
A 4
Assert Make handoff
LP Handler 4 -- (HO_AVBL) ---4 available for
[E84] AMHS action

ISMI, Inc. Technology Transfer #04014488A-TR
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Access M ode Change— M ANUAL

Operator

Equipment

Host

3.1.4 Access Mode Change — MANUAL

Operator Requests Access
Mode Change to MANUAL

ChangeAccess
Service

[E87]

I
. I
1are defined in E87, Table 8, Carrier -
I

Transfer Boundaries.

!
L e

~ " (AccessMode=0)

MANUAL?

Yes
A 4

Current State is

ChangeAccess
S3F27 [E87]

CM Handler
ACCESSMODE=0

No

Issue Ack

ChangeAccess

S3F28 [E87]

LPRSM

Current State is

RESERVED?

Yes

h 4

CM Handler
CAACK=0

Issue Error

ChangeAccess _
S3F28 [E87]

Carrier Transfer
Underway?

CM Handler
CAACK=5

iNote: ChangeAccess.rsp is sent
'to either host or operator console !
Edepending on where the
iChangeAccess.req originated.

I
Yes
h 4
Access Mode | __ ChangeAccess _ CM Handler
No Change Error S3F28 [E87] CAACK=1,2.3,5
ChangeAccess _ _|CM Handler
S3F28 [E87] CAACK=0,4
AMSM State:
MANUAL
Event CM Handler
L __ (AMSM SCT-3) - P
AMHS | l S6F11 [E87]
Drop Make handoff
LP Handler |&---(HO_AVBL)---4 unavailable for
[E84] AMHS action

Technology Transfer #04014488A-TR
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3.2 M aterial M ovement —Move In

Purpose

19

This cross-functional operational flowchart describes the equipment’s communication interface
behavior from the host’s and AMHS' point of view and within the following criteria during

carrier movein:

*  Delivery method (automatic/manual)

*  Verification method (host/equipment/none)
*  Buffer type (fixed/internal)

Applicable Documents

This operational flowchart is based on the following industry standards and specifications:

e SEMI E39 — Object Services

« SEMI E84 — Enhanced Carrier Handoff PI/O

* SEMI E87 — Carrier Management
e SEMI E90 — Substrate Management

Assumptions
1. <none>

Flowchart Organization

321 Material Movement — Move In — Assignment

3211 Bind

3.2.1.2  Carier Notification
3.2.13 Reserve At Port

3.2.14  Cancel Bind

3.2.1.5  Cancel Carrier Notification
3.2.16  Cancel Reservation At Port

322 Material Movement — Move In — Carrier Placement

3.221 Manua Load — Single Handoff

3.2.22  Automated Load — Single Handoff

3.223 Internal Buffer — Carrierln Load After CarrierOut

323 Material Movement — Move In — Verification

3.2.3.1 Carier ID Verification — Summary
3.2.3.2 Carier ID Verification — Detailed
3.2.33 Equipment Based ID Verification
3.2.34  Hog-Based ID Veification
3.235  Carrier ID Read Failed

3.2.3.6  Carrier ID Reader Unavailable
3.2.3.7 Slot Map Veification

ISMI, Inc. Technology Transfer #04014488A-TR



20

324 Material Movement — Move In — Substrates
3.24.1 Carrier Delivered Substrates

L egend

AMSM Access Mode State Model [E87]
COSM Carrier Object State Model [E87]
LP Load Port

LPTSM
SCT-#
SLSM

LPCASM Load Port/Carrier Asso. State Model [E87] SOSM
LPRSM Load Port Reservation State Model [E87]

Directional

Process "'
Or

Technology Transfer #04014488A-TR

Load Port Transfer State Model [E87]
State Change Transition - <transition#>
Substrate Location State Model [E90]
Substrate Object State Model [E90]

Off-page Reference

Outgoing Incoming Control (and Data Message) ———»

( Terminator )

Here/From

. Data Message — ————————
Section 9 >

Explanatory Note —-—-—-—-—-—-—

ISMI, Inc.
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3.2.1 Material Movement —Move In —Assignment
3.21.1 Bind
° Comments Equipment Host
'n_j o - - - - - o - e o e o e oo o e e e e e D P ED ) P D PGP D PGP D ED ED PGP P GD a» a» - e o
—
%
g Operator requests Bind | __ Bind Service__> Instantiate <__Bind Service _ |CM Handler )
service [E87] Carrier Object S3F17 [E87] CARRIERACTION="Bind"

Em: A Bind service fails for at least
ithe following reasons:

'e  CarrierlD or PortID not specified
! specified load port (PortID) does
not exist

carrier (CarrierID) previously
instantiated via:

*  Bind service
CarrierNotification service
carrier ID read

LPTSM State is not READY TO
LOAD

LPRSM is RESERVED
LPCASM State is ASSOCIATED
load port out of service or transfer ;
blocked i

iNote: Only one eventis senttothe i
'host when entering the Carrier State !
EModeI. This event contains the entry
i state for each of the three substates.
i Thus, this one event covers the three |
COSM transitions: 2, 12, 17. i

|
[

iNote: The Reservation Visible Signal i
Eis an E87 optional capability. Ifitis !
;installed, then the visible signal shall !
{remain present as long as the load port;
istate is RESERVED. The actual type i
Lof signal is equipment specific. !

Carrier Object
Instantiated

I . . . I
iNote: Bind.rsp is sent to either
Successfully? ihost or operator console :
!depending on where the Bind.req i
=TT Eoriginated. !
No TTTTTTTTTTTr T :
4
Yes | Bind Ack CM Handler
ssue error -___83F18 [E87]—— CAACK=1,2,3,5
P Issue success |--- Bind Ack == CM Handler
v S3F18 [E87] CAACK=0,4

A 4
------------------------------------- )
COSM State: ENote: State model transitiolns are :
NOT ACCESSED !asynchrlonus and the order in which ;
Ithe equipment reports the events may ;
] .
COSM State: D e . i
SLOT MAP NOT
READ
""""" .| cosm state: Async Event CM Handler
D NOT REAb - - (COSM SCT-2) -
S6F11 [E87]
. Async Event CM Handler
R pou SIS | (LPCASM SCT-2) ¥
S6F11 [E87]
. Async Event CM Handler
LRV T2 |-~ (LPRSM SCT-2)- b
S6F11 [E87]

If installed, display the
Reservation Visible Signal
to indicate Reserved

ISMI

, Inc.
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321 Material Movement —Move In — Assignment

3.2.1.2 Carrier Notification

5 Comments Equipment Host

% e o o o > > > > > > > > > >  w w w o - -
2

5 CM Handler

z Operator requests Carrier | CarrierNotification | Instantiate _ _ CarrierNotification | CARRIERACTION=
5 Notification service [E87] Carrier Object S3F17 [E87] "CarrierNotification"
3

@)

N

—

N

™

arrier Objec
Instantiated
uccessfully?

'either host or operator console ;
Edepending on where the i
; CarrierNotification.req originated. i

................................... 4

'Note: A CarrierNotification service
.fails for at least the following reasons:
*  CarrierlD not specified
e carrier (CarrierlD) previously
instantiated via:
*  Bind service
e CarrierNotification service
e carrier ID read CarrierNotification CM Handler
e 3 Issue error |- Ack - | CAACK=1,2,3,5
Yes S3F18 [E87]

No

v

CarrierNotification CM Handler
Issue success |- Ack - 9| CAACK=0,4
S3F18 [E87]

COSM State:
NOT ACCESSED
COSM State:
SLOT MAP NOT
____________________________________ READ
host when omierng the Carrer State | COSM State: AsyncEvent | CM Handler
iModel. This event contains the entry 1 ] T IDNOTREAD | (CS%IS:’:\LA:LS[E;]Z) g
i state for each of the three substates.
i Thus, this one event covers the three i
1COSM transitions: 2, 12, 17. !

Technology Transfer #04014488A-TR ISMI, Inc.
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321 Material Movement —Move In — Assignment
3.2.1.3 ReserveAt Port
*g Operator Equipment Host
N freececcecececececcecececececcee|ceccccccececececcececececcendececcccccccccccace = -d
—
<
()
> Operator requests ReserveAtPort R AtPort CM Handler
o) Reserve At Port (E87] Reserve A; Port o _. e ot - | CARRIERACTION=
g service Issue [E87] "ReserveAtPort"
@
— iNote: Not withstanding related E87 i
N !LPRSM requirements for fixed and i
™ Einternal equipment, ISMT member I
companies require the Load Port :
iReservation State Model and i Port Reserved
iassociated services for all equipment. Successfully?
J [T T T =
brmrmrmimmrmr s iNote: ReserveAtPort.rsp is sent to :
leither host or operator console :
. :depending on where the i
" No ; ReserveAtPort.req originated. 1
[ ; 4
;LLO_LQ: A ReserveAtPort service fails i 7 ReserveAtPort CM Handler
for at least the following reasons: o Issue error |-~ Ack - CAACK=1,2,35
i*  specified load port (PortID) does : 7 S3F26 [E87]
i not exist 1 Yes
e PortlD not specified P
i* LPTSM State is not READY TO |
i LOAD !
i*  LPRSM is RESERVED ;
le LPCASM State js ASSOCIATED
: . Load POrtj_S OUT OF SERVICE _; A 4 ReserveAtPort CM Handler
CTTTTITTTTI T F-— Ack - p{ CAACK=0,4
S3F26 [E87]
LPRSM State:
RESERVED
Event CM Handler
____________________________________ - -(LPRSM SCT-2)- 9>
iNote: The Reservation Visible Signal i S6F11[E87]
;is an E87 optional capability. Ifitis !
;installed, then the visible signal shall )
iremain present as long as the load port; [ 7=~ .
istate is RESERVED. The actual type i h 4
'of signal is equipment specific. ! If installed,
g a .
display the
Reservation
Visible Signal to
indicate
Reserved
ISMI, Inc. Technology Transfer #04014488A-TR
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321 Material Movement —Move In — Assignment

3.2.1.4 Cancd Bind

° Comments Equipment Host
P ke il R T ey
8 Operator requests ) ) CancelBind CM Handler
% Bind service ____CanceIBlnd___» Cahcel Bind €-- S3F17 ——-- CARRIERACTION=
O cancellation [E87] issued [E87] "CancelBind"
<
—
o
™ || iNote: A CanceiBind service fails for at ;
!least the following reasons: i Bind Cancelled
j  specifiedload port (PortiD) does | Successtully? {Note: CancelBind.rsp is sent to either |
not exist ! i
E. specified carrier (CarrierlD) does ! ihost or operator console depending on | i
i not exist ! 'Where the CancelBind.req originated. 1
! both load port or carrier ID are not. O
i specified i v
e LPTSM is not READY TO LOAD i
i* COSMisnot IDNOT READ and ' Yes CancelBind CM Handler
i not SLOT MAP NOT READ : Issueerror fF---  Ack --|CAACK=1,235
i*  LPCASMis NOT ASSOCIATED | S3F18 [E87]
i®  After the carrier has been I
H delivered to the correct load port, !
i _._andserviceisreceived : CancelBind CM Handler
p{ Issuesuccess |--- Ack ---J{CAACK=0,4
S3F18 [E87]
A 4
Async Event CM Handler
LPRSM State: | __ (LPRSM SCT- _
NOT RESERVED 3)
¢ S6F11 [E87]
LPCASM State: (L/'F\,sé’/zg,\'j"gg_ CM Handler
NOT - 3) - >
ASSOCIATED S6F11 [E87]
e N Async Event
iNote: The Reservation Visible Signal l Delete carrier (CC))/SM SCT- CM Handler
'is an E87 optional capability. If it is i object = 21) g
installed then the visible signal shall : S6F11 [E87]

.remaln present as long as the load port;
i state is RESERVED. The actual type i
'of signal is equipment specific. !

A 4
If installed,
display the
Reservation

Visible Signal to
indicate Not

Reserved

Technology Transfer #04014488A-TR ISMI, Inc
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321 Material Movement —Move In — Assignment

3.2.1.5 Cancd Carrier Notification

Comments Equipment Host

Operator requests CancelCarrierNotification Cancel Carrier CancelCarrierNotification CM Handler
Carrier Notification fF------ _ _ _ ------ > Notification - -- car17 ca7] = - - CARRIERACTION=

] : [E87] ; S3F17 [E87] " - .
service cancellation issued CancelCarrierNotification

;NOIBZ

3.2.1.5 Cancel Carrier Notification

]
~ Carrier j CancelCarrierNotification.rsp is :
oo, Notification Cancelled isent to either host or operator |
iNotg: A QancelCarrlerNotlflcatlon‘ : Successfully? i console depending on where the |
iservice falls for at least the following i ECanceICarrierNotification.req i
ireasons: . ) i ) joriginated. !
e specified carrier (CarrierlD) does - T !
E not exist il No
i*  CarrierID not specified !
i+ COSMisnotIDNOT READ and |
i not [ID] WAITING FOR HOST CancelCarrier-
E . Aftgr the carrier has been i Yes lssue error | Notification CM Handler
i delivered to the correct load port, ! Ack ‘= »CAACK=1,2,3,5
i and service is received : S3F18 [E87]
CancelCarrier- CM Handler
P Issuesuccess [--- NOIIREEIIOH -~ CAACK=0,4
S3F18 [E87]
A 4
Delete carrier Async Event CM Handler
obiect I -- (COSM SCT-2) - |
J S6F11 [E87]

ISMI, Inc. Technology Transfer #04014488A-TR
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321

M aterial Movement —Move In — Assignment

3.2.1.6 Cancd Reservation At Port

Comments

Equipment

Host

3.2.1.6 Cancel Reservation At Port

Operator requests
ReserveAtPort
service cancellation

[E87]

it e N

EM: A CancelReservationAtPort 1

;service fails for at least the following :

ireasons: ;

i specified load port (PortID) does ;

! not exist P

PortID not specified !
LPTSM js not READY TO LOAD !
LPRSM is NOT RESERVED :
If a carrier has already been i
delivered to the load port 1

iNote: The Reservation Visible Signal i
;is an E87 optional capability. If it is !
;installed, then the visible signal shall

jremain present as long as the load port;
istate is RESERVED. The actual type i
of signal is equipment specific. i

|
gy UMM a

CancelReservationAtPort

Cancel
Reservation At
Port issued

4= s3r25 [E87]

ReserveAtPort
Cancelled
Successfully?

No

v

CancelReservationAtPort |

iNote: CancelReservationAtPort.rsp is !
!sent to either host or operator console :
! depending on where the ;
i
]

i CancelReservationAtPort.req
joriginated.

CM Handler
CARRIERACTION=
"CancelReservationAtPort"

__________________________ a

Issue error

CancelReservation-
AtPort Ack - -
S3F26 [E87]

CM Handler
CAACK=1,2,3,5

\ 4

Issue success

CancelReservation-
AtPort Ack - - -
S3F26 [E87]

CM Handler
CAACK=0,4

A 4

LPRSM State:
NOT RESERVED

Async Event
- - (LPRSM SCT-3) -
S6F11 [E87]

CM Handler

h 4

If installed,
display the
Reservation
Visible Signal to
indicate Not
Reserved

Technology Transfer #04014488A-TR
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3.2.2

M aterial M ovement —Move In —Carrier Placement

3.2.2.1 Manual Load — Single Handoff
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3.2.2.1 Manual Load — Single Handoff

Operator

Equipment

Host

( Begin )

>
¥
y

On equipment
or bay console, is
load port access

ode = MANUALZ

No
A 4
Do not place carrier onto
load port. (place load port
in manual mode.

Yes

!Mi The operator portion of this
'flowchart lists only one
irepresentative possible set of
iinstructions for the operator. Each
i IC maker factory will detemine its
;own set of operator instructions. In
iany case, the operator eventually
iplaces the carrier on the load port

i successfully.

Load port Carrier Presence

Begin/signal
placing carrier on
load port

iNote: This begin manual load

sensor triggered

]
Eboundary is user defined. Examples : Alarm
:per E87 Table 8 are: i | - (Carrier
! nvalid state
i+ Presence Sensor triggered 1 error F--- Presense --- CM Handler
i« Bind service being received ! Etrror)
!« load port door opening or closing : S5F1 [E87]
:  an input form host or operator i Yes ]
; console i Exception
e H Handling "~
N, [T e— s — e — e =
e T T T >+ iNote: Exception handling for these !
;%-d”_‘e tlmlngbof th_e_beglln and end ! M exceptions is not handled within this :
H O.U? a;rles may "e_mltrs]lma or nt;n- : /Vdocument. Refer to either end-user or
jexistent, especially In the case where i / 1 equipment supplier document. 1
ithe operator simply places the carrier i ] H
jon the load port with no other input H 7
ifrom the operator, equipment or host. | /,'
g a ./,
; o [ . do Yes /
;Note: If a carrieris placedonaload 1+ [ [ "7TTTr-.o \4 K Alarm
i port while in Auto, an access mode ! Access mode / (Access
iviolation is issued. ! F-f- Mode ---9{ CMHandler
' ! error / S
| H / Violation)
: S5F1 [E87]
1
No _ ;
Exception ]
Handling
ISMI, Inc. Technology Transfer #04014488A-TR
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3.2.2 Material Movement —Move ln —Carrier Placement
3.2.2.1 Manual Load — Single Handoff (continued)

Operator Equipment Host

Async Event
--(LPTSM SCT-6) - b
S6F11 [E87]

LPTSM State: CM Handler

TRANSFER BLOCKED

Is the load port
Carrier Placement
ensor triggered?

3.2.2.1 Manual Load — Single Handoff (continued)

No
Y Al (Carri
) arm (Carrier CM Handler
Pl Carru;;r I - Placement Error) - 9
acement error S5F1 [E87]

[}
Yes Exception iNote: Exception handling for this
Handling - Jexception is not handled within this
.document. Refer to either end-user or
1 equipment supplier document.

................................... a

h 4
End/signal Carrier has been Async Event
placing carrier on = P detected in correct |-(Material Received)--p+  CM Handler
load port \, position S6F11 [E30]
\

.t

iend signal requires a software or
thardware mechanism for the

|
.operator.
L.e ............................... 1

:Note: This should have only been in E',/

j Reserve state from a previous Bind, 1
iReserveAtPort or CarrierOut. ! LPRSM State:

NOT RESERVED

Async Event
----(LPRSM SCT-3) ------ » CM Handler
S6F11 [E87]

Technology Transfer #04014488A-TR ISMI, Inc.
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3.2.2.2 Automated L oad — Single Handoff
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3.2.2.2 Automated Load — Single Handoff

AMHS (Active)

Equipment (Passive)

Host

As commanded
by host

Arrival at load

port handoff

location with
carrier

HO_AVBL and
S are ON2

No

Notify Host

v

Communications is valid.

! Timers that timeout (expire) force a !
! E87 PIO Failure alarm to be sent to the ;
ihost. TP6 does not apply to single i

i handoff. i

................................... a

Yes
A4 Assert
r=-(CS_[01])---#  LP Handler
Specify load port -~ [E84]

Assert

Set TAL Timer.

No /
Y Alarm (PIO
Not ready error |-- Failure -#~---p{ CM Handler

S5F1 [E87]

/

,/+document. Refer to either end-user or

Yes .7 ;
v.~ 1 Async Alarm (Access
F---<-  Mode Violation) --p»
// S5F1 [E87] CM Handler
Access mode ;
error H
No | /. __. Async Alarm (PIO CM Handler

; Failure) S5F1 [E87]

'Note: HO_AVBL=ON also implies that :
Ethe load port AMSM state must be i
{AUTO. In theory, an access mode i
_jviolation should not happen on the !
“lequipment if the equipment has !
'HO_AVBL=ON and if the AMHS ;
irespects the signal when it is OFF. H

g a

/

|
“.iexceptions is not handled within this :
|
|

Lequipment supplier document.

................................... a

ISMI, Inc.
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3.2.2 Material Movement —Move ln —Carrier Placement
3.2.2.2 Automated Load — Single Handoff (continued)

) AMHS (Active) Equipment (Passive) Host
[}
g 32228
= (from 3.2.2.2A)
c
o
= A t
= w SR?EE)‘ Load port is assigned for Load.
_8 [E84] / Set TP1 Timer.
% A 4
I Request transfer. Assert
o Clear TA1 Timer. (TR_REQ)
[&)) Set TA2 Timer. [E84] 1
= Load port ready for
(9] Assert teansfer y
'cls (REABE]Y) Clear TP1 Timer.
I Set TP2 Timer.
o
. v
3
Async Event
= LPTSM State:
@© - 6} -
£ TRANSFER BLOCKED (nggi/'ls[g;]ﬁ) »|  CMHandler
S
S
< h 4
N Start transfer. Assert -
N Clear TA2 Timer. [—— (BUSY)— Csli?rT-ll;ZzT-irrlnrgsr.
N Set TA4 Timer. [E84] :
™
A 4
A 4 .
Load port Carrier Presence
Place carrier on load port sensor triggered
Is the load port
TAngtTEd Carrier Placement
ut: sensor triggered?
Yes No No
Exception TP%TLTed
; ut?
No Handling
I e -
\.\ Yes iNote: Exception handling for this :
‘\\ lexception is not handled within this ;
S Yes Exception Edocument. Refer to either end-user or |
. Handling ; equipment supplier document. !

Technology Transfer #04014488A-TR ISMI, Inc.
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M aterial M ovement —Move In —Carrier Placement
3.2.2.2 Automated Load — Single Handoff (continued)

31

§ AMHS (Active) Equipment (Passive) Host
S
- 3.2.2.2F
= (from 3.2.2.2D)
c
o
© -
:’ Carrier has been
5 Drop detected in
ko] (L_REQ) correct position.
% [E84] Clear TP3 Timer.
T Set TP4 Timer.
% v
£ s .
2 —» . P (BUSY)-- -~ Clear TP4 Timer.
| progress. [E84]
= Clear TA4 Timer
@®©
S v
%l Handoff no prop
o) F---(TR_REQ)---- LP Handler
= longer requested [E84]
5 '
8
=] Handoff Assert
< complete. (COMPT)
N Set TA3 Timer. [E84]
N A 4
c\i Drop Handoff Async Event
™ (READY) complete. I - (Material Received)®{ CM Handler
v [E84] Set TP5 Timer. S6F11 [E30]
Handshake is Drop (COMPT,
closed csfon,
) VALID)
Clear TA3 Timer [E84]
A 4
Clear TP5 Timer.
i Note: This should have only beenin |
'Reserve state from a previous Bind or !
:ReserveAtPort. : .-
. ,'
I
i This port is considered no longer :
Ireserved once the carrier is - Yes
E_successfully placed. ! *
''''''''''''''''''''''''''''''''''' - Async Event
LPRSM State:
No NOT RESERVED [~ (LPRSM SCT-3)-~ 3l CM Handler
[E8T7]
>
ISMI, Inc. Technology Transfer #04014488A-TR
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3.22 Material Movement —Move In —Carrier Placement
3.2.2.3 Internal Buffer —Carrierin Load After Carrier Out
5 Operator Equipment Host
O
S
[}
= ) . - Carrierin CM Handler
S Request carrier move from Carrierln ) Carrierin I S3F17 CARRIERACTION=
O LP to internal buffer [E87] issued [E87] “Carrierin”
o}
et
frad
< i
LPTSM = 1
-c?u) Is READY TO iNote: CarrierIn.rsp is sent to either
A UNLOAD? ~ihostor operator console dgpendlng on
- -~ 'where the Carrierln.req originated.
- /.’ b e mmemm .
9 No /.’
= y o '
® L~ Carrierin CM Handler
LI) Issue error  f--- Ack  --P{CAACK=1235
S Yes S3F18 [E87]
(&)
—
=
S
m
© LPTSM State: Async Event CM Handler
E TRANSFER I ==(LPTSM SCT-7) - |
= BLOCKED S6F11 [E87]
™
N
C\! Y
m .
Begin transfer to CaArréekrln > CM Handler
i - “~P|CAACK=0,4
internal buffer S3F18 [E87]
Y
Loadport no longer No
sensing a carrier?
No
Y
CarrierIn timeout
expired? —
Yes :Note: Exception handling for this :
Yesy iexception is not handled within this ;
- !document. Refer to either end-user or |
Exception ! equipment supplier document. i
Handling e LTSy SRR i
3.2.2.3A

Technology Transfer #04014488A-TR
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3.2.2 Material Movement —Move ln —Carrier Placement

3.2.2.3 Internal Buffer — Carrierln Load After Carrier Out (continued)
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3.2.2.3 Internal Buffer — Carrierln Load After CarrierOut (continued)

Operator Equipment Host
3223B
(from 3.2.23A)
Not
Arrived
Wait for
carrier to arrive at
destination
Arrived
Async Event
BufferCapaci
-——( Change) Y CM Handler
S6F11 [E87]
Transfer to
internal buffer
complete Async Event
| _ _(CarrierLocationn_
Change) »{ CM Handler
S6F11 [E87]
Another
CarrierOut
request
queued?
No
LPTSI\*S ] Async Event
READY TOTSAD L --(LPTSM SCT-8)-{  CM Handler
S6F11 [E87]
Yes v
LPCASM State: Async Event
NOT F-(LPCASM SCT-3)-%{ CM Handler
ASSOCIATED S6F11 [E87]

Keep loadport
TRANSFER
»| BLOCKED and

"linitiate carrier out
procedure
See Section 3.3

ISMI, Inc.
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3.2.3 Material Movement —Move In —Verification

3.2.3.1 Carrier ID Verification — Summary

Reader Unavailable ID Read Failed Host Verification Equipment Verification
3.2.3.6 3.235 3.234 3.2.3.3

~
)| 3.2.3.2 Carrier ID Verification - Detailed

( Successful Placement

ID reader Carrier ID

)
S
@®©
£
£
>
(9)]
|
c
o available? Read?
I
o ;
= Not
g Avai!able
9 Failed :
5 s1oad po Instan_tiate ! '
= associated carrier i (Bind) ves
—_ T ' |
8 ID read failed | H H
— event H H
o ! (Bind) arriv_ar B
N Yes associated o
o : ith this load '
Bypass- Yes . v
ReadID? v ! !
Cancel assoc. of | ! !
Y Carrier B No !
True (cancelbind) i ! Duplicate carrier J
v D B H ID alarm
No | ID VERIFICATION : : Yes
OK Associate Carrier| | '=========- \
[ (D) WAITING A with this load |
» FORHOST port _
- associated
v ! with another,
----------- R (ID) WAITING i
'M This flowchart is Host request? FOR HOST : Yes
ta summary overview of v !
'the various methods for ~; H ! Cancel
;carrier 1D verification. i . * ' association
i CancelCarrierAtPort N (cancel reserve)
.S_em_cg_m_e_s_sag_es_an_d ! o]
idescriptive notes may be! > '
ifound in flowchart 3.2.3.2 i Wait for Cancel Host request?
i )
ICarrl_er ID Verification - carrier Carrier
i Detailed. i removal
_________________________ !
iNote: - There are. three 1| Proceed Prot;eed
‘Note: There are three i| with h C
,paths that are considered | Carrier Cancel With
jnormal: a) 3.2.3.3 Instantiate Cani Carrier ) N
i Equipment Verification, b) i carrier arrier H No(t(i:f?égt?;n) 0
:3 .2.3.4 Host Verification, , Associate with ID VERIFICATION
;andfc) 3.2.3.6 Nho IDd i this load port OK Associate with
1 Verification (with BInd). ! i
!AII other at(hs are ) i ID VERIFICATION (his load port
5 il . FAILED Yes ||p VERIFICATION
1considered abnormal (i.e. ; N ID VERIFICATION o
'requwe exception handling ; i FAILED K
as shown.) i Ly Instantiate
"""""""""""" carrier TTTTTTTTTY
......................... ,
IRoute Legend: i Associate with Cancel
i~ - - Normal - > i this load port association
! : ID VERIFICATION Delete carrier B
i_ —— Abnormal——» OK object

Technology Transfer #04014488A-TR ISMI, Inc
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3.2.3.2 Carrier ID Verification — Detailed
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3.2.3.2 Carrier ID Verification — Detailed

Comments

Equipment

Host

;Mi Refer to flowchart 3.2.3.1 Carrier i
1 ID Verification - Summary to H
i determine where this flowchart fits in i
the ID verification process. !

|
—

|

iNote: Eitherareador !
'read/write 1D reader.
|

3.2.3.2A
(from 3.2.2.1C)

Clamp carrier

Exception
Handling

Can ID be
read at placement
location?

Advance/dock carrier
to FIMS port

Event
Carrier clamped Clamped) CM Handler
> S6F11 [E87] /I

; document. Refer to either end-user or
; €quipment supplier document.

e e a

]
'exception is not handled within this :
]
]

Yes K
'/
Docking //
successful? 7
/
0/'
'/
Exception -
Handling
Yes
* Event
. __(CarrierLocation _
Carrier docked Changey ~ »| CMHandler
S6F11 [E87]
A 4 v
3.2.3.2C 3.2.3.2D
(to 3.2.3.2F) (to 3.2.3.2F)

ISMI, Inc.
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3.2.3 Material Movement —Move In — Verification
3.2.3.2 Carrier ID Verification — Detailed (continued)

Comments Equipment Host

i
iDefinition: No Carrier ID Verification.!

icorrect carrier has been delivered to
'the correct load port.
|

iNote: Exception handling for this
exception is not handled within this

3.2.3.2E 3.2.3.2F
(iitetin $23126) (it &i2:920) i The carrier ID reader is not present, :
_ Inot used or not in proper operation. H
! H
1
EDefinition: Equipment Based Carrier !
Clamping /ID Verification. E8714.1.1:"If the |
available at this 'host provides the expected value i
location? Ebefore the actual value is obtained by i
ithe production equipment, then the !
i production equipment shall perform the !
Iverification." In other words, previous :
! notification of the carrier has been i
Clamp carrier :made by the host. The equipmentis i
iresponsible for verifying that the :
I
|
1
]
I
I
I

3.2.3.2 Carrier ID Verification — Detailed (continued)

No 'document Refer to either end-user or
- ,equment supplier document. !

Exception T iz T T T T T *
----------------------------------- Handling =
uM 3.2.3.6 No Carrier ID : y < | Sy
iVerification. An assumption is made ; L Event
I
\that the correct carrier has been N . Carrier clamped | - - (CarrierClamped) --»  CM Handler
dellvered to the correct load port. | . S6F11 [E87]

ID reader
available?

T T T T T
i Definition: Host Based Carrier ID

Yes i Verification. E87 14.1.2: "If the host

ad - 1does not provide the expected value,
..................................... Perform Carrier 'us|ng the Bind service, before the
.Flowchart 3.2.3.5 Carrier ID Read ID read actual value is read, then the

,productlon equipment shall provide to

[}

I

I

I

| |
I

lFalled Either during equipment or -l :

! ithe host, the information necessary for |

]

I

I

I

I

]

]

i host based verification.

host based verification.” In other
'Words no previous notification of the
carrler has been made by the host.
.The host is responsible for verifying
ithat the correct carrier has been
'dellvered to the correct load port.

Carrier ID read
Successful?

'Flowchart 3.2.3.3 Equipment
'Based Carrier ID Verification. The
ihost provided the expected carrier ID
|(V|a Bind or CarrierNotification) and the
Icarrler ID read was valid. The
'equipment may now compare the two
values

i ARt

Carrier objec
previously
instantiated?

iE owchart: 3.2.3.4 Host Based :
!Carrier ID Verification. Carrier ID i
;read was valid, but the host did not i—~
.prewously provide the expected carrier '
|ID

Technology Transfer #04014488A-TR ISMI, Inc
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3.2.3 Material Movement —Move In —Verification

3.2.3.3 Equipment Based ID Verification

Comments Equipment Host

iNote: Refer to flowcharts 3.2.3.1 i
iCarrier ID Verification - Summary and ;
13.2.3.2 Detailed to determine where
'this flowchart fits in the ID verification i

I

3.2.3.3A
(from 3.2.3.2E)

!process. i
L e e a .
Is the previously
instantiated object
associated with this load
port?
Em: A Bind service had been !,-”’ - o
i previously received. i Y$5
COSM State: Event CM Handler
ID VERIFICATION |- -- (COSM SCT-6) ~~ P
OK S6F11 [E87]

3.2.3.3 Equipment Based ID Verification

3.2.3.3B
(to 3.2.3.7D)

]
]
! carrier was previously instantiated but 1
'is not in the state that a Bind or '[
]
|
]

ECarrierNotification would have leftitin. . Alarm
i So it must have been previously read . . (Duplicate CM Handler
ito not be in this state. Duplicate carrier |---- . rienp) ==~
S K Yes error
S5F1 [E87]
Is the
previously
instantiated object
_____________________________________ associated with
! . 1
1Note: This is the case where the | another
: - - - H oad port?
! carrier is instantiated and in the correct |
! state, but on the incorrect load port. i, —pT ==
i The equipment self-corrects the ;
i situation by un-associating the carrier | No Yes
1from the incorrect load port. i *
brmrmmrmrm s * LPCASM State: Event CM Handler
NOT —(LPCASM SCT-3)- - p
ASSOCIATED S6F11 [E87]
A 4
3.2.3.3C
(to 3.2.3.3E)

ISMI, Inc. Technology Transfer #04014488A-TR
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3.2.3 Material Movement —Move In — Verification
3.2.3.3 Equipment Based ID Verification (continued)

) Comments Equipment Host
()
e | R .
C H . L. . .
= ENote: So far, the carrier is instantiated, !
g 1in the correct state, and not assciated ! .
o jwith another load port. But, is this load ;
~ i port associated with another carrier? |
g L e i J
=
8 P - Is load
= !Note: Definitely a problem here. : _ port associated
o EHowever. the equipment should be T with another
> iable to clean it up and inform the host. | carrier?
a) e i H
-; N ST T P T PR i
o iNote: A CarrierNotification service -
% ihad been previously received. i No
) g a *
- Yes LPCASM State: Async Event
S Assocm;g L - (LPCASM SCT-2)- %  CM Handler
e (e _ S6F11 [E87]
=2 iNote: The equipment has self- : - * |
> Icorrected the situation, now it needs to L " COSM State: Async Event
ucj Ewait for further instructions from the \ ID VERIFICATION | -- (COSM SCT-6) - CM Handler
™ ;host i OK S6F11 [E87]
oo || T v
N A 4
™ 3.2.33F 3.2.3.36
(to 3.2.3.4D) (to 3.2.3.7A)

Technology Transfer #04014488A-TR ISMI, Inc.
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3.2.3 Material Movement —Move In —Verification

3.2.34 Host-Based ID Verification

Comments Equipment Host

I . ; 1| 3234A
iNot_e_. R(_afer to flowcharts Carrier _ID i |rom 2.2.2.60)
i Verification - Summary and Detailed to;

i determine where this flowchart fits in | ]

the ID verification process. !

|
e a

3.2.3.4D
(from

3.2.3.4B
(from 3.2.3.5C)

3.2.3.4C
(from 3.2.3.2J)

Instantiate carrier
object

Is load port
associated with
another carrier?

3.2.3.4 Host-Based ID Verification

o et m e m e -

iNote: This is the case where a carrier

] -
lis place on a load port but has not : - l.=7 Yes
Ebeen previously instantiated, however -1~ ¢
ithe load port has been previously i
jassociated with another carrier. i LPCASM State: Async Event CM Handler
S mmmmmmmmime o g NOT I - (LPCASM SCT-3)-
No ASSOCIATED S6F11 [E87]
Self-initiated Async Event CM Handler
CancelBind for |- (COSM SCT-21) -
the other carrier S6F11 [E87]
e . Ty
ENote: The equipment has self- ! 77
H h . . (9% 24 Y
icorrected the situation, now it may 7 A Event
i i i . . sync Even
;assouate the new carrier. : LPCASM State: | _ (LPCASM SCT-2)- | CM Handler
ASSOCIATED S6F11 [ES7]
>
Y
COSM State: Event
NOT ACCESSED Ven
__(COSMSCT-3 __[cm Handler
COSM State: or SCT-10)
SLOT MAP NOT S6F11 [E87]
READ
_____________________________________ COSM State:
iNote: Only one event is sent to the i .-~ (ID) WAITING
'host when entering the Carrier State ! /./‘/ FOR HOST
EModeI. This event contains the entry L I
i state for each of the three substates.
iThus. this one event covers the three : ProceedWithCarrier CM Handler

CARRIERACTION=
'ProceedWithCarrier' or
‘CancelCarrier'

COSM transitions: 3(10), 12, 17.

I
S R R 4

|- --- orCancelCarrier ----
S3F17 [E87]

32.34E
(to 3.2.3.4F)

ISMI, Inc. Technology Transfer #04014488A-TR
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3.2.3

M aterial M ovement —Move In —Verification
3.2.3.4 Host-Based ID Verification (continued)

3.2.3.4 Host-Based ID Verification (continued)

Comments Equipment Host
ENote: The host is canceling the host- IL M~n
|based verification. ; . .
e H Host service
request?
ProceedWithCarrier
__P_roceedA\{\éllihCarrle_r CM Handler
CAACK=0,4
COSM State: S3F18 [E87]
ID VERIFICATION
OK Async Event
Cancel- --(COSM SCT-8) =% CM Handler
Carrier ¢ S6F11 [E87]
3.2.3.4F
(to 3.2.3.7B)
CancelCarrier CM Handler
FTor L ASk P CAACK=0,4
S3F18 [E87] '
COSM State: Async Event
ID VERIFICATION | - - (COSM SCT-9) -  CM Handler
FAILED S6F11 [E87]
I
Async Alarm
(Carrier
- -- Verification ---»  CM Handler
Failed)
S5F1 [E87]

Technology Transfer #04014488A-TR
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3.2.3 Material Movement —Move In —Verification
3.2.35 Carrier ID Read Failed
3 Comments Equipment Host
e e e e e B D e L e Py
5 T Y
ho) :N_o_m Refer to flowcharts Carrier ID 3.2.35A 32358
8 i Verification - Summary and Detailed to; | |(from3:2.3.68)] |(from 3.2.3.2H)
0 idetermine where this flowchart fits in i
) Ithe ID verification process. !
— |\ Tttt Event
@ Carrier IDread | __ (CarrierlD Read _
% failed Fail) | CM Handler
O S6F11 [E87]
s 1 -
@ i Note: A Bind had been previously |
g : received for this load port. Since the :
; ID read failed, the equipment [ ~te Is LPCASM
| transitions to the Waiting For Host i i State= Yes
i state waiting for instructions. ! ASSOCIATED?
3.2.35C
(o 3.2.3.4B)
ENote: On a reader unavailable or ID : No
iread failed, the carrier has not been | i Event
linstantiated, so there is no known ! oo qemami=s -~ (COSM SCT-3) --p{  CM Handler
1 obj is poi [ S6F11 [E8T
1object or state at this point. The ; COSM State: (E87]
;equipment still must wait for i (ID) WAITING !
jinstructions from the host based on i FOR HOST ProceedWithCarrier,
ihaving sent the read failed alarm. i [ CancelCarrierAtPort- {CM Handler
B e T T T PE PP e PR - or CancelCarrier CARRIERACTION=
o A S3F17 [E87] 'ProceedWithCarrier' or
iNote: The host is entering an E_ ---------- Ost service :CanceICarr!erlAtPort' or
1exception handling situation here. A ; request Cancel- CancelCarrier
i CancelCarrier is valid at this point if the | received? Carrier
Thost wants the equipment to know !
'about the carrier and report it !
i subsequent exception handling data or : -
Levents. J _.~ CancelCarrierAtPort
_____________________________________ ) R CancelCarrier- CM Handler
' H 2l N S AtPort Ack ----- > CAACK=0.4
1Note: At this point the host will just T e S3F18 [E8T7] —
'want to move the carrier off of the | s Proceed- 3.2.35G
!'equipment and does not know or is not !/ WithCarri Move Out
! concerned with the carrier D until ! thCarrier CENliEeL:
! X . 1 (to 3.3.1A)
iexception handling takes place away ;
ifrom the equipment. i
L e e mmem e H
—
ProceedWithCarrier CM Handler
Instantiate carrier | --- Ack e
S3F18 [E87] CAACK=0,4
v I
. Async Event
LPCASM State: L _ | pcASM SCT-2)- |  CM Handler
ASSOCIATED S6F11 [E87]
COSM State: Async Event
ID VERIFICATION |- - - (COSM SCT-4) --»  CM Handler
OK S6F11 [E87]
ISMI, Inc. Technology Transfer #04014488A-TR
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3.2.3 Material Movement —Move In —Verification
3.2.35 Carrier ID Read Failed (continued)

3.2.3.5 Carrier ID Read Failed (continued)

Comments Equipment Host
CancelCarrier
Instantiate carrier | - -- Ack -= P EZAA%TFOMJ
S3F18 [E87] —
A 4 A £
] sync Event
L:scs/-\c?g: AST‘E‘S' L - (LPCASM SCT-2)-#  CM Handler
S6F11 [E87]
A 4 Async Event
-~ (COSM SCT-5)-9{ CM Handler
S6F11 [E87]
COSM State:
ID VERIFICATION |
FAILED Async Alarm
(Carrier
IF--- Verification --{ CM Handler
Failed)
S5F1 [E87]

Technology Transfer #04014488A-TR

ISMI, Inc.



3.2.3 Material Movement —Move In —Verification

3.2.3.6 Carrier ID Reader Unavailable

Comments Equipment Host

ENQ_L&Z Refer to flowcharts Carrier ID
i Verification - Summary and Detailed to;
idetermine where this flowchart fits in
the ID verification process. !

|
g a

Rt ST

im: Since no association is in place,
'the situation is the same as if a carier
EID read failed. The equipment must
iwait for instruction without any known
icarrier object. ¢

ISLPCASM
State=
ASSOCIATED?

3.2.3.6B
(to 3.2.3.5A)

iNote: A Bind service had been i
! previously received. There is no . P

] . . . ]
; verification done since no ID was read. ; Yes

3.2.3.6 Carrier ID Reader Unavailable

Iwants the equipment to ask for il
Einstructions each time if a reader is I
;unavailable. i

................................... a

BypassReadID
value?

3.2.3.6C
(to 3.2.3.4A)

Dbt 1
ENote: The host has indicated thatit ! .-
iwants the equipment to assume that E— -------
Ithe ID in the Bind is the ID to use. i
L H
T T T T T T T T COSM State: Event
ID VERIFICATION [-- (COSM SCT-11) --p  CM Handler
OK S6F11 [E87]
A 4

3.2.3.6D
(to 3.2.3.7E)

ISMI, Inc. Technology Transfer #04014488A-TR
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3.2.3 Material Movement —Move In —Verification

3.2.3.7 Slot Map Verification

Comments Equipment Host

3.2.3.7B 3.2.3.7C
(from 3.2.3.4F) (from 3.2.3.5E)
el
Lot

3.2.3.7D 4 2.3.7E
(from 3.2.3.. COSM State: (from 3.2.3.6D)
SLOT MAP NOT
READ

3.2.3.7 Slot Map Verification

Is carrier
docked at

I i
iN_o_m: The_carrier only nee_ds to be ! IMS port?
iadvanced if the ID reader is read-only. !
!1f the reader is read/write, the carrier r i NS
Ewas already advanced to read the ID. |
Advance/dock
carrier to FIMS
port
'N_O_HL Exception handling for this i
Docking exceptlon is not handled within this :
successful? No .document Refer to either end-user or |
|eqU|pment supplier document. .
Exception ._._._._._.—_’.—_:::. _________________
Handling J[~~-=-=-=-""" /
Event £
frm e memmemmemem e - . (CarrierLocation CM Handler
! i Carrier docked — ch
iNote: If the load port allow for ; Yes ange)
!clamping in the docked position, then * S6F11[E87]
Eclamping of the carrier may be [ . T T .
iperformed here. This assumes o N 7 Clamp carrier | ,/
ihowever that clamping has not been : ________ /
'performed. A CarrierClamped event is ; £ /'
'sent i ;
----------------------------------- H v N .
~ Clamp 7/
Vuccessful7 >_'\$ /
/
]/ /Exceptlon\
Handlmg
Yes \ /
- _+ o Event o
___ (Carrier __ _JlcM Handler
| carier clamped - (G305 --|CW Handler
> S6F11 [E87]

A 4

Open carrier door

Technology Transfer #04014488A-TR ISMI, Inc



3.2.3

M aterial M ovement —Move In —Verification
3.2.3.7 Slot Map Verification (continued)

45

) Comments Equipment Host
[}
o]
c
=
c
o
&)
N
c
o
=] Door opened
@®
o uccessfully?
=
=
()
> N
o o
g v Alarm
(CarrierOpen
§ Issue error  —— Failure) —» CM Handler
n S5F1 [E87]
N~ Yes
® Exception
~ Handlin
m g
—
Event
Door opened |——(CarrierOpened)—p CM Handler
¢ S6F11 [E87]
Read slot map
[T T T T T
iNote: Assume that a reasonable L
inumber of retries has occurred. i
it - . Alarm
Slot map read fail|_ gjotmapReadFailed)® ~ CM Handler
error S6F11 [E87]
Yes *
INote: Slot map Hostbased |
iNote: Slot map Host base L
i verification. 1T~ _SlOt map
R H provided with Bind,
CarrierNotification or
Proceed With
Carrier?
No
ENote: Slot map Equipment based L
i verification. R IR et
3.2.3.71 323.73
(to 3.2.3.7L) (to 3.2.3.7M)
ISMI, Inc. Technology Transfer #04014488A-TR
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3.2.3

M aterial M ovement —Move In —Verification

3.2.3.7 Slot Map Verification (continued)

Comments

Equipment

Host

3.2.3.7 Slot Map Verification (continued)

I
iNote: Slot map Host-based b

i verification. s

I . [}
iNote: Slot map Equipment-based {
i verification. i

3.2.3.7K
(from 3.2.3.7H)

3.2.3.7L
(from 3.2.3.71)

3.2.3.7M
(from 3.2.3.7J)

A

Are the two slot

maps equal?

No
A 4

Issue error F=-1--

—

VERIFICATION

COSM State:
SLOT MAP

OK

.

v

32.3.7N
(to 3.2.4.1B)

COSM State:

FOR HOST

Proceed
With
Carrier

3.23.70
(to 3.2.3.7Q)

Host service
request?

CancelCarrier

323.7P
(to 3.2.3.7R)

(SlotMap- _
VerificationFailed)
S5F1 [E87]

Event
I ---(COSM SCT-13) - - - p
S6F11 [E87]

Event
|- (COSM SCT-14) =~ ™|

S6F11 [E87]
(SLOT) WAITING |

l€— ProceedWithCarrier _ |
or CancelCarrier i
S3F18 [E87] !

Alarm

-» CM Handler

CM Handler

CM Handler
Contains Slot Map

CM Handler
CARRIERACTION=
'ProceedWithCarrier'
or '‘CancelCarrier'

im: For slot map read fail, host
:should only issue a CancelCarrier
;since the equipment cannot provide a
imap which is necessary for either host
ior equipment based slot map
verification.

|
g 4

Technology Transfer #04014488A-TR
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3.2.3

M aterial M ovement —Move In —Verification
3.2.3.7 Slot Map Verification (continued)
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3.2.3.7 Slot Map Verification (continued)

Comments Equipment Host
3.23.7Q 3.2.3.7R
(from 3.2.3.70) (from 3.2.3.7P)
L Canczlcclt(arrler_ N CM Handler
CAACK=0,4
COSM State: S3F18 [E87]
SLOT MAP
VERIFICATION
FAILED Async Event
--(COSM SCT-16)---p CM Handler
S6F11 [E87]
A4
33
Move Out
(Cancel
Carrier)
l ProceedWithCarrier CM Handler
COSM State: Ack S3F18 [E87] CAACK=0,4
SLOT MAP
VERIFICATION
OK Event
I --(COSM SCT-15)---4%] CM Handler
S6F11 [E87]

323.7S
(to 3.2.4.1A

ISMI, Inc.
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3.2.4

M aterial M ovement —Move In —Substrates

3.2.4.1 Carrier Delivered Substrates

3.2.4.1 Carrier Delivered Substrates

Comments

Equipment

Host

ST T T T T T T T T T T T T s T s 1
EN_o_m: As implied by the off page !
ireference coming from Slot Map :
1Verification OK, the Carrier Substrate |
! Location object and the Substrate i
Eobject are instantiated after the Slot !
:Map Verification OK event. They are !
iinstantiated between this event and :
twhen first removed from the carrier. H

N J

.N_o_m There currently is no transition,

'(no state) -> UNOCCUPIED.

|Note The following are methods by
iwhich substrates are identified:

]
E  ID read by a substrate ID reader
i * via the E90 Register service

.N_o_m There currently is no transition,

'(no state) -> OCCUPIED.

: Note: These two transitions are

|c0mb|ned into one transition collection
'event which contians variables for both : .
concurrent substates. i

-_ ................................... a

]

]
land thus no event, for: 1

]

[}
!
+ via the E87 ContentMap attribute E— e
|
[}

]

]
land thus no event, for: T

]

3.2.4.1A
(from 3.2.3.7S)

A

L

A 4

Instantiate Carrier Subtrate
Location (slot) object

Is carrier
substrate location
slot) occupied?

No
~. A 4
SLSM State:

UNOCCUPIED

Instantiate
substrate object

A 4

B Determine and
‘| assign substrate
ID

A 4

SLSM State:
OCCUPIED

A 4

SOSM State:
NEEDS
R PROCESSING

Async

L —- (SOSM SCT-10) - b
S6F11 [E90]

SOSM State:

Async
AT SOURCE

-- (SOSM

More
substrates in
carrier?

No

S6F11 [E90]

Event
ST Handler

Event

SCT-1) - P ST Handler

Technology Transfer #04014488A-TR

ISMI, Inc
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Purpose

49

This cross-functional operational flowchart describes the equipment’s communication interface
behavior from the host’s and AMHS' point of view and within the following criteria during

carrier move out:
e Delivery method (AUTOMATIC/MANUAL)
« Buffer type (FIXED/INTERNAL)

Applicable Documents

This operational flowchart conforms to the following industry standards and specifications:

e SEMI E39 — Object Services
e SEMI E84 — Enhanced Carrier Handoff PI/O
* SEMI E87 — Carrier Management

Assumptions
1. <none>

Flowchart Organization

Load Port Transfer State Model [E87]
State Change Transition - <transition#>
Substrate Location State Model [E90]
Substrate Object State Model [E90]

Off-page Reference

Outgoing Incoming Control (and Data Message) ———p»

331 Carrier Complete and Undock
3.3.2 Manual Unload — Single Handoff
3.3.3 Automated Unload — Single Handoff
3.34 Internal Buffer — CarrierOut Unload
3.35 Cancel Carrier
3.3.6 Cancel Carrier At Port
3.3.7 Cancel Carrier Out
3.3.8 Cancel All Carrier Out
L egend
AMSM Access Mode State Model [E87] LPTSM
COSM Carrier Object State Model [E87] SCT-#
LP Load Port SLSM
LPCASM Load Port/Carrier Asso. State Model [E87] SOSM
LPRSM Load Port Reservation State Model [E87]

Process Dire.cotii‘.onal ‘ Terminator ’
ISMI, Inc.

Here/To
Section

Here/From
Section

Data Message

Explanatory Note

Technology Transfer #04014488A-TR
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.1 Carrier Complete and Undock

Comments Equipment Host

3.3.1A
(from 3.3.5A)

3.3.1B
(from 4.2.8B)

iprocessed (across all PJs and CJs)
Eand carrier door closed constitutes
;COSM CARRIER COMPLETE.

................................... a

3.3.1 Carrier Complete and Undock

Yes
4

Close carrier
door

[rm e me e mmemmm -
iNote: Exception handling for this

iexception is not handled within this
'document. Refer to either end-user or
; equipment supplier document.

Door closed

]
]
i
uccessfully? ;

e et 4

Exception

Yes Handling
¢ Event
| ___ (Door __ CM Handler
Door closed Closed) »
S6F11 [E87]
>
A 4

Was Carrier

]
iNote: A carrier is canceled due to, at
Canceled?

ileast. the following:

!« CancelCarrier service

: + CancelCarrierAtPort service [0 s I
i !
iThese can be issued by either the host ! Yes
tor the operator (equipment console)  ; +
S i COSM State: Event CM Handler
CARRIER - (COSM SCT-20) - - P
No STOPPED S6F11 [EST]
I
COSM State: Event CM Handler
CARRIER F/['- (COSM SCT-19) - P
COMPLETE S6F11 [ES7]

Technology Transfer #04014488A-TR ISMI, Inc.
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w
w

.1 Carrier Complete and Undock (continued)

Comments Equipment Host

3.3.1D
(from 3.3.1C)

Internal Buffer

! i
jNote: This invokes the E87 CarrierOut
iservice for this carrier. R Rt

3.3.1E
No (to 3.3.4B)

Undock carrier

3.3.1 Carrier Complete and Undock (continued)

'document. Refer to either end-user or
:equipment supplier document.

.................................. 4

T

|
i exception is not handled within this :
|
|

Carrier undocked
successfully?

Exception
Handling

Yes .
v /

Unclamp carrier

Y

Carrier
unclamped
successfully?
[T T T T T T
iNote: Once CarrierOut completes, it L
ireturns here for undocking. "

Exception
Handling

3.3.1F
(from 3.3.4E)

Async Event
F- (LPTSM SCT-9) - CM Handler
S6F11 [E87]

LPTSM State:
READY TO

UNLOAD Async Event

_ _(CarrierLocation _
Change)
S6F11 [E87]

- CM Handler

ISMI, Inc. Technology Transfer #04014488A-TR



w
w

.1 Carrier Complete and Undock (continued)

Operator

Equipment

Host

3.3.1 Carrier Complete and Undock (continued)

3.3.1G
(from 3.3.6A)

3.3.1H
(from 3.3.1F)

Manual or
Auto Unload?

Manual Automated

Unload Unload

Lo
&

Technology Transfer #04014488A-TR

ISMI, Inc.
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Manual Unload — Single Handoff

53

3.3.2 Manual Unload — Single Handoff

Operator

Equipment

Host

3.3.2A
(from 3.3.11)

On equipment
or bay console, is load
port access mode =
MANUAL?

No

peme—- -

]

]

Do not remove i
carrier from load !
port. Correct !
situation if desired. :

Begin/signal

!m: The operator portion of this
'flowchart lists only one
irepresentative possible set of
iinstructions for the operator. Each
i IC maker factory will detemine its
;own set of operator instructions. In
iany case, the operator eventually
iremoves the carrier from the load
iport successfully. 1

l 'Note: This begin manual unload boundary is user defined. Examples per E87 Table 8 are:
Presence and placement sensor no longer detecting a carrier

load port door opening

an input to the equipment through a switch at the load port

an input to the equipment through the equipment console

an input to the equipment through a service message from the host

................................... ————
;
o/'
/
/

Wait for begin/
signal boundary |-

remove carrier
from load port

iNote: The timing of the begin and end :
'boundaries may be minimal or non- |
:existent, especially in the case where !
ithe operator simply picks up the carrier !
iwith no other input from the operator, ;
lequipment or host. |

A 4

for carrier
removal

LPTSM = READ
TO UNLOAD?

Exception
handling

]
-t1to the equipment being ready as defined :
]

'in the boundary conditions above.
[

b e e e
Yes
No \ 4 Alarm
Access mode (Access CM Handler
error |77 Mode -~
Violation)
S5F1 [E87]
Y
Exception
Handling
3.3.28
(to 3.3.2C)
ISMI, Inc. Technology Transfer #04014488A-TR
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3.3.2 Manual Unload — Single Handoff (continued)
3 Operator Equipment Host
=
=
< 3.3.2C
o (from 3.3.2B)
o
©
k]
c
©
T
) LPTSM State: Event
ko) TRANSFER = (LPTSM SCT-7)- - CM Handler
c BLOCKED S6F11 [E87]
n
|
Yes————— P
3
L)
c
D
< .
> Load port sensing a
S carrier?
=
N
™ Async Event
o )
——————— (Material - _____pl  cm Handler
No Removed)
S6F11 [E30]
Is a
CarrierOut
queued for this R ‘I
load port? iNote: This ends the manual unload i
;boundary. Examples per E87 Table 8 1
;are: !
I
v i * Presence and placement sensor i
es | no longer detecting a carrier i
!« load port door closing i
Leave LPTSM=TRANFER : *+ aninput to the equipment through :
No | BLOCKED, process next i aswitch atthe load port i
CarrierOut. i+ aninput to the equipment through ;
! the equipment console i
!« aninput to the equipment through |
: a service message from the host !
I
L H
End/signal | waitforends | __cemr T
remove carrier » cional boundary |
from load port g y
h 4 Async Event
- (LPTSM SCT-8) --% CM Handler
S6F11 [E87]
LPTSM State:
READY TO LOAD Async Event
- (LPCASM SCT-3)-+9 CM Handler
S6F11 [E87]
Async Event
F--(COSM SCT-21) - CM Handler
S6F11 [E87]

Technology Transfer #04014488A-TR
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3.3.3 Automated Unload — Single Handoff

5 AMHS (Active) Equipment (Passive) Host
k]
c
©
T (reecacecncececcecceccececececeeeccecceccccccccccccccaecacccoaommomomomomoomsos oo oo
Q Pt -
=y As commanded iNote: Any TPx (x=1-6) Interlock !
) by host ! Timers that timeout (expire) force a :
I ! E87 PIO Failure alarm to be sent to the ;
g ihost. TP6 does not apply to single i
o Arrival at load ._helm_joff _________________________ i
5 port handoff
- location T T T T T T T 1
9 'Note: HO_AVBL=0ON also implies that the load port !
© :AMSM state must be AUTO. In theory, an access
g _______ - mode violation should not happen on the equipment ;
= | S N D iif the equipment has HO_AVBL=ON and if the i
< No i PR I AMHS respects the signal when it is OFF. !
o || N\ Gg o ne S T I, mmmmae e e |
™ S are ONZZ. - 33.3A i
™ ) (from 3.3.1J) ','
Notify Host i
Yes ,"
4 Assert /
————— Cs_[0,1])--- LP Handler 1
Specify load port ( [E_8[4] D > /'/
;
v /
— Assert i
Communications (VALID) i
is valid. [E84] / i
Set TAL Timer. //
{PTSM=READ H
TO UNLOAD? i
!
:/.
!
No !
A 4 Alarm
(PIO
Not ready error f---- Failure) ---%» CMHandler
S5F1 [E87]
;
:/'
'/
;l'
Yves/ Async Alarm (Access
- - - - Mode Violation)-—{ CM Handler
Access mode S5F1 [E87]
error Async Alarm
No F---(PIO Failure)---® CM Handler
S5F1 [E87]
Exception
Handling
3.3.3B
(to 3.3.3C)

ISMI, Inc. Technology Transfer #04014488A-TR



3.3.3 Automated Unload — Single Handoff (continued)

§ AMHS (Active) Equipment (Passive) Host
)
=
= 3.3.3C
g (from 3.3.3B)
= !
© :
E Assert ascigned for
@ (U_REQ) g
I [E84] Unload.
@ v Set TP1 Timer.
[
< Request transfer. Assert
(7] Clear TA1 Timer. (TR_REQ)
I Set TA2 Timer. [E84] l
il
©
E Lo ot e
[ .
) (R[EQZY) Clear TP1 Timer.
8 Set TP2 Timer.
IS
: ;
= LPTSM State: Async Event
<C TRANSFER - (LPTSM SCT-6) - CM Handler
™ BLOCKED S6F11 [E87]
™
™
A 4
Start transfer. Assert .
Clear TA2 Timer. (BUSY)— cé‘;?rTLF;ZTiTr'n"::r'
Set TA4 Timer. [E84] )

A 4

Load port Carrier

Placement sensor
triggered

—
Y
Load port

— sensing a
carrier?

Technology Transfer #04014488A-TR ISMI, Inc.
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3.3.3 Automated Unload — Single Handoff (continued)

Automated Unload — Single Handoff (continued)
AMHS (Active) Equipment (Passive) Host
3.3.3E
(from 3.3.3D
Drop Carrier removed. As()l\/;;;:/;nt
—— (U_REQ) Clear TP3 Timer. |--- --% CMHandler
[E84] Set TP4 Timer Removed)
v ' S6F11 [E30]
Handoff no Drop
:JO;;Z(:;SIZ ------ (BUSY)----- Clear TP4 Timer.
Clear TA4 Timer. (E84]
Handoff no | Drop
longer requested [~~~ ~(TR_REQ)-—--p{  LP Handler
* [E84]
Assert
Handoff complete
; (COMPT)
Set TA3 Timer. [E84]
Drop Handoff
—— (READY) complete.
[E84] Set TP5 Timer.
A 4
Handshake is Dr(g)s(c[gli/I]PT.
closed. — VATLII‘D)‘ — Clear TP5 Timer.
Clear TA3 Timer. [E84]
for this load
port?
Yes
Leave LPTSM=
TRANSFER BLOCKED,
process next
No CarrierOut.
Async Event
--(LPTSM SCT-8) - CM Handler
S6F11 [E87]
Async Event
LPTSM State: L_( pCASM SCT-39 CM Handler
READY TO LOAD S6F11 [E87]
Async Event
| - (COSM SCT-21)-¥%| CM Handler

S6F11 [E87]

ISMI, Inc.
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3.

Internal Buffer — CarrierOut Unload

3.4
g Operator Equipment Host
g g g gy g g L g g g g g g
= 3.3.4A 3.3.4B
@) (from 3.1.1C) (from 3.3.1E)
ko
5]
LI) Request carrier CarrierOut CarrierOut Request carrier
o move from internal [E87] S3F17 move from internal
Q@ buffer to LP [E87] buffer to LP
5
m
c
=
g
=
< e imemememimemmemee
™ ! . ) !
o No 1Note: CarrierOut.rsp is sent to i
!either host or operator console !
tdepending on where the i"'\\
LPTSM = ; CarrierOut.req originated. 0
TRANSFER ST e A
BLOCKED? i
/o
Yes ! :
;.
: [}
Nvo CarrierOut S
b--- Ack  --f /; i
CM Handler /s H
Issue error S3F18 [E87] CAACK=1.2.35 i
i
_/\ﬁ 1
| _Event (LPASM SCI—_Z)__> ilil
LPTSM State: S6F11 [E87] i
TRANSFER | i
BLOCKED i
) Event (LPTSM SCT-6) H
LPASM State: F--- S6F11 [E87] --=- CM Handler L
Yes ASSOCIATED e
LPRSM State: i
RESERVED Event (LPRSM SCT-2) i
S6F11 [E87] /'/ 1
i 1
v | i
i . 1
Begin transfer from | _ Carzglr(Out Y CM Handler [
internal buffer S3F18 [E87] CAACK=0,4 I_/
P N |
i
l i
'I
. !
Queue the CarrierOut ;
CarrierOut F--- Ack -—P EXA%TSJer
service S3F18 [E87]
Wait until current carrier is
removed from load port
and proceed with transfer.
Keep LPTSM=
TRANSFER BLOCKED.
™.
L
A 4
3.3.4C
(to 3.3.4D)
3.3.4 cont.
3.35
ISMI, Inc.
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3.3.4 Internal Buffer — CarrierOut Unload (continued)
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3.3.4 Internal Buffer — CarrierOut Unload (continued)

Comments Equipment Host
3.3.4D
(from 3.3.4C)
Load port sensing a No
carrier?
No
CarrierOut
timeout
expired?
Yes
+ Alarm
e Carrier Presence (Carrier
F--- Presence ---9 CM Handler
error
Error)
S5F1 [E87]
Exception
Handling
Async Event
(BufferCapacity
F-- Change) ---% CM Handler
S6F11 [E87]
Transfer from
internal buffer
complete
Async Event
F-- (LPRSM-3) -9 CM Handler

3.3.4E
(to 3.3.1F)

S6F11

[E87]

ISMI, Inc.
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3.35 Cance Carrier
k3 Operator Equipment Host
3
o D GID GED GED GEP GED GED GED GED GID GED GED GED GED GED GID GED GED GO |GED GED GED GED GID GED GED GED GED GED GED GED GED GED @D GED GED GED GNj GED GED GED GED GED GED GED GED GED GED GED GED GED GED @D @B @B «» o
©
%)
5
O Operator CancelCarrier Cancel Carrier CancelCarrier CM Handler
0 requests Cancel |---- Service ---p issued € --- Service ----4 CARRIERA(_:TION:
2 Carrier service [E87] S3F17 [E8T7] "CancelCarrier"

Rttt e PR R PR 1
INote A CancelCarrier service fails for i
.at least the following reasons: '
CarrierlD and PortID not specmed

if CarrierID is specified, the carrler. p
object does not exist

if CarrierID is null, specified load
port (PortID) does not exist
LPTSM State is not TRANSFER
BLOCKED

Cancel Carrier

successful? i CarrierOut.req originated. i
_________________________________ R
i
/
,,,, 7
No /,’
A 4 7
CancelCarrier -
CM Handler
Yes Issue error |-~ Ack =P CAACK=1235 |
S3F18 [E87] e \‘
A
\
\
\
\
CancelCarrier \
P Issuesuccess F-- Ack =P EZAA%T_%? !
S3F18 [E87] s AN

iNote: CarrierOut.rsp is sent to
'elther host or operator console
! depending on where the

Iy St

335A [ e N
(to 3.3.1A) im: CancelCarrier.rsp is sent to | 3
! either host or operator console K4
;depending on where the Ir
i CancelCarrier.req originated. :
Technology Transfer #04014488A-TR ISMI, Inc
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3.3.6 Cancel Carrier At Port
5 Operator Equipment Host
o
S Hy U PRy
o
§ Sper
perator )
o) requests Cancel | _ CancelCarrierAtPort _p| Cancel Carrier At _Cancel(?arrlerAt Port ] g%RZ?E(Iﬂ:ETIONz
g CarrierAtPort Service [E87] Port issued Service S3F17 "C |CarrierAtPort"
= service [E87] ancelCarrierAtPo
O
©
N
™

L etk -

Note: A CancelCarrierAtPort service :
fails for at least the following reasons:
PortID not specified I
Specified load port (PortID) does !
]
]
]
]

|
|
|
-

not exist
* LPTSM State js not TRANSFER
BLOCKED

g a

Cancel Carrier

3.3.6A

(to 3.3.1G)

At Port
successful?
- - No
4
CancelCarrier-
Yes Issue error F—- AtPort Ack -p EXA%?FIG;SS
S3F18 [E87] e Y
\
\
\
\
C ICarri :
ancelCarrier- \
»| Issuesuccess |-- AtPortAck -W gXlA'?:?folir " Iy
S3F18 [E87] ' \ “
\ '

im: CancelCarrierAtPort.rsp is
Isent to either host or operator
;console depending on where the
i CancelCarrier.req originated.

ISMI, Inc.
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3.3.7 Cancel Carrier Out
g Operator Equipment Host
3
T
© O t
— perator " .
[) CancelCarrier . CancelCarrierOut CM Handler
£ " eamerout [T Sevice  --- by O eed | [#7 Service S3FL7 -~ CARRIERACTION-=
(U ", i "
3 service [E87] [E87] CancelCarrierOut
™~
™
™
Cancel Carrier
Out successful?
;Note: A CancelCarrierOut service fails : _______
i for at least the following reasons: 1 _,.—-"' No
i*  CarrierlDnot specified i L7
e Specified carrier object does not '[" +
; exist ; CancelCarrierOut  |CM Handler
i® LPTSM State is not TRANSFER Yes Issue error - Ack - s
i BLOCKED or READY TO | S3F18 [E87] CAACK=1,2,3,5 \
i UNLOAD i Y
Y H |
\
\-
CancelCarrierOut  |CM Handler Y
P Issuesuccess [ Ack - P N y
S3F18 [E87] CAACK=0,4 N
. \
\.\ -“
i
\i
|" T T T T T T T T Ty | ‘\'I
iNote: CancelCarrierOut.rsp is sent i i
1to either host or operator console ! ./
Edepending on where the r
; CancelCarrierOut.req originated.  ;
Technology Transfer #04014488A-TR ISMI, Inc.



63

3.3.8 Canced All Carrier Out
g Operator Equipment Host
ko
]
© o t
= perator i CM Handler
< requests Cancel | CancelAllCarrierOut | Cancel All Carrier |, CancelAllCarrierOut _
- . - - : -» ' 4~  Service S3F19 ---CARRIERACTION=
) AllCarrierOut Service [E87] Outissued E87 "CancelAllCarrierOut"
2 service [E87]
©
@)
@Q
™
™
Cancel All
Carrier Out
Successful?
iNote: A CancelAllCarrierOut service ' ___________
:fails for at least the following reasons: !', """""
i* LPTSM State is not TRANSFER No
i BLOCKED or READY TO ; A 4
i UNLOAD i ga”_ce'é”'t CM Handler
b e 4 Yes Issue error arrlelr( ut __
Ac CAACK=1,2,35 \
S3F20 [E87] \
\
‘\
\
\-
CancelAll- CM Handler \
| CarrierOut 4
P Issue success |[-- Ack - L
CAACK=0,4 WY
S3F20 [E87] W

Isent to either host or operator
Econsole depending on where the

ISMI, Inc.
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4 FLOWCHARTS -PROCESSING

The flowcharts in this section pertain to job queue management and product processing on
production equipment.

4.1 Processing — Queue M anagement

Purpose

This cross-functional operational flowchart describes the equipment’s communication interface
behavior from the host’ s point of view for process job (E40) and control job (E94) queue
management.

Criteria
In general, the queue management flowcharts in this section should apply to al equipment within
an end-user factory.

*  Process job queue management has the following dependencies on control job queue
management:

— Aborting, Stopping or Canceling a Control Job will abort, stop or cancel its respective
Process Jobs and possibly remove those Process Jobs from the Process Job Queue.

e Control job queue management has the following dependencies on process job queue
management:

— If only one process job is defined within a control job (a one-to-one relationship exists),
then if the process job is aborted or stopped, the equipment may also abort or stop the
respective control job automatically. The equipment must document this behavior since
it is an additional requirement.

Applicable Documents

This operational flowchart conforms to the following industry standards and specifications:
e SEMI E39 — Object Services

*  SEMI E40 — Processing Management

*  SEMI E94 — Control Job Management

Assumptions

1. All Control and Process Job events use E30 style events. Process Job event messages related
to S16F7 and F9 are not used.

Flowchart Organization

This flowchart is divided into the following sub-processes:

4.1.1 Processing — Queue Management — Process Job
4111 Process Job Queue Initialization
41.1.2 Process Job Queue Size Request
4113 Process Job Create and Queue
4.1.1.4 Process Job De-queued

Technology Transfer #04014488A-TR ISMI, Inc.
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4.1.2 Processing — Queue Management — Control Job

4121 Control Job Queue Initialization

4122 Control Job

4123 Control Job Create and Queue

4.1.2.4 Control Job HOQ

4.1.2.5 Control Job De-queued
L egend
AMSM Access Mode State Model [E87] LPTSM Load Port Transfer State Model [E87]
COSM Carrier Object State Model [E87] SCT-#  State Change Transition - <transition#>
LP Load Port SLSM Substrate Location State Model [E90]

LPCASM Load Port/Carrier Asso. State Model [E87] SOSM  Substrate Object State Model [E90]
LPRSM Load Port Reservation State Model [E87]

Process

ISMI, Inc.

Off-page Reference
Outgoing Incoming

Control (and Data Message) ———p»

Here/To
Section

Here/From

. Data Message — ————————
Section 9 >

Directional )
- Terminator
Or

Explanatory Note —-—-—-—-—-—-—
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4.1.1

4.1.1.1 ProcessJob Queue Initialization

Processing — Queue M anagement — Process Job

4.1.1.1 Process Job Queue Initialization

Comments

Equipment

Host

Equipment
Initialization

h 4
Perform Process
Job Queue
Initialization

A 4

Set Process Job
PRJobSpace =
number of
available Process
Job Queued/
pooled slots
[E40]

4111A
(to 4.1.1.3A)

Technology Transfer #04014488A-TR

ISMI, Inc.



67

4.1.1 Processng — Queue M anagement — Process Job (continued)

4.1.1.2 ProcessJob Queue Size Request

4.1.1.2 Process Job Queue Size Request

Comments Equipment Host
Determine
Process Job ___PRGetSpace __ |
Queued/Pooled [¥ ™ "s16F21 [E40] PJ Handler
Space
A 4
Report | ___PRGetSpace _
PRJobSpace S16F22 [ga0] ~®|  PJ Handler

ISMI, Inc.
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4.1.1

4.1.1.3 ProcessJob Create and Queue

Processing — Queue M anagement — Process Job (continued)

|
L

4.1.1.3 Process Job Create and Queue

i
iNote: PRJobCreate is NOT used
when E94 is being used.

1Job "Wait for Host" blocks operate in
! parallel and are always in existence on
Ethe equipment. Either the equipment
1is waiting in parallel for another
iprocess job creation, or all process
'jobs have been created and pooled
'and the equipment is waiting for the
;control job creation. The equipment
jdoes not know in advance the number
iof process jobs that will be in the next
Econtrol job create.

EA restriction as to when process jobs
iand control jobs may be created is
Iwhen another (respective) queue
Eoperation is in progress.

................................... a

parameters improperly specified
insufficient parameters specified
unsupported option requested

busy (no queueing or queue full - .

PRJobSpace=0)
object identifier in use

[P mmmeme oo -
iNote: Process Job Create errors:

................................... 4

1
i
iNotes:
1

il) When using Control Jobs in
Econjunction with Process Jobs,

i Process Jobs are not Queued, rather !

ithey are Pooled, waiting to be
1scheduled by the Control Job.
[}

:2) Once a Process Job is pooled, it
imay be acted upon by Abort, Stop or
iCancel, or by a Control Job being
Ecreated that controls the Process Job.

4.1.1.3B
(from 4.1.1.4B) N

Queued/Pooled
Space

A 4

Wait for Host -
Create next
Process Job

€~ Dup - S16F13/14-- -

Issue: Process
Job Create Error

Comments Equipment Host
iNote: How process jobs are defined l PRGetSpace
| |
iby the host should not affect the ; Determine [ ~"S16r21 [£40] "
;creation, setup or start of process jobs. ; Process Job
PJ Handler  —

PRGetSpace >

"S16F22 [E40]

PRJobCreate-

Enh - S16F11/12

Multi - S16F15/16

PJ Handler

No

[E40]

[ ~~ PRJobCreate-

Reformat message

All Process

Yes
obs Created?

411.3C
(to 4.1.2.3B)

41.1.3D
(to 4.1.1.4A)

(Enh;Duplicate;
Multi) Ack [E40]- ~ 5 PJ Handler
PRACck=F
Decrement (-n)
PRJobSpace
¢ PRJobCreate-
- - - -(Enh;Duplicate;- - 9
PJSM State: Multi) [E40]
QUEUED/ PJ Handler
POOLED PRAck=T
[E40] PRJobEvent
= =-(PJSM SCT-1) - - ¥
fffff S6F11 [E40]
A 4

Technology Transfer #04014488A-TR

ISMI, Inc.



69

4.1.1 Processng — Queue M anagement — Process Job (continued)

4.1.1.4 ProcessJob De-queued

Comments Equipment Host

i i
ENQ_LQI This is not a transition into i
iQUEUED/POOLED state. This is here |
ionly to show that this is the current k-

4.1.1.4 Process Job De-queued

Estate. The transition to this state is ! PJSM State: PRJobCommand
:made in 4.1.1.3. ; QUEUED/ (Cancel, Abort
i I - , [
B ; POOLED or Stop) PJ Handler
[E40] -~ S16F5 [E40]
iNote: Abort, Stop and Cancel are all | .
tlegal commands when in the QUEUED ! P o .
!state and have the same effect - delete E" -
Ethe job from the queue. i — Valid JobID?
i i
No
A 4
Issue Improper
Parameter Error PRJobis&nmand »| PJHandler
(no jobs T - PRAck=F
S16F6 [E40]
Yes cancelled)
Yy ____PRJobCommand __ | PJ Handler
S16F6 [E40] PRACk=T
Delete Process PJ Handler
Job from queue. Async PRJobEvent ErrorCode=
PJcancelled,
- (PISMSCT-18) -3 Jstopped
S6FLL [E40] PJaborted

A 4

Increment (+1)
PRJobSpace

v

4.1.1.4B
(to 4.1.1.3B)

ISMI, Inc. Technology Transfer #04014488A-TR
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4.1.2

4.1.2.1 Control Job Queue Initialization

Processing — Queue M anagement — Control Job

4.1.2.1 Control Job Queue Initialization

Comments

Equipment

Host

Equipment
Initialization

i

Perform Control
Job Queue
Initialization

v

Set Control Job
QueueAvailable-
Space = number
of available
Control Job
Queue slots
[E94]

4121A
(to 4.1.2.3A)

Technology Transfer #04014488A-TR
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4.1.2 Processing — Queue M anagement — Control Job (continued)

4.1.2.2 Control Job Size Request

5 Comments Equipment Host
©

N

<

% Determine QueueAvailable- CJ Handler
S Control Job  |4-- SpaceReq ---4

g Queue Space S1F3 [E94]

(04

o

o

v} A 4

° Report QueueAvailable- CJ Handler
E QueueAvailable- F-- Space Ack -

o Space S1F4 [E94]

O

N

N

—

<
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72

4.1.2

Processing — Queue M anagement — Control Job (continued)

4.1.2.3 Control Job Create and Queue

4.1.2.3 Control Job Create and Queue

Comments

Equipment

Host

QueueAvailable-
Space Req

€ - - S1IF3 [E94] ---

Determine
[Ty Control Job ) CJ Handler |[€—<
iNote: The E94 Control Job objectis Queue Space QueueAvailable-
|created using the E39 Create service. 1 Y- ---- Space Ack --p|
----------------------------------- i S S1F4 [E94]
|N0te The Process Job and Control : \“\‘
i Job "Wait for Host" blocks operate in | AALATE s N
:parallel and are always in existence on i (from 4.1.2.58) ~.
;the equipment.  Either the equipment ! ‘\\
;is waiting in parallel for another : SN
iprocess job creation, or all process i o
!jobs have been created and the H M
!equipment is waiting for the control job i o
:creatiqn. The equipment does not :~ - v . v
iknow in advance thg number of ; \\\\ Wait for Host - Create N Reformal
jprocess iobs that will be in the next —®{ Create Control (- ControlJob [E94] 1| CJ Handler message
;control job create. ! Job S14F9 [E39] | ObjType="ControlJob"
:A restriction as to when process jobs !
iand control jobs may be created is :
Iwhen another (respective) queue 1 Control Job
'operatlon is in progress. i Create
Successful?
'NQ_LQ Control Job Create errors: ! | |4~ 7
P another queue operation is being ; No
i performed (e.g. CJHOQ) \ 4
i+ any (atleast one) requested Issue: Control Create Control Job CJ Handler
t process jobs do not exist : Job Create Error [~~~ (ACK[ES4] -- ObjAck=1
!« control job queue is full - . S14F10 [E39]
: QueueAvailableSpace=0 H
i *  object identifier in use }
Decrement (-1)
___________________________________ _ QueueAvailable-
0 i Space
;NQ_LQZ Once a Control Job is queued, it i
.may be acted upon by CJAbort, L ¢
:CJStop odr CJCancel or by the CJHOQ : S~ L Erea;ecft[)g&oll JOP_ » gf)‘Hal? dcl]er
comman . JAck=
-_ ___________________________________ _: \‘\ CJSM State: S14F10 [E39]
] CIQUEUED [E94]
N Event
. F---(CJSM SCT-1)--# CJ Handler
. S6F11 [E94]
?V
\
N
A 4 A 4
4.1.2.3D 41.23E
(to 4.1.25A) | | (to 4.1.2.4N)
Technology Transfer #04014488A-TR ISMI, Inc
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Processing — Queue M anagement — Control Job (continued)

4 Control Job HOQ

Comments

Equipment

Host

4.1.2.4 Control Job HOQ

4.1.2.4A
(from 4.1.2.3E)

Control Job
Queue Manager

v

‘Lock’ the queue.
Reject any other
Control Job
Queue service
commands

*~s16r2

Valid JobID?

No
A 4
Issue Unknown
Job error.
Unlock queue.

CJHO

Is job
in CJQUEUED
state?

No
A 4

Issue HOQ not
valid command |
at this time error.
Unlock queue.

.

Move selected
Control Job to
head of Control
Job Queue.
Unlock queue.

“TTs16F2

‘Unlock’ the
queue.
Accept any other
Control Job
Queue service
commands

"7 Ts16F2

CJHOQ
7

T TS16F28 [E94]

CJHO

CJHO

CJ Handler

1CTRLIOBCMD=
'CIJHOQ'

[E94]

CJ Handler

Q Ack
ACKcode=F

CJ Handler

Q Ack

8 [E94] ~ ™1

ACKcode=F

CJ Handler
Q Ack

8 [E94] ~ ™1

ACKcode=T

ISMI, Inc.
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4.1.2 Processing — Queue M anagement — Control Job (continued)
4.1.2.5 Control Job De-queued
§ Comments Equipment Host
3] e g g g gt
=}
ol
o)
[a) T T T T T T T T T T
g ;Note: This is not a transition into i
o i CJQUEUED state. This is here only to i
—= i show that this is the current state. The +-
§ itransition to this state is made in ! CJSM State: CJCancel, CJIStop, [cJ Handler
5 : CJQUEUEBaEEQAL - GlAbort -
O . S16F27 [E94]
0
N .-
g Cancel areall - | | _.-
< llegal commands when in the I U
ECJQUEUED state and have the same |
effect- delete thejob from e queve. || —1—valid 30b1D?
No
v CJ Handler
Issue TBD Error CJCancel, CJStop,
— (no jobs - CJAbort Ack B Ackcode=F
cancelled) S16F28 [E94]
'Note: Control Job parameter Action ~ i Yes
{(SAVEJOBS / REMOVEJOBS) is used |
ias follows. The effect on process jobs :
iis of concern since the control jobis  ;
Ideleted and the process job is H
'therefore left without an owner. [
i+ SAVEJOBS - PJSM state Pl
i (QUEUED/POOLED): The g Is
i process job remains in the PR v Action =
! JOB QUEUED/POOLED state. It | REMOVEJOB
: cannot be run until another control | ?
i jobis crgated that controls that : No Yes
i process job. i (SAVEJOBS)
I+ REMOVEJOBS - PJSM state
! (QUEUED/POOLED): The i 0
; process job is deleted from the ! Removg a
i process job queue when the ! Process job respective
! oo i e Queued/Pooled
i._._materialis removed. _ _ _._._._. i remains in brocess Jobs PRJobEvent
Process Job from Process Job || --PJSM SCT-18- | PJ Handler
queue (it is veue/nool S6F11 [E4Q]
considered In?:remer?t (+n)
pooled) PRJobSpace.
[ + ]
Event
CJ Handler
Remove Control Job [ ~~~(CIJSM SCT-2)--
S6F11 [E94]
Increment (+1)
QueueAvailable- CJ Handl
Space CJCancel, CJStop, andier
F- CJAbort Ack -] _
ACKcode=T
S16F28 [E94] code
41258
(to 4.1.2.3C)
Technology Transfer #04014488A-TR ISMI, Inc.
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4.2 Processing — Product

Purpose

This cross-functional operational flowchart describes the equipment’s communication interface
behavior from the host’ s point of view during processing under the following criteria.

Criteria

»  Wafer process method (batch/single wafer): This flowchart addresses both single-wafer and
batch tools.

*  Buffer method (fixed/internal): This flowchart addresses fixed buffer and internal buffer
equipment.

e Start method (auto/manual): Both automatic and manual start methods for both control and
process jobs are addressed.

e Control job: This flowchart describes the behavior of a single control job. This flowchart
does not preclude equipment from executing more than one control job at atime, since
control job objects are independent from each other from the host’s point of view.

*  Processjob: This describes one or more process jobs created using any of the E40 Job
Create services. How process jobs are created by the host is not pertinent to how they are
scheduled or executed on the equipment. This flowchart does not preclude equipment from
executing more than one process job at atime, since process job objects are independent
from each other from the host’s point of view.

Applicable Documents

This operational flowchart is based on the following industry standards and specifications:
 SEMI E30-GEM

e SEMI E39 — Object Services

*  SEMI E40 — Processing Management

* SEMI E87 — Carrier Management

e SEMI E90 — Substrate Tracking

*  SEMI E94 — Control Job Management

This flowchart also depends on flowchart 4.1 Processing — Queue Management.

Assumptions

1. Carrier Moveln flowchart is complete before Begin.
2. All carrier and substrate objects are instantiated before starting this flowchart.
3. For non Process Job events, E30 events are used. Process Job events are defined in E40.

ISMI, Inc. Technology Transfer #04014488A-TR
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Flowchart Organization

4.2.1 Process/Control Job Queueing
422 Control Job Select

4.2.3 Control Job Start

4.2.4 Process Job Setup

4.2.5 Process Job Start

4.2.6 Substrate Tracking — Transport
4.2.7 Substrate Tracking — Processing
4.2.8 Process Job Complete

4.2.9 Control Job Complete

4.2.10 Process Job Abnormal Termination
4211 Control Job Abnormal Termination

L egend

AMSM Access Mode State Model [E87]
COSM Carrier Object State Model [E87]
LP Load Port

LPTSM
SCT-#
SLSM

LPCASM Load Port/Carrier Asso. State Model [E87] SOSM
LPRSM Load Port Reservation State Model [E87]

Process

or'

Technology Transfer #04014488A-TR

Directional

Load Port Transfer State Model [E87]
State Change Transition - <transition#>
Substrate Location State Model [E90]
Substrate Object State Model [E90]

Off-page Reference

Outgoing Incoming Control (and Data Message) ———»

( Terminator )

Here/To
Section

Here/From
Section

Data Message — ———————— >

Explanatory Note —-—-—-—-—-—-—
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Process/Control Job Queueing

77

Comments

Equipment

Host

4.2.1 Process/Control Job Queueing

!Note:

ESee flowchart 4.1 Processing -
iQueue Management for a more
;detailed flowchart regarding the
irelationship between process
iand control jobs creation,
:existence and respective queue
imanagement.

Process and
Control Jobs

previously
created?

No

)

PJSM State:
PRJOBQUEUED

Pool Process
Job(s) related to
a Control Job.

Refer to
flowchart 4.1.1.3

[E40]

A 4
CJSM State:
CONTROLJOB

Process Job
Create and
Queue
for respective
details.

Queue the
Control Job

Refer to
flowchart 4.1.2.3

QUEUED
[E94]

A 4

A 4

42.1A
(to 4.2.2A)

Control Job
Create and
Queue
for respective
details.

ISMI, Inc.
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4.2.2 Control Job Select

S Comments Equipment Host
&

7 g g PSS
o

=

g (fro?ﬁZleA)

[

o

o

N

N

<

Dot 1
]

iNote: Processing resources are
iavailable and reserved for the Control
1Job and its Process Job(s).

[}

g a

]
tand Process Jobs according to :
ECJProcessOrdengmt. See flowchart
14.2.4. i
]

................................... a

:of the Control Job. Or the first Process
;Job does not require materials. !

................................... a

tarrived for at least the first Process Job [

Control Job,
Process Job(s)
Capacity?

No

v

Wait for
processing
resources to
become available

I

CJSM State:
SELECTED
[E94]

A 4

No

Have the required
materials arrived?

4228
(to 4.2.3A)

Async Event
L —-(CISM CST-3)- -
S6F11 [E94]

CJ Handler

Technology Transfer #04014488A-TR
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Control Job Sart

79

Comments

Equipment

Host

4.2.3 Control Job Start

Eshould go to either the Selected or
{Paused state.

................................... a

[}
!transition in place to handle this. It ,f .

I

I

4.2.3A
(from 4.2.2B

CJSM State:
WAITINGFOR
START
[E94]

Async Event
L —-(CISM CST-6)-— P
S6F11 [E94]

CJ Handler

v

S6F11 [E94]

4.2.3B
(jto 4.2.4B)

CJStart CJ Handler
Start Control Job
[E94] ——S16F27
[E94]
CJStart Ack CJ Handler
Yes Issue Control Job|--- S16F28 - --p ACKcode=
o E94 -
' - Start Error [E94] EALURE
Control Job CJStart Ack CJ Handler
—» I --- S16F28 --
Started Manually [E94] > ACKcode=
SUCCESS
\[Issue Control Job Equipment CJ Handler
Start Error | specific error
(alarm or
event)
Async Event CJ Handler
CJSM State: (CISM CST-5
EXECUTING | __._ or ]
[E94] CJISM CST-7)

ISMI

, Inc.
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4

Process Job Setup

4.2.4 Process Job Setup

Comments

Equipment

Host

ivalues are LIST, OPTIMIZE and
LARRlVAL. 1

:N_O_LQZ Successful Setup is indicated
i by the following:

]

il) processing resource performs

! necessary pre-conditioning as

i required by recipe

]

i2) required materials have arrived
]

!3) equipment otherwise prepares for
; materle_ll processing as required by
i therecipe

g a

4.2.4A
(from 4.2.9A)

4.2.4B
(from 4.2.3B)

A
Next Process Job
PJSM State:
PRJOBQUEUED
[E40]

v

Processing
resources made
available.

Control Job Queue
schedules next
Process Job
according to

42.4C
(to 4.2.5A)

CJProcessOrder-
Mgmt
,-"”’-’—’ A
PJ Handler
Async
PJSM State:
PRJobEvent
SET[TE'L\'S up (PIsMscT-2) "
S6F11 [E40]
Equipment
Issue Process ; PJ Handler
specfic
Job Setup Error —— —>
Yes error
[E40]
(alarm or event)

Technology Transfer #04014488A-TR
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425 ProcessJob Sart

Comments Equipment Host

4.2.5A
(from 4.2.4C)

PRProcess-
Start = Auto?

4.2.5 Process Job Start

No
A 4 Async
PJSM State: | ___ PRJobEvent __J|PJHandler
WAITINGFOR- (PISM SCT-3)
START S6F11 [E40]
[E40]

v

PRJobCommand PR Handler
4— (StartProcess) —{PRJobCommand=
S16F5 [E40] "STARTPROCESS"

Start Process
Job [E40]

Process Job
Manual Start

Yes
No
v PJStart Ack
Yes
Issue Process |--- S16F6 - - -p ﬁ‘é::;_dler
Job Start Error [E40] FALSE
PJStart Ack PJ Handler
) StProcess Job | " "5i6rs ———p|PRACK=
e . arted Manually E40
iNote: There is no E40-0703 PISM | (E40] TRUE
!transition in place to handle this. It i |
:should go to either the Selected or [ I R
;_F_’gg_s_e_d__st_gt_e_. ....................... _: \\ Issue Process Equ_ipment PJ Handler
Job Start Error | specific error
(alarm or
event)
:’ """"""""""""""""""" =
!Note: Definition of Processing Start: :
:1) For internal buffer equipment, the |
jtransition to PROCESSING is when 1
ithe processing carrier, loaded with all !
!'substrates to be processed, is moved : Async
| : i -
iiﬁ;ﬁfgﬁu"y into the processing | ~.| PISM state: PRJobEvent PJ Handler
! = . ' PROCESSING |- --(PJSM SCT-4 or- |
i 2) For fixed buffer equipment, the ! [E40] PJSM SCT-5)
itransition to PROCESSING is when ! S6F11 [E40]
!the substrate is moved successfully : +
]

4258
(to 4.2.6A)

:into the processing chamber.

g 4

ISMI, Inc. Technology Transfer #04014488A-TR
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Substrate Tracking — Transport

4.2.6 Substrate Tracking — Transport

Comments

:Mi Perform substrate tracking for :
yeach and every substrate processed. |
] ]
iSubstrate Objects are created when !
!the carrier is registered/accessed or :
iwhen the equipment receives the E90 ;.
| Register Substrate service. See i
i Material Movement flowchart, 3.2 for !
Hurther information. !

]

]

]

i |
i Substrates may be processed in serial
jor parallel.

................................... a

'Note: These two transitions are !
;combined into one transition collection Ir
jevent which contains variables for both ;
i concurrent substates. i

42.6C
(to 4.2.6D)

Equipment Host
4.2.6A 4.2.6B
(from 4.2.5B) (from 4.2.6F)
Source Carrier
SLu bsttrate Event
ocation
SLSM State: | (Sslé?:’i/lls[ggo?)' g
UNOCCUPIED
[E90]
Equipment
LSU bst_tratv; Event
ogation 2~ L -~ (SLSM SCT-1)- - -9
SLSM State: S6F11 [E90]
OCCUPIED
[E90]
Substrate
v Tracking
SOSM State: Handler
IN PROCESS
[E90]
SOSM State: Event
----------- AT WORK I - - (SOSM SCT-2) - b
[E90] S6F11 [E90]
Equipment
LSu bs_tratvi( Event
ocation X =1 __ (SLSM SCT-2)- -
SLSM State: S6F11 [E90]
UNOCCUPIED
[E90]

Technology Transfer #04014488A-TR
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6  Substrate Tracking — Transport (continued)
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4.2.6 Substrate Tracking — Transport (continued)

Comments

Equipment

Host

!Locations" is defined as only those

|
inecessarily 'all' locations within the i
iequipment. i

g a

iwhen the carrier they are in are i
iremoved from the equipment or when !

IRemove Substrate service. See
!Material Movement flowchart, 3.3 for
Efurther information.

................................... a

Elocations specified per the recipe, not -

4.2.6D
(from 4.2.5C)

Substrate
Locations
Wsited

No
A 4

Equipment
Substrate
Location X+1
SLSM State:
OCCUPIED
[E90]

Event
L - - (SLSM SCT-1)- - 9
S6F11 [E90]

v

SOSM State:
AT WORK

Yes [E90]

Event
L - (SOSM SCT-4) - -
S6F11 [E90]

v

Equipment
Substrate
Location X+1
SLSM State:
UNOCCUPIED
[E90]

Event
L - - (SLSM SCT-2)- -
S6F11 [E90]

I

ithe equipment receives the E90 e

R’

Destination
Carrier Substrate
Location
SLSM State:
OCCUPIED
[E90]

Event
L -~ (SLSM SCT-1)--
S6F11 [E90]

v

SOSM State:
PROCESSING
COMPLETE
Substate [E90]

SOSM State:
AT DESTINATION

Event
L - - (SOSM SCT-5) -

S6F11 [E90]

Substrate
Tracking
Handler

All Substrates
in Process Job
Yes started?

4.2.6E

(to 4.2.8A)

4.2.6F
(to 4.2.6B)

ISMI, Inc.
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Substrate Tracking — Processing

Comments

Equipment

Host

1Notes:
]

jand every substrate processed.

]

12) Substrate Objects are instantiated
Eas shown in Material Movement -
iMove In flowchart, 3.2 for further
yinformation.

]

13) Substrates may be processed in
serial or parallel.

4.2.7 Substrate Tracking — Processing

i
i4) SOSM concurrent substate

Etransition collection event. There are
i variables for both concurrent
isubstates.

:COMPLETE. For this state, it must

jassigned a value per the applicable

|substate PROCESSED, ABORTED,
ISTOPPED or REJECTED.

'N_Q_Le Substrate Objects are deleted
When the carrier they are in are

ithe equipment receives the E90
iRemove Substrate service. See

! Material Movement flowchart, 3.3 for
further information.

:1) Perform substrate tracking for each

i(Transport and Processing) transitions
!'should be sent in the SOSM Transport

'N_Q_Le The SubstProcState attribute is l
'not assigned a value of PROCESSING ! i

,removed from the equipment or when

g a

-4

,-" .companles require SCT-13 for all

./' Iequment

Note Not withstanding related E90
SCT 13 requirement, ISMT member

2 a
/
SOSM State: ; Event Substrate
o NEEDS /  (SOSM SCT-10 Tracking
”| PROCESSING |~ or ~ P Handler
[E90] SOSM SCT-13)
S6F11 [E90]
\ 4
SOSM State: Event
IN PROCESS [ ---(SOSMSCT-__
[E90] 11)
S6F11 [E90]

Is more

processing
requested on

SOSM State:-.

COMPLETE
[E90]

PROCESSING ™

Event
| ___(SOSM SCT-._ |
12)

S6F11 [E90]

Technology Transfer #04014488A-TR
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4.2.8 ProcessJob Complete

= Comments Equipment Host
=
IS
T el ek L
@)
Q 4.2.8A
S (from 4.2.6E)
%)
n
[0}
o
°
o .
© Bt i Wait for all processed
o iNote: This implies that the last location ; substrates to transition to
< 1as specfied by the recipe has been o - SOSM States:

!visited by each requested substrate. | AT DESTINATION

bomrmimmm e * and

PROCESSING

COMPLETE [E90]

v

PJ Handler
PJSM State: Async
[ s PROCESS | __ PRJobEvent _ |
iEixed Buffer Tool: Tools having a L COMPLETE (PJSM SCT-6)
ifixed buffer always takes this path. [ [E40] S6F11 [E40]

------------------------------------- )
Elnternal Buffer Tool Only: An internal .
i buffer tool must wait for an E87 !
iCarrierOut in parallel and :
]
]

~
N

lindependently from the E40 =
EProcessing Complete activity. i ] -7y
i ) ) ) e 4288
i This path is unlikely for a Single ! Move Out
iWafer Tool. Single Wafer Tools with : carrierod!
'an Internal Buffer that will handle ; (BoSEE)
'more than one carrier per Control |
o0y ML e ; >

\ 4

Job complete per
at least one of
the following:

1) Material
removed from
equipment
2) Resource
post-processing
complete

3) Superceded by

another process

job on same
material

¢ PRJobEvent
- —- (PISM SCT-7) - - p3 Handler
S6F11 [E40]

Delete Process |
Job

PRJobAlert
I - (PRJobComplete) - |
S6F11 [E40]

Terminate

ISMI, Inc. Technology Transfer #04014488A-TR



4.29 Control Job Complete
£ Comments Equipment Host
a
S g
o
@)
Ke] P T !
,9’ iNote: This is not a transition into . CJSM State:
— IEXECUTING state. Thisis hereonly ! |_.--— EXECUTING
o Ito show that this is the current state. IP
I ! The transition to this state is made :
8 ielsewhere in processing flowchart 4.2. |
s S H
N More Process
< Jobs in Control

Yes

4.2.9A

(to 4.2.4A)

Job?

CJSM State:
COMPLETED

A 4

Delete Control
Job

A 4

Terminate )

Async Event

L —.(CISM SCT-10)- -

S6F11 [E94]

Event

L - (CISM SCT-13)- - -

[E94]

CJ Handler

CJ Handler

Technology Transfer #04014488A-TR
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4.2.10 ProcessJob Abnormal Termination
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Comments

Equipment

Host

im: This is not a transition into !
'ACTIVE state. This is here only to
Eshow that this is the current state. The -
i transition to this state is made in this |
i Processing Flowcharts 4.2. i

................................... a

EN_O_LQZ Cancel is illegal in any state ;,
jother than QUEUED/POOLED. !

g a

4.2.10 Process Job Abnormal Termination

iNote: Any command is illegalin i
!ABORTING state. The previously ~

Lissued Abort always takes precedence. !

PJSM State:
ACTIVE
[E40]

Yes

4

Issue in wrong
state error.

in PIJSM
ABORTING
state?

No

Stop
command?

Yes
4

PJSM State:
STOPPING
[E40]

(Abort) +

Process product
to next safe
location.

PJSM State:
ABORTING
[E40]

v

All terminated
process job
execution activity
ceased.

v

4.2.10A
(to 4.2.10B)

PRJobCommand
(Cancel, Abort,
or Stop)
S16F5 [E40]

PRJobCommand
-- Ack
S16F6 [E40]

PRJobCommand
Ack
S16F6 [E40]

1

PRJobEvent
(PJSM SCT-11
- or -
SCT-12)
S6F11 [E40]

PRJobCommand
Ack
S16F6 [E40]

PRJobEvent

SCT-14, or SCT-15)
S6F11 [E40]

i
v

|
v

PJ Handler
PRJobCommand=
~1"CANCEL",
"ABORT", or
"STOP"

PJ Handler
PRAck=F

PJ Handler
PRACck=T

PJ Handler

PJ Handler
PRACck=T

- (PJSM SCT-13, - PJ Handler

ISMI, Inc.
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4.2.10 ProcessJob Abnormal Termination (continued)

4.2.10 Process Job Abnormal Termination (continued)

Terminate )

Comments Equipment Host
4.2.108B
(from 4.2.10A)
Async
| ___ PRJobAlert ——p|PJ Handler
(PRJobComplete) ErrorCode=
S6F11 [E40] PJaborted/
Delete Process PJstopped
Job
Async
PRJobEvent
PJ Handler
L —-(PJSM SCT-16 or-—— P
PJSM SCT-17)
S6F11 [E40]
A 4
Increment (+1)
PRJobSpace
\ 4

Technology Transfer #04014488A-TR
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4.2.11 Control Job Abnormal Termination

Comments

Equipment

Host

IACTIVE state. This is here only to
;show that this is the current state. The -
jtransition to this state is made in this |
i Processing Flowchart 4.2. !

................................... a

iNote: Control Job parameter Action
1(SAVEJOBS / REMOVEJOBS) is used
Eas follows. The effect on process jobs
;is of concern since the control job is
deleted and the process job is
itherefore left without an owner.
SAVEJOBS - PJSM state
! (QUEUED): The process job i
remains in the PR JOB QUEUED/ !
POOLED state. It cannot be run
until another control job is created ;
that controls that process job. 1
* REMOVEJOBS - PJSM state |
(QUEUED): The process job is :
]
]
]

deleted from the process job
gueue when the material is
removed.

................................... a

Stop
command?

Yes

"""""""""""" ; CJCancel,
CJAS(’;ATﬁ;Ete. CJStop, CJ Handler
[E94] ClApbort ]
S16F27 [E94]
» Cancel
command?
Yes
h 4
Issue wrong cicancel CJ Handler
No | St({r:fjggsr FoTr Ak = PacKcode=
S16F28 [E94]
cancelled) FAILURE
l CJStop, CJ Handler
Issue command | _CJAbortAck___>
response S16F28 ACKcode=
[E94] SUCCESS
A 4
Do not start any
. other process
""""" jobs for the
Stopped/Aborted
control job .

ISMI, Inc.
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4.2.11 Control Job Abnormal Termination (continued)

4.2.11 Control Job Abnormal Termination (continued)

Terminate )

Comments Equipment Host
42.11C 42.11D
(from 4.2.11A) (from 4.2.11B)
CJ Handler
Async Event
CJSM State:
COMPLETED [~ (CJISM SCT-11)- -
S6F11 [E94]
Process all
PRJOBACTIVE
process jobs to
completion per
flowchart 4.2.8,
Process Job
Complete.
J\ﬁ
CJ Handler
. Async Event
CJSM State:
COMPLETED - (CISM SCT-12)- - |
S6F11 [E94]
[
iNote: Control Job parameter Action :
i(SAVEJOBS / REMOVEJOBS) is used i
'as follows. The effect on process jobs !
'is of concern since the control jobis ! A 4
I . . I
ideleted and the process job is H Immediately
itherefore left without an owner. i .| terminateall
i+ SAVEJOBS - PJSM state i LT PRJOBACTIVE
! (ACTIVE): The process job is " process jobs.
E terminated. It is then deleted ;
H from the equipment when the i
i material is removed. i
I« REMOVEJOBS -PJSMstate i v
i ) o
' (ACTIVE): The process job is ! CJ Handl
i terminated. It is then deleted i Delete Control Event andier
i from the equipment when the i — Job - (CISM SCT-13)- -
i material is removed. i S6F11 [E94]
g -4
A 4

Technology Transfer #04014488A-TR
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5 FLOWCHARTS-ROUND TRIPS

The flowcharts and scenarios in this section pertain to reference material such as one-page round
trip reference flowcharts and ISMT base scenarios.

51 Round Trips and Base Scenarios

Purpose

This cross-functional operational flowchart presents one-page summary references of different
round trip scenarios.

Applicable Documents
Refer to the individual flowcharts.

Assumptions
1. <none>

Flowchart Organization

51.1 Round Trip Summary — Equipment Verification
5.1.2 Round Trip Summary — Host Verification

51.3 Round Trip Summary — No ID Verification

L egend

AMSM Access Mode State Model [E87] LPTSM Load Port Transfer State Model [E87]
COSM Carrier Object State Model [E87] SCT-#  State Change Transition - <transition#>
LP Load Port SLSM Substrate Location State Model [E90]
LPCASM Load Port/Carrier Asso. State Model [E87] SOSM  Substrate Object State Model [E90]

LPRSM Load Port Reservation State Model [E87]

Off-page Reference
Outgoing Incoming

Control (and Data Message) ———p»

Here/To
Section

Here/From
Section

Data Message — ———————— >

Directional ( . )
Process e'((:jtr'o a Terminator

Explanatory Note —-—-—-—-—-—-—

ISMI, Inc. Technology Transfer #04014488A-TR
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Round Trip — Equipment Verification

Comments

Equipment

Host

Place Carrier on
Load Port

Instantiate
Carrier, Reserve
Load Port,

Associate ¢

Carrier/Load Port
[3.2.2.1]

Bind Request
[3.2.1.1]

[3.2.2.1]

5.1.1 Round Trip — Equipment Verification

Remove Carrier
from Load Port

Equipment Based
Carrier ID Verify
[3.2.3.23.2.3.3]

\ 4

Request Carrier
Delivery
[3.2.2.1]

Process Jobs
Created and Queued
[4.1.1.3]

Create Process
Jobs
[4.1.1.3]

Verify Slot Map

[3.2.3.7]

\ 4

v

Control Jobs
Created and Queued
[4.1.2.3]

Create Control
Jobs
[4.1.2.3]

Start Substrate

[3.2.4.1]

Control Job
Selected/Started
[4.2.2,4.2.3]

v

Process Job
Setup/Started
[4.2.4,4.2.5]]

v

Wafer Tracking
[4.2.6,4.2.7]

v

Process Job Complete
[4.2.8]

v

Control Job Complete
[4.2.9]

[3.3.1] <

Technology Transfer #04014488A-TR
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5.1.2 Round Trip —Host Verification

c Comments Equipment Host
o
s
8] .
= Instantiate
) Carrier, Reserve
> I)_Aoad Potrt, Bind Request
= sSsoclate 3.2.1.1
8 Carrier/Load Port < [ ]
L [3.2.2.1]
é_ Place Carrier on
E LgadePgrt ¢ Request Carrier
e 3224 Delivery
% [3.2.2.1]
o Host Based
o P  Carrier ID Verify
N [3.2.3.23.2.3.4]
—
o
Process Jobs Create Process
Created and Queued |[€@——— Jobs
[4.1.1.3] [4.1.1.3]
\ 4
Verify Slot Map
[3.2.3.7]
\ 4
Control Jobs Create Control
Created and Queued |[€— Jobs
[4.1.2.3] [4.1.2.3]
\ 4
Start Substrate
[3.2.4.1]
<«

v

Control Job
Selected/Started
[4.2.2,4.2.3]

v

Process Job
Setup/Started
[4.2.4,4.2.5]]

v

Wafer Tracking
[4.2.6,4.2.7]

v

Process Job Complete
[4.2.8]

v

- Control Job Complete
Remove Carrier [4.2.9]
from Load Port
[3.3.1] < I

ISMI, Inc. Technology Transfer #04014488A-TR
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5.1.3

Round Trip —No ID Verification

5.1.3 Round Trip — No ID Verification

Comments Equipment Host
Carrier Notification
Instantiate Request
Carrier [3.2.1.1]
[3.2.2.1]

Place Carrier on

Load Port
[3.2.2.1] <

Detect Carrier
Placement
[3.2.3.23.2.3.6]

Request Carrier
Delivery
[3.2.2.1]

Control and Process
Jobs Created and
Queued
[4.1.1.3,4.1.2.3]

Create Control and
Process Jobs
[4.1.1.3,4.1.2.3]

\ 4

Verify Slot Map

[3.2.3.7]

Start Substrate
[3.2.4.1]

H@'}_

Control Job Selected [4.2.2]

v

Control Job Started [4.2.3]

v

Request Control
Job Start
[4.2.3]

Process Job Setup/Started
[4.2.4,4.2.5]

'

Wafer Tracking [4.2.6, 4.2.7]

v

Process Job Complete [4.2.8]

v

v

Remove Carrier
from Load Port

l@— EPIO Hands
[3.3.1]

Control Job Complete [4.2.9]

hake

—> Detect Carrier

Removal [3.3.1]

Technology Transfer #04014488A-TR
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