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This presentation contains forward-looking statements regarding
PDF Solutions’ future products and business prospects that involve
risk and uncertainty. Actual results could differ materially from those
discussed. You should review PDF Solutions’ SEC filings, including its
annual report on Form 10-K and quarterly reports on Form 10-Q, for
more information on these risks and uncertainties. PDF Solutions
does not undertake an obligation to update any such statements.

PDF Solutions, Exensio, CV, Cimetrix, the PDF Solutions logo, and the
Cimetrix logo are registered trademarks of PDF Solutions, Inc. or its
subsidiaries. All other trademarks cited in this document are the

property of their respective owners.

© 2021 PDF Solutlons Inc. orits subsidiaries. Alfrights reserved.

O; YIpn, ~10101000"
JO7 Ol()rh oA A S

00\



Presentation Authors

m Alan Weber — Cimetrix by PDF Solutions
m Michael Kollex, Swee Shian Yap, Olaf Herzog — Infineon Technologies

We must also credit developers of the software tools highlighted herein...

m Brian Rubow, Jesse Lopez — Cimetrix by PDF Solutions

@ CImEtI"IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
by PDF/SOLUTIONS"



Outline

m Background and motivation
m Solution approach and key innovations
m Current status

m Conclusions and next steps
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Background and motivation

m Increasing emphasis on quality and productivity by OSATs and IDM backend facilities

m Tighter integration of wafer fab and backend as number and complexity of product
form factors increase

m Requirements for single device traceability in several critical market segments

m Specific drivers include

— Demands by consumer product customers for equipment data to support quality and supply
chain optimization initiatives

— Need better event/status data to support automated calculation of OEE and other KPIs

— Broader deployment of multivariate FDC, which requires more trace data parameters than
operational monitoring

— Actual feedback control based on backend metrology (e.g., saw performance optimization using
kerf data) and inspection data

N CImEtI"IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Backend automation challenges
In contrast to wafer fabrication

Multiple material transformations
Flow shop manufacturing operations
High product variety and velocity
Significant manual intervention
Complex unit product traceability

Low equipment cost and automation budget
Supplier un-familiarity with SEMI Standards

Handling multiple data source types/protocols

C,) CImEtI‘IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved 8
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Backend material/carrier forms
and related processes

= Incoming wafer ¢ | z
— Wafer mounting

®  Mounted wafer
— Saw

m  Strip (lead frame)
— Die bond
— Wire bond
— Mold
— Cure

— Trim and form

— Plating
— Mark
~ m Individual packages
— Final test and burn-in |
— Pack and ship
b cimetrix © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Related backend automation topics

m Handling multiple carrier types
— FOUPs, magazines, trays, carts

— And carriers of carriers of ...

m Augmenting equipment data with human input

— Equipment fault codes, operator actions, settings selection
Managing WIP buffers in “open corrals”
Consumable/durable handling and management
Cost-effective integration of “simple” equipment
Compliance testing for non-standard requirements

Educating the supplier base

-4
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Solution approach and key innovations
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Key innovation #1
Explicit backend operational scenarios

m Several backend equipment purchase specs already list applicable GEM 300
automation standards, but provide little additional guidance

m Infineon has gone well beyond this to define a “Target Equipment Integration
Sequence” in its latest Tool Operation Specification for Backend (TOS BE)

m Scope includes detailed interactions among system elements using the

following GEM 300 standards:
— Object services (E39) infineon
— Job creation, execution, and tracking (E40, E94) e
— Carrier placement, verification, and removal (E87) - |
— Substrate processing and tracking (E90) N
— Substrate mapping and full traceability support (E142)

— Consumable and durable handling (New!)
m Also enables automated validation by standard GEM protocol test software

N - - -
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Target Equipment Integration Sequence
Expression: Ladder diagram of system communication partners

m Operator/robot/AGV - + ——

Operator/Robot { Equipment EAF FA

- 7 s ,

-

— Perform process operations E o e e ||

— Communicate principally with EAF component |
m EAF - Equipment Automation Framework -~ e R Py
— Implement SEMI Standards and Integration Sequence .-~ |
— Provide bridge to generic Backend Factory Host

— May include site-specific automation logic
m FA/EA - Factory/Equipment Automation ~

— Backend Factory Host system(s)

— Provide MES, OEE, APC, and other application functions

Segment of Ladder Diagram with all

1 v communication partners
@ CImEtI'IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved P 13
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Integration Sequence diagram/spec excerpts
FOUP, MultiDimensional and Nested Carriers

m Backend material transformations require different carrier types

C

This complicates content verification AND device traceability

Equipment handling all carrier types must support E87 Carrier
Management, including content (slotmap, etc.) verification

FOUPs have the familiar list of slot IDs

Multidimensional carriers include a location spec for each
substrate (x, y, z position)

Nested carriers (and their content maps) have inner carriers at
specified locations, which in turn have their own content maps

The number of slots, positions, and inner carriers varies by
product type and must be configurable

cimetrix
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S3,F17 H->E
<L [5]
<U4 [1] 5>%comment: DATAID
<A [18] 'ProceedWithCarrier™
<A [5] 'Carrier123">
<Ul [1] 1>
<L [4]
<L [2]
<A [8] 'Capacity™
<Ul [1] 1000>
>
<L [2]
<A [5] 'Usage™
<A [7] PRODUCT">
>
<L[2]
<A [14] 'SubstrateCount™
<Ul [1]2>
>

<L[2]
<A [16] NestedContentMap"™>
<L[1]
<L 3]
<A 'WTI1"™> %comment: InnerCarrier name

<I2 [3] 0 0 1> %comment: Position array of x y z (Dataltem CPOS) in parent carrier
<L [2]

<L[3]
<A [10] 'Substrate1™ %comment: SubstID
<A [6] 'Lot123™> %comment: LotID

<I4[3] 110> %comment: Position array of x y z (Dataltem CPOS) in parent carrier
>

<L[3]
<A [10] 'Substrate2™> %comment: SubstID
<A [6] 'Lot123"™> %comment: LotID

<I4 [3] 1 2 0 > %comment: Position array of x y z (Dataltem CPOS) in parent carrier
>

>
>
>
>

ProceedWithCarrier #2 Nested Content Map

© 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Integration Sequence diagram/spec excerpts
Process/Control Job creation and execution tracking

®m Required Process/Control Job
states and transitions are specified

® However, some equipment types

S7F19 Current Process Program Dir Request()

have no concept of a “job”

— They merely execute a fixed operation T i
. . : S16F21 PRJob Create Limit Req()

sequence, perhaps with some settings B

selected by product type | >
. i S16F15 PRIobMultiCreate()

— Regardless, these processes still B

require full automation support in the s &
Integration Seq ue nce ’L< S$14F9 Create Obj Request Control Job()

_________________________________ >
Process Job States Control and Process Job Setup

N - - -
y CImEtI"IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Integration Sequence diagram/spec excerpts
Consumable/durable handling

C

cimetrix
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New traceability requirements now include keeping
track of consumable materials and durable
components used for each device

— Manual record keeping is too error prone to satisfy this
requirement

Consumables are materials that are consumed during
manufacturing of a product, and which are directly
identified with that product

— Examples include glue, mold compounds, wires, etc.

Durables are tools or parts which are mounted on the
equipment and used in the manufacturing process

— Examples include feeders, grippers, adapters, etc.

Mounting, Verification, Consumption, and
Unmounting must be supported

Required variables, events, and commands are
described in the appendices

(.

aaaaaaaaaaaaaaa

111111

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Consumable Mounting and Verification

© 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Integration Sequence diagram/spec exce
Substrate map download/upload (E142)

m For equipment types that have substrate

rpts

mapping functionality, the map download and T
upload sequence is required

m Substrate types in this context may include

3

wafer, strip, or tray -

m Specific data items that must be included in the
map are detailed in the appendices

aaaaaaaaaaaaaaaaaaaaaaa

= Note that the E142 schema has recently been
updated to accommodate much more
traceability information

N - - -
y CImEtI"IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Key innovation #2

Adaptation of mature GEM/GEM 300 automation standards

Specific messages/objects from the GEM/GEM 300
are woven together in the Target Equipment

Integration Sequence

This concept was a major success factor in the
definition and use of SEMI’s automation standards at
the 300mm wafer size transition in the mid-90s

This results in significant reuse of existing factory and
equipment connectivity software

This also enables equipment suppliers unfamiliar with
SEMI Standards to implement a subset of GEM 300

The only modifications made to the standard GEM 300
message set were those needed to support
carrier/tray ID and content verification

( cimetrix
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Synchronized View of Multiple GEM 300 State Machines
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Key innovation #3
Reference implementation and validation test software

m Entire Target Equipment Integration Sequence is realized in a sample application suite
— Equipment simulator, communication partner utility (Robot, EAF, FA/EA), validation tester plug-ins
— Brings the specification to life
— Accelerates equipment supplier development process to incorporate the sequence in their products

c ) . N\

IFX
[ SECSConnect ]4

GEM L : TEIS
. EquipmentTest plug-ins

- GEM
[ I \ 300

\ Standards (and Scenarios) Validation Tester J

\ GEM 300 Host Application J

—— e —

Sapience Connectivity Platform
\ (production implementation) y CIM300

\
____________________ - \

Backend Equipment Simulator with Reference Implementation for
\ Integration Sequence / Equipment Suppliers

@ CImEtI‘IX © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved 19
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Backend equipment simulator and sample factory host
Incorporate GEM 300 libraries to fully implement Integration Sequence

o SECSConnect GEM 300 Host - O

Communication Setup
32767 HSMS Jocahost, 5000 ACTIVE. 45000,5000,5000, 100005000 HOS T 60000

Protocol Status |4 Linktest success

Ensble | | Disable

CamerD icARR!ERl PodlD 1 & Setw: | o1 Pod 2 Pot 3

iDim Nested
GEM  GEM300 GEM 300+ Verfication Message Log Application Log  SECS-I Me:

4 Al Loggng

E37 Camer Management) E40 (Process Jobs) =) £54 Control Jobs) Substrate 10 Verfication
1
ProcesdWithCanier Process Job ID % g Control Job 1D ProceedWithSubstrate
rd [Pocemimon ] (8 | [Couotiobn ConcdSibirts
Recips 1D % Job Order
CamorfieCroste [RecpeCARRIERT k46 @ut O Amva Subatrde 10
(=K [SUBSTRATECARRIERIDT |
30 Cameri0 & Auto Stan gg M Ao Stat B TROE S was )
ST Sothiop Create Process Job £4 10 Create Control Job
] Capacty (25 + AN
7] Usage PRODUCT | 2] Uss Substrats IDs [ 12 Process Job 1D (s} “
ye— ; = 13 [
_] SubstrateCount 2% % % 14
5 & £ 15 G E M
START
7] ContentMap 16 |
;
] MutiDmContentMap % 19 Clear Delete
columns 5 s 118
] NestedContentMap M 2? R =
M2
nercamers  § & 22
Slts | 23 PAUSE RESUME
A 4
CancelCamer Sdect Al | If4 2 ABORT CANCEL
Clear 2
CancelCamerPort
. §2F28 1210

GEM 300 Host Application (Factory System)

C cimetrix
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al
Robot Pmﬁbqrm : Process Gwnb_u 1 Process Chamber 2 GEM Host
I I I ] ] Communicating
Orlina Ramote
1 | foe
Matedal Jobs  Dursbles Consumables GEM  Diagnostic
g Port 1 (FOUP style Camiar) Port 2 (Multi-Dimanzional Carmler) Port 3 (Nestad Canfers)
a Transfer. |LP_READY_TO_LOAD Transler. |LP_READY_TO_LOAD Transfer. |LP_TRANSFER_BLOCK
?. Reservation: [LP_NOT_RESERVED Reservation: [LP_NOT_RESERVED | Reservation: |LP_NOT_RESERVED
I} Association: [NOT_ASSOCIATED | Association: [NOT_ASSOCIATED _ | Association: [NOT_ASSOCIATED
; Sarvice Sarvice Service
& IN ouT |.‘i5rRVlCI' IN [} ouT IN SE'R_VE.I' IN ouT IN SERVICE
2 Access Mode — Access Mode Access Mode
- AUTO | [MANUAL | [AUTO AUTO | [MANUAL | [AUTO | AUTO | [ MANUAL | [AuTO
2
w)

UnDock 1D Reader Valid

Camer Delivery/Pickup Simulation
Place Remove | [4] Vaid ID Read
[ vaid SictMap Read

ID. |CARRIER1

UnDock | [ 1D Reader Vald UnDock | [ ID Reader Vakd

Carier Delivery/Pickup Simulation Camer Delivery/Pickup Simulation
Place Remove |7 Vaid 1D Read Place Remove | &7 Vaid ID Read
EA Vald SlotMap Read £ Vaid SlotMap Read

ID: |CARRIER2

ID: |CARRIER3

07:53:33:6683 CMvCimetrix GetValueCallback Handler variable: Consumable LocationMatrix id: 12050

Backend Equipment Simulator

© 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
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Backend equipment simulator
Carrier management (FOUP style, MultiDimensional, Nested)

W SECSConnect GEM 300 Host = o X @ Infinesn TOS Back End Sample C= VE2012
Convaunication Se8 Robot le-Mqur ‘Pioc-:Onnt-! ‘P-ncu-G-.rvban GEM Host :
|32“1“5"3100&“.5000.&%.@.5000.50@.1MOO.SW.MSY.COOW I %l —ommavcey

Enable || Diable | Protocol Status |& Lnktest success ] ] | [a=
CamesiD: [CARRIER? (€ . [ Matera ) Durables Consumables GEM  Diagrostics
S Zhoiteis Carter Pot 2 (Muts D Camer) Cames Pot 3 (Nested Camers)
GEM GEMJ00 GEM300- Verficaton Message log Appication Log E 10: [CARRIER2 o
E87 Camer Management)  E40 (Process Joba) ! E4 Control Joba) Substrate (D Verfication 1D Verfication |ID_VERIFICATION_OK 1D Vesficaton
7 S e | St o et e —
ProceedWihCarier | process Job 1D &2 Cortrol Job 1D g T |
Bod ceaslob00] ] i Cancel Substrate Eznnm E“"“’"‘fi -|IN_~:CESS | Accesshg:
Recipe ID %E Job Order - IMConnect Status | !
CamerReCraate RecipeCARRIERT 16 @ux O Arval Swerseld B chistoseng] =
A &7 SUBSTRATECARRIER1.01 |3
7] Caried0 &4 Ado St M . E9 Ao Rat {SUBSTRATE cSubstrate 10>) Equipment : Eadi —
1 Ake - Create Process Job % 10 Create Cortrol Job Lom E”Oe;o:l;
- o WD & =
® Tms—Trrooucr| 2 UseSubrtolDe (412 | Processob 1Dy § Ambutes
1% — % Chadh 3
2] SubsraidCout 2 gy - Local Control Local Control Local Cortrol
100 T 15 + Substoc | Proceed Wih Camer Proceed With Camer Procesd With Camer
& ) contartian ) START 2 15 ) _ = 2 Come .
% & Caner
2 MuliDenContortMap % :; Ciear | | Delete Sl
R 2 s
AP 2 — = o
Q NestaaContentMap % 5 START STOP
nercamem 5 Y 2 = =
Sats (523 PAUSE RESUME
CancelCamer Select N 2
J — &> ABORT CANCEL 08:18:06:7274 CMSLD ICxES Caiback 3 StateChange state machine: eB/CSMSM state. 1 port: 2 caler: CARRIER2
CanceiCamer ™ Pod ‘ Com [ |
> SEF12 #1737

SubstLoc and Substrate objects are cached The objact
counts will not be 0 unbl the applicaton calls Shutdown on
Civ30
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Backend equipment simulator

Job control

W SECSConnect GEM 300 Host

= W Infineon 7 smple C=
: o Sip Robot FPreAbgner Frocess Chamber 1 Process Chamber 2 GEM Host
‘ [ i i | | [Commuricaing
32767 HSMS Jocabhos 5000 ACTIVE 45000,5000.5000 10008 5000 HOST 60000 | (Ondne Remate
Gan | [ oue bt S | | | fae
CameO: [CARRIERT | poaid [1 B e maE o R o Meted. b s s Commamtien SN i Dot s
Standaed || MUkDm Nested 08 g Fort 1 (FOUP style Carler) . Port 2 (Muti-Dimensional Carier] Pot 3 (Nested Carters)
GEM GEM300 GEM300s Verficaston Messagelog Appicaton Log SECSHI Message T Trandler: [LP_READY_TO_UNLO?| Trandfer: (LP_READY_TO_LOAD | Transder. [LP_TRANSFER_BLOCK]
£87 Carmer Managemert)  E40 (Procoss Joba) £54 (Cortrol Jobs) Substrte 1D Vefication | 3 Resenvaion. [LP_NOT_RESERVED | Reservaton [LP_NOT_RESERVED | Resenvation. [LP_NOT_RESERVED |
M1 r [Hetp | 3 Association: [ASSOCIATED Asscciation” [NOT_ASSOCIATED | Aesociation: [NOT_ASSOCWTED |
ProceedWihCamer SE % § Cortrel Job 1D Proceed\VthSubstrate ' g 22 2 [NoT_ASSOCATED | S oo e D]
P [Processiob001 ] E, Cortroliob 001 i CancelSubstrate fonnect |Equiomd)| (S [Tm our | [INSERVICE N our | [INSERVICE | w our | INserRvice
Recipe ID 55 Job Order onnectStatus | g Arrass Mada Acsass Moda Accees Mode
CamereCrmate [RocoeCAPRERT | %6 @z O Amve - S CIM300 Settings - o x AuT0 | [ manuaL | [AuTo
} = il g 7 TECARRIER1.01 ] 2 ] T
0 Camerid 2 Ao Stant !Eg 2 Ao 93t (SUBSTRATE <Substrate D) Equipment : Equipment1 UnDeck | [ 1D Reader vard
[ StetMap 510 (T CedeCotidd D Loggng B33 Objects
) Capacky 25 |5 2 1 : - = 0pwp
12 Process Job 1D (s): + Amnbutes
[Jusage  [PrRODUCT | - = ’% » s
[ substrateCourt 5 # EPTTiacher Cander Delvery/Pickup Smulation
5 = o &1s 4 SM‘K Pace || Remove |B4 Veld 1D Read
4+ Comet
CortertMap 1 :g — e [ Vald SotMap Resd
Jk DinCortort Map i Ceac || Dsiete @ EPTTracker S
JE ™ IE s : 1D [CARRIER3 |
R =20
NedadContent Mag ‘z 7 START STOP “ [’}
nner camers 5 - z 2 e =
Sots }% 2 PAUSE RESUME
" =
CancelCaes Seect T 4 2 ABORT | [TCANGEL |
=k
Clear l T
CancelCamerPod

Substoc and Subskate objects ae cached Thea object
Ccounts wall not be 0 unbl the apphe abon ¢ afls Shitdown o
NS0
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Backend equipment simulator
Consumable handling

1 N FPT: i
Disgnostics
Wil SECSConnect GEM 300 Host Consumable Location #2
Enable Verfication
’Co«ummm Cortainer 1D (AAAA Cortaner ID |
;3zm,ususbmsooogﬂvs.asooo.sooo.sooo.wooo.sooomsr.soooo | 10 [Conmmabietdl | 0 [Conmmatiet0z |
= e Protocol Status |4 Linktedt success ] Stae: [VERIFIED Stato. [UNMOUNTED
CamerdD' [CARRIERS | PatiD 3 oy Setup: kem IDs: P pemiDe: |
e —— el rctza [mrers [ A Logang PO0O1ARD
GEM  GEMMO GEM0O- Verhdaag Message Log Accioddn Log SECSHI Message ‘
[[] Protocol Actvity [ Debug info [ Message Header | Cear
SECSHI Message Dats_ . Madmum Bjtes (2048 | Fowat |SMN v
Date/Time: |
AST> ~  p—— e
</SECSData> Moud | | Commume | Unmourt
</SECSMessago> il = |
SECSMessage time«"04/22/2021 08:54:39 576 AM" 372" {+"50" drection="E to H" bide"326">
7 <SECSData> fariables
<LST> ment Constants|
ATE fion Events
History
5
/7 5 History
SECSMessage tmes"04/22/2021 0) 54:39 583 AM" sa*14" fa™1" drection="E 10 H" trids"14060" replyBt s true"> information |
<SECSData> hg Configutati
<LST> juration P 08:54:39:5954 WaferMap for consumable 0 received in S14F2 message: POOO1ABC
ASC /> - .
ASCCONSUMABLE</ASC> "'"E tation Buider Il 11100 OwablelocationState.1 U1 3 uto Dura
Bns 11407 DurablelocationState_2 ut4 ulo Dura.
11500 DurableCounter_! u40 w0 Dura.
11501 DurableCounter 2 uds uso Dura.
<LST> . 11600 DurableMountDatelime 1 A 20210422085106 A Date..
UZLE?;E!A) 11601 DursbleMountDateTime 2 A 20210422084853 A Date..
</SECSMessage>
<S§£§!’Lﬁ:qu tme="04/22/2021 08 54:35.550 AM" 5="14" {="2" drection="H to E" bid="14060"> A
Protocol state change 4 Linklesd success

Selected Variable (Value will revert to default value when CIMConnect is shutdown.)

D 11050  Name DurableLocationMatrix 1 Limitable (] Private [ ] Persistent
Minimum L Maxaimum L Units

Current Vatue L (L (A Durable001} {A 1} (U1 3}} (L (A Durable002) (A AAAA] (U1 4)) St Uale
[ Automatically refresh every 5 seconds. | Refresh Al

\\ - - “
» C|m2tr|x © 2021 PDF Solutions, Inc. or its subsidiaries — All Rights Reserved
by PDF/SOLUTIONS"




Backend equipment simulator
Durable handling

[ ] JiIIH || [Communica

Materal Jobs Durables Coneumables GEM

& SECSConnect GEM 300 Host - o
Durable Location #1 Durable Location #2
Communication Setup A Enable Vedfication EA Enstle Vedication
{32767 HSMS Jocahost, 5000 AC TIVE. 45000.5000,5000.10000.5000 HOST 60000 ] Duable D: (AC | Durble 1D: [AARA
Enable Diable Protocal Status |& Lrkdest success Location 10 |Duable001 Location 10 [Durable002
CameriD: [CARRIERS | PotiD 3 = P e s e g |
T Swiwd aOn | s £ M Loggng Comter 5]
GEM  GEM300 GEM200e Messags Log log SECSAMesssge g Mourt Dete/Tive: (2021042110239 |
[ Protocol Activly ] Debug knfo W 7 :‘: CIMConnect Control Panel -_ o X
[2) SECSI Message Data. .. Maximum Otes (2048 | Format: [SMN ] File  Help
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Validation tester plug-in
Extends GEM 300 compliance tests to include Integration Sequence items

I8l Cimetrix EquipmentTest - Configure - a X
Edit Settings Edit Parameters 5]
i e ng W chmetrix
P ® file @ Infineon Testing (> EquipmentTest  Abot
AutoFill Parameters My Equipment ® m
Access Mode Violation Tests GEM Capabilities  Messages
Consumables
T T
Durables
Access Mode Violation Documentation Control Job AutoStart True
£40 Brocese - cb Parameters > SubstiDStatus
Consumables
E87 Carrier Output ControiStateSwitch
Durables W Cormer (efed Content Map) *
Host Initialization e SMN Log Cleanup After Test

E40 Process Job Event timeout Add Inner Carrier

LP1 Foup LRS Report Id

ES7 Carrier

LP2 Multi Dimensional Carrier Nested Content Map CARRIER3

Host Initialization Testing :
. LCAS Report Id Iner Carrier d: Inner Carrier Location:
LP3 Nested Carrier S
LP1 Foup Usage e

Manual Carrier Placement LTS ReportiD ID¥
LP2 Multi Dimensional Foup
CIDS Report Id

(] Round Trip - Equipment Verification Multi Dim CSMS Report Id

Round Trip - Host Verification Multi Dim ProcessJob Reporf\id
ControlJob Report Id

LP3 Nested Foup

Substrate Location Reho 5w

1 Round Trip - Equipment Verification Nested Content Map Substrate State Model Ri

Substratel ocation Repot....

[J Round Trip - Host Verification

“ finish
Manual Carrier Placement

Scope of Integration Sequence Plug-in
(Configuration Settings Screen) o

Carrier Id CARRIEROFTRAYS3

SubstrateReadingStatus Report Id 84

LoadPort Id
LocationlD
CarrierlD

PortiD

Q0 000CO0COOCOOOOOOCOOCOOOODEGCGOOOSS

PortAssociationState

Nested Carrier Content Map Verification Sequence Tests
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Validation tester plug-in
Consumable handling example

File @ Infineon Testing

My Equipment @

Tests GEM Capabilities Messages

[0 Access Mode Violation

[ Consumables
[J Consumable Consumption
[J Consumable Mounting
[ Consumable Setup and Verification

[J Consumable Unmounting

O

Durables

E40 Process Job

E87 Carrier

O 0 O

Host Initialization Testing

Find

Documentation (i ¢
Parameters > @«
Output 0c
SMN Log

N\ cimetrix
b EquipmentTest
State Material
CC123.0 PASS ~ MaterialStatusMap ClassA
E FAIL ~ MaterialStatusMap ClassA
cC123.2 PASS ~ MaterialStatusMap ClassA
CC1233 PASS ~ MaterialStatusMap ClassA
CC1234 PASS ¥ MaterialStatusMap ClassA
CC1235 PASS ~ MaterialStatusMap ClassA
CC123. PASS ¥ MaterialStatusMap ClassA
CC123.7 PASS ¥ MaterialStatusMap ClassA
CC1238 PASS ¥ MaterialStatusMap ClassA

About

I
Save and Close

C cimetrix
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Consumable Handling Sequence Tests
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Key innovation #4
Integration Sequence document transfer to SEMI Standards community

/psemr

Advanced Backend Factory Integration Task Force (ABFI TF)

m Charter

— “To explore, evaluate, discuss, and formulate consensus-based specifications that, through voluntary compliance,
will enhance assembly and test for semiconductor manufacturing”

— Operating principle: ensure that any new backend standards are consistent with the existing body of connectivity
standards and leverage as much of the current SEMI standards as possible, especially GEM / GEM 300
m Focus to date

— Updating E142 (Substrate Mapping) to support single device traceability (tracking raw materials and process
materials, adding new substrate types)

— Identifying needed updates in existing standards (GEM, GEM 300, EPT, etc.)

® Members (companies)
— Energetic mix of major device makers, equipment and software suppliers

N - - -
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Current status, Conclusions, Next steps
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Current status

m Target Equipment Integration Sequence fully defined
— And included in latest Tool Operation Specification for Backend (TOS BE V 2.4.4)

m First equipment simulator reference implementation complete

— Including matching host utility application and Validation Tester plug-ins

m Stakeholder training material development underway

m Technology transfer process has now begun (this public presentation!)

N =,
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Conclusions

m Wherever possible use proven standards — don’t invent new ones

m It is encouraging to see that with minimal interpretation and
adaptation many of the GEM 300 operational scenario elements can be
used for backend equipment

m Several companies are already taking this approach, so the stage is set
for deeper collaboration

m This is low-hanging fruit — if we truly want to accelerate the pace of
cost-effective backend automation, adopting GEM-based technology is

the best way to go

N - - -
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Next steps

Prepare technology transfer package for SEMI Standards (in process)
Present material to SEMI Advanced Backend Integration Task Force (done)
Present at major industry events (e.g., SEMICON West !)

Host webinars to demonstrate reference implementation software
Gather, review, and incorporate feedback into key artifacts

Update ABFI standards roadmap

Incorporate new features into our standard equipment, factory, and
validation commercial products

® Promote to backend equipment/system suppliers
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