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Outline

* Background

* Key Revisions
1. Add purge ports
2. Add door sensor pad/ring
3. Pod Info-pad configuration standardization

4. RFID standardization
5. Weight changes
6. Editorial and technical corrections to E152

* Elimination of inner-pod types, how?
* Plans
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Background

* EUV pod standard (SEMI E152) was published in
July 2009.

* Changes have been raised since, both for
Improvements and new capabilities.

* Now, the EUV Reticle Handling TF is working on
E152 revision.
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SEMI E152-0709
MECHANICAL SPECIFICATION OF EUY POD FOR 150 mm EUVL
RETICLES

This standard was teckmicalbye sppromee d by the global Phyrsical kerfaces & Camiers Comrenittes, This ediion

wras approved for publication by the global fadite and Rewdears Subcomanittes op blay 13, 2009, & wras
avrailab e at wnanar < amiorg i Rome 2009 and o CD-EOR @ ok 2009,

—OUTER POD SHELL
7 USHELL) 1 Purpose

1.1 This standard specifies EUTV Pod forthe 150 nun Extreme Ulkraviolet Lithography (ETVL) wticls, used to ship,
trams port and store a &-inch weticle. The EUY Pod consists of anouter pod and a protective inner pod. The EUW Paod
is to beused when a convertional reticle carrier does not meet the requirements of ETV L.
2 Scope
~—|NNER POD COVER 2.1 This standard is intended to set an appropriate lewvel of specification that places rinimal limits on inmovaton
" {COVER) while ensuring modnlarity and their inter-c hangeability at all mechamical interfaces. Many requirements givenin this
1 ___—RETICLE specification are n the form of maxinmm or mimnmm dinewions with very fow requived swrfaces . Ho material
requirements or nicio-contamnination lisnits are given in this specification.
22 Becanse of high attermation featire of EUV light, a comventional pellicle film camot be placed in fromt of

EUVL reticles. The irmer pod is to protect reticles fiom particle contamination.

2.3 The EUV Pod has the folloaring comporents and sub-cosnponerts . The baseplate of inmer pod has taro possible
confisutations depending on the imternded wsage. They are designated Type & and Type B. Detall configuration
requirements foreach are shown in Table 2.

23.1 Eey
Fequired feature: =

. INNER POD BASEPLATE
ol [BASEPLATE)

__—CUTER POD DOOR

R
(DOOR)

Ophonal feature: &
Chater pod shell

Figure 1
Exploded View ol EUV Pod = Ome (1) EUV pod ID placement vobume

% Toprobotic hardling flange
& Twro (&) 51de robotic hardling flanges
Chter pod door

s Four (4) door sensing pads
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EUV-pod Purging Curves

* For haze prevention, good storage is essentially about how to
best keep mask “dry.”

— Other haze formation mechanisms exist, but maybe secondary.
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Humidity measurements from EUV pod during initial purge and after
gas shutoff (Samsung, 2010 EUV Symposium)
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Purging Port Standardization

 The need: Reticle purge
capability

* Proposals:

— Specify two (2) active
purge ports at LR and LL
corners.

— Reserve two (2) exclusion
areas at UR and UL for two
additional purging ports. The
two exclusion areas are
reserved for possible future
needs. And E152 does not
specify actual purging ports
built to those areas.
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Schematics of outer pod door
bottom view
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. v
Outer-Pod Door Sensor for Automation
- The need: Loadport — X x40 —|B%7] Sensor ring
automation /

* Proposal:

— Two proposals are on the
table. One is a small,
raised sensor pad and the
other is a big, raised ring.

— But, SEMI (optical)
Reticle Handling TF
(owner of E100/RSP200
standard) recently
proposes to add sensor
pad/ring to E100. So the
two TFs will need to work
together on this one.

Sensor Pad
',/ 5" _:_;l U FALD

Schematics of outer pod
door bottom view
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Proposed D| mensions for Purge Areas and ¥
Sensor Pad
Symbol | Value Specified Measured From - to
Used (mm)

x38 12.7 +/- 0.5 BRP to center of sensor pad
x39 104.7 +/- 0.5 BRP to center of purge areas
x40 104.7 +/- 0.5 BRP to center of reserved areas
y44 27.0 +/- 0.5 FRP to center of sensor pad
y45 91.5 +/- 0.5 FRP to center of purge areas
y4 100.3 +/- 0.5 FRP to center of reserved areas
d3 10.0 minimum Diameter of sensor pad
d4 25.0 maximum Diameter of purge areas
d5 25.0 maximum Diameter of reserved areas
z21 1.5+/-0.5 Distance from HRP to sensor pad
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Info Pad Standardization

* Need: Streamline pod management to prevent tool
failures.

* [t must be compliant with current E100/RSP200
standard.

-BRP-

SENSOR PAD
@ d3

[:y44

f 2K ydd

O\%¥PJ&G: PORT

! @ d4 IONE
- X\ES_"‘ il DOOH
POR] BOTTOM VIEW
@d4 Z0ONE - 2% ¥39

-FRP-

PURGE
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Four Possible Configurations Proposed for EUV Pods v
PI’OpOS&l. Configuration A B C D
« Standardize four (4) available 230mmReticle  x x o e | |
configurations for EUV carriers: sinchreticle  x  x o e | | O
EUV-1,2,3,4. EUV -1 e e o0 o0 | |
« Leave configuration assignments EUV -2 o 0o o o
to end-users? EUV-3 R
— For example: end users may specify EUV -4 O ®© 0 O
how carriers should be configured Undefined e o o o |
when delivered, through p-spec. .
_ ] Undefined 0 0 ° 0
* Need to associate info pad ndefi
) ] ] ndefined ° 0 ° 0
configuration with RFID? |
Undefined o) [ ) [ ) )
x: Undefined

o: info pad (hole) open
®: info pad (hole) blocked
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RFID Transponder Placement v

/fasemr  The Tl transponder is NOT standardized by
w E152. No need, either?
P “— |~ <+ The physical location of the
transponder is correct in the picture.
Al ) (caution with the drawings!)
-—/IE[»‘\E[M[NT
T VLML
15 Oi:k 5° yé& —
y3 L H
\DOOR
w5
o RFID
PLACEMENT
SEE DETAIL A VOLUME
w B 16 RF transponder (RI-TRP-DR2B)
4‘5 “’E“ SETYTIIRERI PESETIRPRETE ljﬂ/ f placed in door, on its right side when
! LSRR 1 =4 looking up.

“HRP- L e
71 il w7

Figure 6
Inner Pod — Internal Front View

03
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RFID Page Assignments
. PrOpOsal: Page Locked* Page Assignment
. 0 N User defined
— The first 9 and last 4 1 N :
pages for end-users § E
— The remaining . X
middle 4 pages for 4 6 N
’ 7 N
pod ID’s 8 N
. Page 9-12 ID tracking = N eraiip
optional? 11 N Baseplate ID
12 N Cover ID
« What about the data 13 N User defined
14 N ;
format? 15 N
16 N

* Once a page is lock, it can not be unlocked without replacing the transponder. By default, pages
will NOT be locked when delivered. However, end users may choose to lock, when permanent write
Is preferred.
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More about RFID

Discussions:

* |s it value added to track pod down to components? Oir,
IS It acceptable to allow component swaps?

* How to hold pod sets together when cleaned? Need to?

 About data format, standardize it or leave to end-users
and tool/pod suppliers?

* Do we need to include RF transponder model in E1527

* |s it enough value added to move RFID to inner pod? If
so, are we willing for needed infrastructure changes?
— Current RF transponder is not suitable for this app.
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Pod Weight Increase
* Needs: Allow improvements while maintaining structural
Integrities
— The proposed changes amount to a 17% increase in total maximum
weight.
— Final weight specification will still be compliant with SEMI ergonomic
standards.
Symbol Value
Current Proposed % change
M1 200 g Minimum 200 g Minimum No change
(Base Plate Mass) | 6254 Maximum 675 g Maximum 8%
M2 400 g Minimumj 400 g Minimum No change
(Inner Pod Mass) | 1,100 g Maximum | 1,200 g Maximum 9%
M3 1,000 g Minimum 1,000 g Minimum No change
(Outer Pod Mass) | 2.000 g Maximum | 2,500 g Maximum 25%
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Dimension corrections: \\n\ : :
Z15 = 13.25 + 0.25 =y
D2 = 6.35 + 0.07 | ~
N
HRP ~ x30 =
Figure 9

Kinematic Coupling Pin Geometry, Baseplate Interface

Part of ble 1

< z15 9 7.52 ) +0.25 Top of KC pin Origin of KC pin radius
z17 7 See Table 2 See Table 2 | Bottom of inner pod baseplate | Bottom of cover
z18 3 3.50 +0.25 Reticle front side Bottom of reticle front edge grip
exclusion volume option
z19 7 75.00 Maximum | Horizontal reference plane Top of outer pod shell
z20 5 4.99 =0.15 Depth of baseplate handling
holes
dl 5 8.00 =0.10 Baseplate registration holes

< d2 9 6.35 m KC pin diameter
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v
For Type-B, x4 Does Not Apply (Background)
- .7 -[RF-
) ail W
Feature above this U b 22 18
line not allowed for Sy —t ‘ R I
TypeB A ul P S
,\~_f_,'r, ___‘_,_.J—D'ATH METE TN WIHDCY
/E’ ; N &, U‘f
. e S S { & F'ﬁ ”9
For Type-B where y38 is Vs [ _ f
set to “0.” So x4 will FRE- ;5 = Ir ] ;JS
not apply! 1y W 3 +
[ ALIGNUMENT
-,rﬁg W I L0
- | |
Feature below this S \{( 4 ‘
line not allowed for ;12 cpgze) ' Sy . IR
Type B Bl 1R 2E z13 (DEEP!
720 (BEERY =4l
iy [y
el I H B
ey i

In E152 Figure 5, y38 Partially Defines Twc%_lnr;er Pod Types (4)
U
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For Type-B, Change x4 to “Prohibited” (5)

— Need: To correct typo in
existing E152
— When y38 =0, x4 =0 or

“prohibited.”

Table 2 Type A/B Inner Pod Baseplate Specification

_

&Y

A 4
[

i |
712 (DEEP

AL I GNMENT

?}fag

WINDOW

%

y 10

T o I %
yp— 4 t
) 45
Bdl [6) - £.9 713 (DEEP)
720 (DEEP) = |7 =
Kb —e=
¥ 35—

Spe %ﬁon

¥ ] ——e=

Jottom View

Featiire Symbal Used Figure Section
Type A Type B
- - res
Reticle Location Tolerance xl 6 3.5 +0.55 gaé +0.25 mm
Reticle Location Tolerance vl 7 5.5 iO;/.(mm +0.25 mm
Front Edge Grip Exclusion 3 52 cequired Not Required
Volumes
Baseplate Windows .8 5.9 Required Not Required
Baseplate Corner Notch x22 5,8 58 72.00 £ 0.20 mm Prohibited
4 A} oy
Baseplate Corner Notch I ¥38 5 / 3.00 £0.25 mum Prohibited
Secondary Baseplate Exclusion Syio ! 5 71 3.00 £0.25 mm Prohibited
Volume
Secondary Baseplate Exclusion =3 7 R 6.00 £0.25 mm Prohibited
Volume
Baseplate Notch V29 /S/ 371 3.00 £0.25 mm Prohibited
Cover Edge Limit (above base z17 / 7 5.00 mm, Minimum Prohibited
plate, along x22) /
Bascplate Exclusion Volume XQ&/ 5.8 5.7.1 50.00 £ 0.25 mun 40.00 £ 0.25 mm
- — -
Baseplate Exclusion Volume I x4 5 371 25.00 £ 0.25 mm 20.00 £ 0.25 mm
Baseplate Registration Hole S A 5,8 5.14 A B,C,D,EF A B, C

Assignments
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E152 SpeC|f|es Two Inner-pod Types: A and B v

Inner pod types called for in two area: (1) two inner pod types and (2) un-
specified optical properties of baseplate windows for Type A.

Table 2 Type ASBE Inner Pod Baseplate Specification

Examp|es' Fectuve Smdol Dhed | Figwe Section / &:e::{;ﬂ:m:’.:v\

ﬁ}w-‘i @Pf\}\

Fetick Location Tolerance xl 6 55 / +0.55 mm 202 5pm \

Fatick Location Tolerance ¥l 7 55 /0.5 mm £025mm

Frort Edge Crip Exchsion 3 51 Required Hot Re quire d

Wobmhe s

Baceplate Wirndoars 5.8 58 Eequired Mot Fe quired \

Easeplate Commer Motch x22 5.8 58 7200 £ 0.20 man Prohibited

Baseplate Comer Hotch yag 5 F.00+ 02 5men Frohibited

Secondary Baceplate B hision 5 5 571 300+ 02 51an Frohibited

Wobhnhe

Secondary Baceplate B hicion 3 ¥ 571 600+ 02 51nen Frohibited

Wobhnte

Easeplate Hotch Y0 B 571 |\ 3002 025mem Irohdbited |

Cower Edze Lindk (abomre bace z17 T 00 rron, hlvironn Frohibited

Pplate ,alorgg 232

Easeplate Exc ision Wohmme Y28 5.8 571 f.\ﬂu +0.25 mm 40,00 % (.25 )}én

Baseplite Exx bision Wobane 2t 5 571 25 D £0.25 mm 20.00 £0.38nem

Easeplate Fe gistration Hole 5,8 5.14 4,E B.D,ETF & EL T

Aecigrarents

5.9 Basgplate Features jor Reticle Alignment and Date Matrix — The baseplate must allow for optical alignment
and identification of the SEMI T16 data matrix symbol on the quality surface of the reticle (see Table 2 for
appllcatlon) Allgnment window locations are defined by x6, x7, y6 and y7 in Figure 5 and Table 1. The data matrix
symbol imed by x8, x9, ¥8, ¥9 in Figure 5 and Table 1. This stand optical
spec1ﬁcat10ns for windows which can vary it different wavelengths were used for alighment and data matrix reading
t exposure tools.
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e -E 152 TWO INNer-pod Types

EUV-pod: a single type outer pod; two

types of inner pod, major differences
are on the baseplate

E152 specifies 1 outer pod, 2 inner pod
types (A and B).

Type-A is allowed to have multiple sub-
types.

Additional sensing features built to Type-
A for positive identification by scanners

(Type-A: optical windows, more access to
mask, relaxed spec, etc...)

All tools other than scanners required to
be “type-blind,” i.e., only use identical
interfaces available to all.
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Inner pod Type-A for

G
v

cover

Inner p@d
nner p
e

basepl

Type-B for uses other than by

scanners scanners
Pod Type Type B Type A
Use for Suppl-1 | Suppl-2 | Suppl-3

Suppl-1 Scanner

Suppl-2 Scanner

Suppl-3 Scanner

Non-Scanners

A likely inner pod dedication scheme: green indicatin
compatible, red incompatible, gray unknown
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Eliminate The Needs for Two Inner-pod v
Types, If and How?

Background: Two inner-pod types have been specified primarily for
performance concerns that Type A as specified may not meet particle-
free requirements. Secondary is cost for non-scanner uses.

Current status: Type-A has not been demonstrated particle-free,
especially for shipping.

Blank shop: If blank shops needed to implement EUV-pod, would
Type-A make sense for blank shop applications?

Strategy discussion:
— What’s the negative impact to keep both inner-pod type options open?

— How to address potential blank shop need, where pod will never make to
wafer fabs?.

— How confident you are for Type-A to be particle-free as E152 currently
specified and why?
— What’s the best approach to eliminate the needs for two inner-pod types?

(Ota-san will show his recent data in conference)
E152 Revision 022711, 20
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How to Eliminate The Needs for Multiple
Sub-types of Type-A Inner-pods?

* Problem: E152 left window/optical property of Type-A inner pods
unspecified. And scanner suppliers have already developed reticle
alignment technology at different wavelengths.

* How to eliminate the need for Type-A inner pod sub-
types?

— Is it technically possible to share identical glass for all the
wavelengths?

— If so, how to specify the glass?
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Next Step Plans

Submit SNARF for NA PIC approval to include
agreed upon changes in current revision

TF teleconference in every other week
(Only request for teleconf participations is >70% attendance.)

Face-face TF meeting at SEMICON West with
focus on automation issues in July, 2011.

Yellow ballot submission by August 29, 2011
(Standard Cycle 6)
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