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Review / Discussion of 4584B 
- P40 update -

Ballot Voting Results   

EUV Mask TF Co-chairs:
Tsuneyuki Hagiwara (Nikon)

George Huang (UMC assignee SEMATECH) 
Akira Miyake (Canon) 

Kazuya Ota (Selete)
John Zimmerman (ASML)
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The revisions for P-40 have been approved 
by SEMI
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Submitted Responses For SEMI Draft Document 
4584B 

Reject Issuer(s):Comment Issuer(s):
NIST - James Potzick

Total Rejects: 0Total Comments: 1

Number of Rejects: 0
Number of Accepts: 20
Accept %: 100.00%

Number of Abstains: 21Total votes Received: 41

Voting Member Returns: 33 
Voting Member Distribution: 55

Return Percentage: 60.00%

As Cast Ballot Tally Summary For                               
Document 4584B

Approved by SEMI NA Micropatterning
committee on 7/14, 2009 and published on 
9/04, 2009 
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4584B - P40 Mounting Requirements for EUV 
Masks 
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Flatness Requirement - ITRS

Ÿ 30nm P-V flatness can serve the need up to 2014

Ÿ Keep improving Manufacture/Metrology capability to achieve 
30nm P-V flatness and below as technologies move on

Ÿ Keep improving stiffness to minimize the e-chuck deformation to 
reduce image placement error.
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Considerations for future changes to P-40

Ÿ In order for flatness compensation to work, tighter chuck flatness 
requirements are needed for tool generations beyond 2012
– Current specification of 30nm non-flatness could contribute up to 0.75nm 

image placement error at wafer

– SEMI EUV Mask Task Force must begin work on future chuck 
requirements.
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SEMI E152 Update

TF Co-chairs:

Long He (Intel)
Dave Halbmaier (Entegris)
John Zimmerman (ASML)
George Huang (SEMATECH/UMC)

Oct 22, 2009
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Outline

ŸE152 Passed in Apr. 1 and officially 
published in July 2009

ŸE152-Compliant Dual Pod Data 

ŸCommercial Pod Status

ŸDual Pod Implementation for Mass 
Production
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4466B: Mechanical Specification of 
EUV Pod for 150 mm EUVL Reticles

Explored view of EUV Pod
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Ballots Response For SEMI Draft 
Document 4466B

4

NA PIC Committee approved on Apr.1 2009 after All rejects and NA PIC Committee approved on Apr.1 2009 after All rejects and 
comments are well addressed and responded.comments are well addressed and responded.
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2 types of EUV inner pods in  
SEMI E152

• Type A inner pods specifically address the needs of EUV-pods needed by 
lithography tools

• The feature differences in this table prevent Type B pods from being used where 
Type A pods are needed.  Type A pods can be used in place of Type B pods.
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All SEMI-Compliant Dual Pods

Type A
 (Scanner Supplier Type)

sPod1 sPod3 Scanner supplier type
Prototype 1 Prototype 2 Prototype 2

Non-compliant SEMI-compliant SEMI-compliant
Z7 >= 10 mm 3.8 10 10
Z8 8.6 +/- .5 mm 8.6 8.71 8.71
Z5 16.25+/-.25 mm 16.3 16.05 16
Z4 6.4+/-.25 mm - 6.47 6.53

SEMI Compliance
Outer Pod Type

Type B 
(Sematech Type)

Inner Pod Type

SEMI Standard

Ÿ Two types of different SEMI-compliant dual pods were built: type B for SEMATECH and type A for 
scanner suppliers

Ÿ Z7 increased from 3.8 mm (sPod1) to ≥ 10 mm in SEMI standard to facilitate robotic handling

Z7 defines the 
separation 
between the 
bottom of 
inner pod and 
top of outer 
carrier door
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sPod1 vs. sPod3 (SEMATECH Pods) 
Ÿ sPOD1: An early version of an EUV pod

Ÿ sPOD3: SEMI-compliant version of an EUV pod

• Inner Pod: sPod3 has a metallic inner pod construction (aluminum)

• Outer Pod: The prototype outer pod was modified from the old pod with more 
room to comply with SEMI E152

• Limited outer pod room 

• Metal frame moved to 
outside of the outer pod

inner 
pod

whole 
pod

whole 
pod

inner 
pod
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sPod1 vs. sPod3 Transferring Data
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sPod1 vs. sPod3 Robotic Transfer in 
Atmosphere

Inspection sensitivity: 48 nm polystyrene latex (PSL) equivalent; 
inspected area: 142 mm x 142 mm  

Ÿ Every data point represents a 30-cycle transfer test
Ÿ Three adders were observed on both sPod1 and sPod3 out of a 300-cycle transfer test
Ÿ 0.01 adder/cycle on both the sPod1 and sPod3
Ÿ sPod3 and sPod1 demonstrate the same particle protection capability
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sPod1 vs. sPod3 Storage Data

Ÿ 2 weeks storage in the office without a bag 

Ÿ Both sPod1 and sPo3 demonstrate zero particle adders @48 nm and above

Inspection sensitivity: 48 nm PSL equivalent; inspected area: 142 mm x 142 mm  

No adders >48 nm

sPod1 sPod3
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sPod1 vs. sPod3 Ship Data
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sPod1 vs. sPod3 Ship Data
(Albany<-> Austin)

Inspection sensitivity: 48 nm PSL equivalent; inspected area: 142 mm x 142 mm  

Ÿ Each data point represents one shipping round between Albany and Austin
Ÿ sPod3 data is not as good as expected—3 high adders reported out of 10 cycles—while sPod1, as control group, remains 

stable
Ÿ sPod3 shipping data is not as good as originally expected
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Commercial Outer Pod Status

Ÿ 4 sample production outer pods arrived at 
SEMATECH in October

ŸThe performance test will be completed in October

ŸThe final commercial outer pods will be delivered to 
SEMATECH in November

ŸCommercial outer pods will be available for all users 
by the end of 2009

ŸContamination and reliability data will be reported at 
SPIE in 2010
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:  EUV Pod

:  non-EUV carrier

Concept for Implementing a Reticle 
Handling Solution in EUVL Production

Mask making

Mask Shop

Wafer Fab

StorageExposure tool

Inspection/Re-clean

Last tool

Actual implementation 
strategy is entirely the 
users’ decision.

Actual implementation 
strategy is entirely the 
users’ decision.

Reticle Shipping
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Ÿ Low level of carrier dedication is allowed.  
– All the differences are limited to one component only, which is the 

inner pod baseplate. 

– But, the future goal must be minimal or no dedication as called for by 
Comment 2 (Items 1-3) and Comment 3.

Type B
Vender Z

Any other tools: 
Inspection, Clean, etc…

Exp. Tool (Vender Y)

Vender YVender X

Exp. Tool (Vender Z)

Exp. Tool (Vender X)

Type A

Compatible IncompatibleColor codes:

E152 Allowed Carrier Dedication
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Recommendations for Near Term Standard 
Improvements on E152 (Carriers)

Ÿ Eliminate the needs for further Type-A carrier dedication if possible 
among exposure tool venders, and/or different tool sets from a single 
vender. 
– Share the same window glass/optical property, by adopting similar 

wavelengths to read and align EUVL mask.

Ÿ Eliminate the two extensions of Type A baseplate, which is defined by 
y38 and x22, etc…
– Pave the way to eliminate Type A, B dedication in the future. 

Ÿ But, for now leave the general Type A and Type B alone, until 
demonstrating at least one of the two types meets 16nm hp 
requirements.

– Unlikely to have the needed inspection capability in two years
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Reject #1

Ÿ Reject Item 1: The concern is that when published, the 4466B 
document may not explicitly inform the users/readers of that there is an 
IP involved. 
– When the 4466B ballot is approved for publishing, SEMI Publications 

will attach appropriate end notice to notify future users the existence 
of a NuFlare IP and the licensing terms based on Nuflare letter 
statement submitted to SEMI.

– The Nuflare IP statement is archived at SEMI, available upon 
request. 

– The task force, Committee, and SEMI have done sufficient due 
diligence to meet the requirements specified in the Regulations.

– Jeff Silveira indicated “the inclusion of the proper notice is 
acceptable, as long as the IP in question deals only with 
implementation/use of the pod (such as E62),” which is exactly the 
case:  

– The IP claims the use of a “device” to transfer reticle to vacuum. In 
4466B, the inner pod is partially intended for use to transfer a
reticle into exposure tool vacuum.  

– The IP is NOT needed for meeting any specific requirement set 
forth within 4466B.
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Reject #1

Ÿ Reject Item #2:  Figure 2 and 3 readability:  
– Identical figures have been re-created with bigger fonts and 

drawings, and with improved coloration scheme, see attached 
MS word document. 
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Comments #1

1.

2.

3.

5.

4.

6.

7.


