Background Statement for SEMI Draft Document 5907
Revision to SEMI P5-0704, SPECIFICATION FOR PELLICLES

Notice: This background statement is not part of theobedl item. It is provided solely to assist the pemit in
reaching an informed decision based on the rattoofihe activity that preceded the creation o hocument.

Notice: Recipients of this Document are invited to submith their comments, notification of any relevant
patented technology or copyrighted items of whiaytare aware and to provide supporting documenmntaltn this
context, “patented technology” is defined as tedbgyfor which a patent has issued or has beerieapfir. In the
latter case, only publicly available information thie contents of the patent application is to lowipled.

Background Statement:

Since SEMI P5 was published, progress has been mativeloping Pellicles for EUV reticles which aseto be
incorporated into P5.

Proposals consider that EUV pellicles are new te itidustry and as such there are materials andrialate
innovations which can be considered product diffeagors. This precludes having some of the mihima
requirements like the non-EUV pellicles have ingpecification. Therefore these items are notifipdc

Note: Additions to the current standard are indicatgeddderlineand deletions are indicated blyikethreugh.

The ballot results will be reviewed and adjudicatiethe meetings indicated in the table below. &hec
www.semi.org/standardsder Calendar of Events for the latest update.

Review and Adjudication Information

Task Force Review Committee Adjudication
Group: Extreme Ultraviolet (EUV) Mask TF NA TC Chapter Mifcrolithography
Date: TBD (SPIE 21 - 25 February 2016) Wed, Feb 24, 2016
Time & Timezone: 6:00 PM — 8:00 PM PDT
L ocation: San Jose Convention Center San Jose ConventiorrCent
City, San Jose, California / USA San Jose, Californi&AU
State/Country:
L eader (): John Zimmerman, Emily Gallagher, MarkysVes Erick, Bryan Barnes
Bender
Standar ds Staff: Kevin Nguyen 408-943-7997 Kevin Nguyen 408-943-7997
knguyen@semi.org knguyen@semi.org

This meeting’s details are subject to change, aditianal review sessions may be scheduled if reeogs Contact
the task force leaders or Standards staff for coafiion.

Telephone and web information will be distributedrterested parties as the meeting date approadhgeu will
not be able to attend these meetings in persorwbuld like to participate by telephone/web, pleasatact
Standards staff.
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SEMI Draft Document 5907

Revision to SEMI P5-0704, SPECIFICATION FOR PELLICLES

Note: Additions to the current standard are indicatgeddderlineand deletions are indicated blyikethreugh.
NOTICE: This document was completely rewritten in 2004ddambine SEMI P5, SEMI P5.1, and SEMI P5.2.

1 PrefaeePurpose

LETTER BALLOT

2.1 This document covers pellicles for use in eith@ablband, polychromatic or monochromatic exposuseesys.

NOTICE: SEMI Standards and Safety Guidelines do not ptifooaddress all safety issues associated with t
use. It is the responsibility of the users of thechments to establish appropriate safety and headtttices, an
determine the applicability of requlatory or othigtitations prior to use.

2-3 Referenced Standards and Documents
213.1 None.

3-4 _Terminology
3-14.1 Additional terms are listed for information onlytine glossary, SEMI Compilation of Terms.
3:24.2 Selectedefinitions

3-2-14.2.1 pellicle— a thin, optically transparent film, typically afpolymer, attached to and supported by a fr
and attached to a photomask (or reticle). Its paeeps to seal out contaminants and reduce prirgéetts caused b
contamination in the image plane of an optical expe system with a minimum decrease in the quefityptical
transmission.

3-2.24.2.2 film adhesive— adhesive between frame and film.
3-2:34.2.3 frame adhesive— adhesive between frame and photomask.

3-2-44.2.4 mechanical strength— the physical condition a pellicle must meet tohsiand a specified force from
blow-off gun without suffering any damage to thenfdue to stretching or breakage.

3-2.54.2.5 film defects— inconsistencies in the integrity and planarifytlee film, including particles, pinhole
scratches, dirt, and a minute quantity of solid.

3-2.5-44.2.5.1 particle — materials that can be distinguished from thenfilvhether on the film surface
embedded in the film.

3:2.5:24.2.5.2 dirt — fingerprint; mark left behind after operator hing; stain from liquid.

3-2.5-34.2.5.3 pinhole— a small opening completely through a polymenfil
3:2.5:44.2.5.4 scratch— long, narrow, shallow groove or cut below theabshed plane of the surface.
3.2.64.2.6 adhesive stringer— any detectable protrusion from the edge of theeaive.

3:2+4.2.7 light resistance— minimum cumulative exposure energy a pellicle eathstand without (or within
specified) change in performance.

This is a Draft Document of the SEMI International Standards program. No material on this page is to be construed as an official or adopted Standard or Safety Guideline.
Permission is granted to reproduce and/or distribute this document, in whole or in part, only within the scope of SEMI International Standards committee (document
development) activity. All other reproduction and/or distribution without the prior written consent of SEMI is prohibited.

Page 2 Doc. 5907 © SEMI®



Semiconductor Equipment and Materials International DRAFT
3081 Zanker Road .M .

San Jose, CA 95134-2127 semli Document Number: 5907
Phone: 408.943.6900, Fax: 408.943.7943 Date: 11/18/2015

4-5 Ordering Information
4-15.1 Purchase orders of pellicles furnished to this igation shall include the following:

4-1.15.1.1 Shape, Size, and Standoff of Pelliele The information relating to the Shape, Size, Stahdoff of a
pellicle may be combined into a single frame pamber, or must be provided separately. For anyngimedel of
stepper or mask aligner the manufacturer will dgexirecommended shape, size and standoff. Thefoserter-
operability reasons may specify alternative values.

41-115.1.1.1 Shape— This is determined by agreement between thearskthe supplier.

411.251.1.2 Size— This is determined by agreement between the asdrthe supplier. Any expression
tolerance is as follows:

e Outer edge tolerance: +0, —x
< Inner edge tolerance: +x0

4.1.1.35.1.1.3 Standoff— This is determined by agreement between the arsgrthe supplier. Any expression
tolerance is +0, —X.

4-1.25.1.2 Film Characteristics

4.1.2.15.1.2.1 Type— An anti-reflective (AR) coating may be appliedeither the inside or outside surfaces of
polymer film. Which surfaces, if any, require theegence of an AR-coating is determined by agreeineiween
the user and the supplier.

412.25.1.2.2 Exposure Range or Wavelength The wavelength(s) of the exposure system(s) mespecified.
Table 1 shows the typical exposure wavelengths.

Table 1 Typical Exposure Wavelengths

Terminology Exposure Wavelength(s)
Broadband 360-440 nm
g-line 436 nm
h-line 405 nm
i-line 365 nm
DUV 248 nm
DUV 193 193 nm
EUV 13.5 nm

41-2.35.1.2.3 Optical Transmission

5.1.2.3.1 For non-EUV wavelengththere are two types of optical transmission dependi the film type. Thes
are measured at an incident angle of 90° from téace of the pellicle at the specified wavelengjth(The
acceptable values are specified in Tables 2 ant@ih®. Minimum Transmission given in Table 3 applyaib
wavelengths the film is specified for.

41.2315.1.2.3.2For EUV wavelengths, the transmission and transomssniformity is determined by agreeme
between the user and the supplier.

Table 2 Transmission for Broadband Exposure Systems

Type Average Minimum
AR-Coated >98% 96%
Non-AR-Coated >91% 82%
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Table 3 Transmission for Monochromatic Exposure Systems

Type Minimum
AR Coated 99%
Non AR Coated 98%

4.1.2.45.1.2.4 Thickness— This is determined by agreement between usesapglier.~or non-EUV wavelength
the default thickness tolerance is £0.1 um maxinfonBroadband Exposure Systems and +0.05 um maxiimu
all other casesFor EUV wavelengths there is no default thicknegsrance.

4.1.2.55.1.2.5 Mechanical Strength
4.1.2.5:15.1.2.5.1 For non-EUV pelliclesthe pellicle film must withstand air blow withinmges shown below:

« Air pressure<2.1 kgf/cn? (at input of the air blow gun).
¢ Nozzle diameter of the air blow gu2 mm.
- Distance between the nozzle tip and the fili25 mm.

e For EUV pellicles, the mechanical strength is sfettiby agreement between the user and the supplier

41.2.65.1.2.6 Defect Limits— Maximum defect limits are determined by agreetmastween the user and t
supplier. These are based on the pellicle stantt@fnumerical aperture and exposure wavelengtheofjiven type
of exposure system, and a typical specificatiogiven in Table 4. For broadband exposure systetypieal value
of size would be 45 pm, and for monochromatic eMpesystems the size will be significantly smaller.

Table 4 Maximum Defect Limits

Characteristics Max. No. Size Counted for
Allowable Max. No. Allowable

Non-removable

Particles None size um

Pinholes None >limit of detection

Scratches None Widthsize um
Dirt None >limit of detection

4.25.2 In addition, the following items may also be spiecif
4.2.15.2.1 Frame Material or Type.

4-2.25.2.2 Frame Finishing or Coating.

4.2.35.2.3 Frame Shape, Size and Height.
4.-2.45.2.4 Frame Adhesive Material or Type.
4-2.55.2.5 Frame Adhesive Thickness and Width.
4.2.65.2.6 Film Adhesive Material or Type.
4.2.75.2.7 Film Adhesive Thickness and Width.
4.2.85.2.8 Film Thickness Uniformity.

4.2.95.2.9 Pellicle Vent Mechanism, e.g., vent hole.
4.2.105.2.10 Frame inner-wall adhesive.

4-35.3 If two pellicles will be attached to a photomaskrheach pellicle should be independently specifiaxt.
thicker photomask substrates a pellicle is onhadtéd to the patterned side of the photomask. Roner
photomask substrates a pellicle is normally attd¢heboth the patterned and glass sides of theoptestk.
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56 _Requirements

5.146.1 Film Adhesive O
6.1.1 For non-EUV pelliclesfilm must be sealed on the entire top of the fraB®al with a minimum of 50% of th |
frame width at any location. —
5:4:36.1.2 For EUV pellicles, film adhesive requirements astedmined by agreement between the user an he<
supplier. )
5.26.2 Frame Adhesive nd
6.2.1 For all pelliclesno part of the framer mountingadhesive may extend beyond the frame wall, anddtges LL]
must be free of visually detectable stringers (aaudicles). —
52.16.2.2 For non-EUV pelliclesframe adhesive must be continuous and allow no tapsr than the Defec E
Size Limit between pellicle frame and adhesive, bativeen adhesive and photomask after attachmelfiteshve

should form a complete seal between the framelamdiask over a minimum of 60% of the width of trenfe. —l
52.26.2.3 For EUV pellicles, frame and/or mounting adhesikguirements are determined by agreement betvi@en
the user and the supplier.

5.36.3 Frame —Pellicle frame must have no visually detectable mrdng burrs, discontinuities in anodization,
particles.

5.46.4 Light Resistance

5.4:16.4.1 For Broadband Exposure Systems this is expresséatdlyexposure energy value (mj/or j/cn?) on

pellicle film until dropping 1% of optical transnsien of one of the peak wavelengths between 360-~440The

test conditions (special characteristics of exppsuavelength, exposure energy between 360-440 rposere
conditions, and others) must be stated. Under thesditions, the pellicle shall release no matesdlich could
contaminate the photomask or the pellicle itself.

6.4.2 For Monochromatic Exposure Systems this is exptebyetotal exposure energy value (mjfcar j/cn?) of
specified wavelength on pellicle’s film until drdpg 0.5% of optical transmission at specified waneth. Also,

the test conditions (half bandwidth of exposurecHpea wavelength, energy of exposure specified elewgth,
exposure conditions, and others) must be statedetthese conditions, the pellicle shall releasenaterial, which

could contaminate the photomask or the pelliclelfits

54.26.4.3 For EUV exposure systems, light resistance is deted by agreement between the user and jhe
supplier.

5.56.5 Other Characteristics— Other characteristics of pellicles are to beedatned between the supplier and t

user. The transmission of light for mask alignnisrguch a characteristic.

6-7_Measurement Methods

6-17.1 Measurement methods are to be determined betweeunsttr and supplier. General and example metijlds

are as follows:

¢ Optical Transmission: by spectrophotometer

¢ Optical Film Thickness: by spectrophotometer

e Thickness Uniformity: by monochromatic (e.g., grekght

¢ Width of Film Adhesive: Visual check by minimum det sample

« Defects: Visual check by maximum sample or partideector

78 _Sampling

#18.1 Inspection levels shall be agreed upon betweendbeand supplier.
8-9 Handling

8-19.1 Pellicles are to be handled by the frame only.
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9-10 Certification
9.110.1 Certification is to be determined between the asef supplier.

NOTICE: SEMI makes no warranties or representations alsetguitability of the standard(s) set forth herfgin
any particular application. The determination lué suitability of the standard(s) is solely thepssibility of the
user. Users are cautioned to refer to manufacsunestructions, product labels, product data sheahd other
relevant literature respecting any materials origgent mentioned herein. These standards are dubjehange
without notice.

By publication of this standard, Semiconductor pguént and Materials International (SEMI) takes msifion

respecting the validity of any patent rights or yraghts asserted in connection with any item mewga in this
standard. Users of this standard are expressigedithat determination of any such patent rightsopyrights, and
the risk of infringement of such rights are entirileir own responsibility.
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