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Rev.1
Date :September 9, 2019
Venue:  SEMI Japan Office



Agenda

• Agenda Review
• Welcome and Self Introduction 
• SEMI Standards Legal Reminders
• Review of the Previous Meeting Minutes/ Action Items
• Discussion:

– Key Task Forces Status:
• PLP Panel Size TF
• PLP Glass Carrier Characterization TF

– TF Opportunities Discussion
• Encapsulant Materials for PLP (Tsuriya)
• Inspection/Measurement (Shimamoto/AIST)

– PLP Workshop Planning
– Technical Sharing

• Traceability TC introduction – Tsunobuchi/キーエンス

• Summary & Action Items
• Next Meeting
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SEMI Standards Legal Reminders
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Note from Oct 4 Meeting:

• Yanagisawa-san/SEM-J mentioned that trademarks is included 
in Legal requirement (IP section).

• Team asked the background of this newly added item for Legal 
Reminders

• Yanagisawa-san will share information about this at next week 
TC meeting. (Action).



Highlight from the Meeting (2019/9/9)

• Two TF activities are updated as below:
– PLP Size TF owned by NA:

• TF team will start working on 2nd revision of 3D20-0719 document, by adding several panel characteristic. See the attached SNARF.
• Conference call is scheduled on Sept 12 from 8:00AM japan time

– PLP Glass Carrier TF:
• TF team met several times and discussed the items for characteristics. Newly 3 companies joined the TF members who are from 

Hitachi Chemical, Shimadzu and Kuramoto.
• Next meeting is Oct 31, 13:00 – 15:00.

• 2 potential TF opportunities were discussed as below. 
– PLP Encapsulant Characteristics Prep:

• 3rd Prep meeting was held on Sept 9, and team discussed the TFOF. Team will complete the TFOF and will submit TC on Oct 11 for 
approval.

• Kick-off meeting is scheduled on Oct 11, followed by TC meeting.
– 3DS IC bonded layer inspection metrology Prep:

• 1st prep team meeting was held on Sept 9. 
• Team discussed TFOF and SNARF, and will submit TFOF to TC at Oct 11 TC meeting.
• 2nd meeting is scheduled on Sept 17.

• Technical Sharing:
– Tsunobuchi-san/Keyence from Traceability TF introduced the traceability activities.
– Location of ID marking for PLP panel or PLP Glass Carrier are specified in the document. Tsunobuchi-san mentioned that Panel ID T17 

which is now referred by 3D20-0719 is not adequate in defining the PLP Panel ID. 
– Team is asked to work on Traceability TF team to provide the necessary information to define the PLP panel ID. Continue to work on this 

through Steering WG.
• Panel Discussion at SEMICON Japan 2019:

– The date: Dec 11 (Wed) 10:20 – 12:00am
– Venue: Room# 607 at Conference Tower at Big Site
– Panelist: Screen, Tokyo Seimitsu, Panasonic (moderator: Shimamoto)
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Previous Actions
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Note: Item# 0 means the open AI from the previous meetings

# Description Responsibility Due Remark



Task Force Activities Update
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• R6332A was approved at SEMICON West. PLP panel size is 
specified as below (Doc name: 3D20-0719)

• 510 ±1.0 mm × 515 ±1.0 mm;

OR

• 600 ±1.0 mm × 600 ±1.0 mm;

• Now team moves to work on 2nd version of this document by adding:

– These are focused on four criteria.  

1) Minimum panel thickness of 200 um

2) Maximum panel thickness of 3 mm

3) Maximum panel mass of 4 kg

4) Maximum flat stone warpage of 

a. 6 mm for a 510 x 515 mm panel, OR

b. 7.2 mm for a 600 x 600 mm panel 

Note from Sept 9 Meeting:
• TF team will start working on 2nd revision of 3D20-0719 document, 

by adding several panel characteristic. See the attached SNARF.
• Conference call is scheduled on Sept 12 from 8:00AM japan time.

PLP Panel Characteristics TF Status (as of 2019/9/9)

SNARF 2D20 v1 2D20 rev1.1


SEMI

673 S. Milpitas Blvd.

Milpitas, CA 95035-5446

Phone: 408.943.6900
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Background Statement for SEMI Draft Document XXXX

[bookmark: _Hlk527536301]Revision to SEMI 3D20-0719, SPECIFICATION FOR PANEL CHARACTERISTICS FOR PANEL LEVEL PACKAGING (PLP) APPLICATIONS

NOTICE: This Background Statement is not part of the balloted item. It is provided solely to assist the recipient in reaching an informed decision based on the rationale of the activity that preceded the creation of this ballot.

NOTICE: For each Reject Vote, the Voter shall provide text or other supportive material indicating the reason(s) for disapproval (i.e., Negative[s]), referenced to the applicable section(s) and/or paragraph(s), to accompany the vote. 

NOTICE: Recipients of this ballot are invited to submit, with their Comments, notification of any relevant patented technology, copyrighted items, or trademarks of which they are aware and to provide supporting documentation. In this context, ‘patented technology’ is defined as technology for which a patent has been issued or has been applied for. In the latter case, only publicly available information on the contents of the patent application is to be provided.



Background

<TBD Background statement>



The ballot results will be reviewed and adjudicated at the meetings indicated in the table below. Check www.semi.org/standards under Standards Calendar for the latest update.

TF/ TC Chapter Meeting Information

		

		TF review of the responses to the Letter Ballot

		Letter Ballot Review (including Adjudication) by the TC Chapter



		Group:

		Panel Level Packaging (PLP) Panel TF

		3D Packaging & Integration
GTC NA TC Chapter



		Date:

		

		



		Time & Time zone:

		

		



		Location:

		

		



		City, State/Country:

		

		



		Leader(s): 

		Cristina Chu (Energetiq)

Richard Allen (NIST)

Timothy Kryman (Rudolph Technology)

		Bill Kerr (Evergreen Enhancement)

Chris Moore (Covalent Metrology)

Sesh Ramaswami (Applied Materials)



		Standards Staff:

		Laura Nguyen

lnguyen@semi.org

		Laura Nguyen

lnguyen@semi.org





TF meeting’s details are subject to change, and additional review sessions may be scheduled if necessary. Contact the task force leaders or Standards staff for confirmation.

Telephone and web information will be distributed to interested parties as the meeting date approaches. If you will not be able to attend these meetings in person but would like to participate by telephone/web, please contact Standards staff.


SEMI Draft Document XXXX

Revision to SEMI 3D20-0719, SPECIFICATION FOR PANEL CHARACTERISTICS FOR PANEL LEVEL PACKAGING (PLP) APPLICATIONS

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]This Standard was technically approved by the 3D Packaging and Integration Global Technical Committee. This edition was approved for publication by the global Audits and Reviews Subcommittee on June 21, 2019. Available at www.semiviews.org and www.semi.org in July 2019.

Purpose

Panel Level Packaging (PLP) is projected to become a critical packaging process. This Specification identifies the physical properties that must be specified for the semiconductor industry to produce an equipment set for successful implementation of PLP. Many of the applications for panel packaging lines include fan-out technology applications.

To permit common processing equipment, standardized panel (largest external) dimensions (whether with or without process carrier) are essential. As this technology has developed, numerous panel sizes are being investigated delaying the introduction of the technology and requiring customization of equipment and processes for each panel size.

To accelerate the adoption of panel level packaging by eliminating the need to customize equipment and processes for a variety of panel sizes.

Scope

This Specification focuses on panel (largest external) dimensions (whether with or without process carrier) for use in PLP applications.

The term panel is used to include panel (largest external) dimensions (whether with or without process carrier).

Other optional parameters are included as an Appendix to this Specification.

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their use. It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and determine the applicability of regulatory or other limitations prior to use.

Limitations

The Specification does not constitute a complete set of panel characteristics for defining an equipment set for PLP implementation.

Referenced Standards and Documents

SEMI Standards and Safety Guidelines

SEMI G83 — Specification for Bar Code Marking of Product Packages

SEMI M1 — Specification for Polished Single Crystal Silicon Wafers

SEMI M12 — Specification for Serial Alphanumeric Marking of the Front Surface of Wafers

SEMI T7 — Specification for Back Surface Marking of Double-Side Polished Wafers with a Two-Dimensional Matrix Code Symbol

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

Terminology

Abbreviations and Acronyms

PLP — panel level packaging

Definitions

process carrier — a device or material, usually Si, ceramic, glass, or metal, that provides temporary mechanical support to hold one or more panels during processing.

In front end applications and most SEMI Standards, the term ‘carrier’ is understood to mean any cassette, box or pod that is used to transport and store substrates. In most back end or packaging applications, the same term ‘carrier’ is used to describe the material that provides temporary mechanical support for the substrate during processing. To minimize confusion, the term ‘process carrier’ is used in this Standard for the back-end application.

panel — the rectangular base material to implement panel level packaging processes.

flat stone warp— the maximum z height of the panel when placed on a flat surface

base edge — the trailing edge of the substrate (do we want to keep this?)

Requirements

Panel material purchased or fabricated according to this Specification shall have the largest external dimensions of:

510 ±1.0 mm × 515 ±1.0 mm;

OR

600 ±1.0 mm × 600 ±1.0 mm;

Both dimensions are the largest external dimensions. In some cases, the dimensions include only a panel, in remaining cases the dimensions may include a (usually smaller) panel plus the process carrier.

Panel thickness shall have the minimum dimension of 200 µm

Panel thickness shall have the maximum dimension of 3 mm

Panel flat stone warpage shall be no more than 

6 mm for a 510 ±1.0 mm × 515 ±1.0 mm panel;

OR

7.2 mm for a 600 ±1.0 mm × 600 ±1.0 mm panel;

Panel shall have a maximum mass of 4 kg

For conveyor based equipment, the shorter edge of the panel (e.g., 510 mm) × 515 mm) shall be if appropriate is the leading edge (not applicable to square 600 mm × 600 mm panel).

The base of the panel could be the lower right hand corner.  The corner perpendicular on the upper right hand side should not exceed a linear deviation of <=0.01mm from the base corner. (Do we want to keep this?)



[image: ]

 Location of Base Edge and Perpendicular (if we keep, is tolerance too tight?)

Additional panel properties, including material, weight, thickness, and warp are listed in Appendix 1 as options. Many of these properties are process specific and may vary from customer to customer.

Test Methods

Measurements shall be made or certifiable to one of the SEMI, ASTM, JEITA, or JIS standard test methods and specified in the purchase order.

If several different standard test methods for an item are commonly used within a region, it is particularly important that the applicable method of test be identified in the purchase order.

If no method of test is specified in the purchase order and if standard test methods from different geographic regions are available, the default method shall be a method in common usage for the region of the purchaser of the panel.

If no standard test method for an item is available, the test procedure to be used must be agreed upon between supplier and customer.

Product Labeling

The panels supplied under these specifications shall be identified by appropriately labeling the outside of each box or other container and each subdivision thereof in which it may reasonably be expected that the panels will be stored prior to further processing. Identification shall include as a minimum the lot number. The lot number, either (1) assigned by the original manufacturer of the panels, or (2) assigned subsequent to manufacture but providing reference to the original lot number, shall provide easy access to information concerning the fabrication history of the particular panels in that lot. Such information shall be retained on file at the manufacturer's facility for at least one month after that particular lot has been accepted by the customer.

Package and Package Labeling

Special packing requirements shall be subject to agreement between the supplier and customer. Otherwise, all panels shall be handled, inspected, and packed in such a manner as to avoid chipping, scratches, and contamination and in accordance with the best industry practices to provide ample protection against damage during shipment. Packaging should conform to SEMI G83.

[bookmark: _Ref445289034][bookmark: _Toc464486615]

OPTIONAL PHYSICAL PROPERTIES OF PANEL MATERIALS

NOTICE: The material in this Appendix is an official part of SEMI 3D20 and was approved by full letter ballot procedures on June 21, 2019.

Additional Physical Properties of Panels

In the case of panels, there are numerous process flows, each of which has differing requirements for starting material. This specification recognizes only one required parameter: x-y dimensions (2-2.1 in Table A1-1). Common dimensions are recognized as the enabling parameter for a PLP ecosystem to develop. However, it is recognized that a complete specification requires many physical properties, along with test methods suitable for determining their magnitude. Therefore, Table A1-1, Parts 1 and 2, lists a number of optional parameters that may be useful in implementing a PLP process.



Additional Physical Properties of Panels, Parts 1 and 2

		PART 1 GENERAL INFORMATION



		ITEM

		INFORMATION

		DATE



		Customer Name

		

		



		Purchase Order Number

		

		



		Line Number

		

		



		Item Number

		

		



		General Specification Number

		

		



		Revision Level

		

		



		Part Number/Revision

		

		



		PART 2 PANEL



		ITEM

		SPECIFICATION

		MEASUREMENT METHOD



		2-1 GENERAL CHARACTERISTICS



		

		2-1.1

		Type

		[ ] With Process Carrier

[ ] Without Process Carrier

		



		

		2-1.2

		Panel Material#1

		[ ] Epoxy (Laminate)

     [ ] Core*

     [ ] Coreless*

[ ] Epoxy (Molding Compound)

[ ] Glass, Non-Alkali

[ ] Glass, Alkali

[ ] Other (specify): _________

		



		

		2-1.3

		Process Carrier Material, if applicable#1

		[ ] Glass, Non-Alkali

[ ] Glass, Alkali

[ ] Silicon

[ ] Ceramic

[ ] Metal (specify): _________

[ ] Other (specify): _________

		



		2-2 DIMENSIONAL CHARACTERISTICS



		

		2-2.1

		Dimensions#1, #2

		[ ] 510 mm × 515 mm ±1.0 mm

[ ] 600 mm × 600 mm ±1.0 mm

		



		ITEM

		SPECIFICATION

		MEASUREMENT METHOD



		

		2-2.2

		Initial Minimum Thickness#1

		[ ] 200 µm

[ ] 300 µm

[ ] 500 µm

[ ] 1.0 mm

[ ] 1.1 mm

[ ] 1.3 mm

[ ] 1.5 mm

[ ] 1.8 mm

[ ] 2.0 mm

[ ] Value (specify): ___________

		



		

		2-2.3

		Final Maximum Thickness#1

		[ ] 1.0 mm

[ ] 1.1 mm

[ ] 1.5 mm

[ ] 2.0 mm

[ ] 3.0 mm



[ ] Value (specify): ___________

		



		

		2-2.4

		Rigidity

		Young’s Modulus

   [ ] Value (specify): ___________

Other (specify): ___________

   [ ] Value (specify): ___________

		





		

		2-2.5

		Flat Stone Warp#3

		[ ] [±5 mm ] µm, max.

[ ] 6 mm

[ ] 7.2 mm

[ ] 0.01 mm per mm

		SEMI 3D12



		

		2-2.6

		Bow#3

		[ ] [      ] µm, max.

		SEMI 3D12



		

		2-2.7

		Flatness, Global

		Acronym: #4 [ ] [ ] [ ] [ ] Value: [    ] µm

		



		

		2-2.8

		Flatness, Local

		Acronym: #4 [ ] [ ] [ ] [ ] Value: Not greater than [      ] µm
Site Size ___ mm × ___ mm
[   ]% Usable Area________
[ ] Include partial sites; 
[ ] Do not include partial sites
Offset: x = [  ] mm, y = [  ] mm

		



		

		2-2.9

		Edge Profile (horizontal, top edges)

		[ ] Template Based

[ ] Profile Parameter Based

		SEMI M1



		

		2-2.10

		Edge Profile (horizontal, bottom edges)

		[ ] Template Based

[ ] Profile Parameter Based

		SEMI M1



		

		2-2.11

		Edge Profile (vertical edges)

		[ ] Template Based

[ ] Profile Parameter Based

		SEMI M1



		

		2-2.12

		Orientation

		[ ] Specify: _________

		



		

		2-2.13

		Total Thickness Variation

		[ ] [      ] µm, max.

		SEMI 3D12



		

		2-2.14

		Local Thickness Variation

		[ ] [      ] µm, max per [      ] mm2

		SEMI 3D12



		2-3 OTHER CHARACTERISTICS



		

		2-3.1

		Coefficient of Thermal Expansion at 22̊C

		[ ] __________ % ppm/K

		



		

		2.3.2

		Coefficient of Thermal Expansion at 50C

		[ ] __________ % ppm/K

		



		

		2-3.23

		Transmission

		[ ] Specify: _________

		



		

		2-3.34

		Mass, Single unprocessed Panel

Mass, single processed panel

		[ ] Specify: 2.2kg_________



[ ] Specify: _________

		



		

		2-3.45

		ID Marking

		[ ] SEMI T7

[ ] SEMI M12

[ ] Other (specify): _________

		



		

		2-3.6

		ID Mark location

		[ ] Specify: _________

		



		ITEM

		SPECIFICATION

		MEASUREMENT METHOD



		2-4 PANEL PREPARATION CHARACTERISTICS



		

		2-4.1

		Hazardous Substances Restrictions

		Legislation: _______________________

(repeat for all legislations)

		





#1 The allowed combination of physical parameters may lead to mechanically unstable panels. A discussion of this may be found in the Related Information section.

#2 A discussion on how these two sizes were determined, as well as expectations of additional larger sizes in the future, may be found in the Related Information section.

#3 The Shape Decision Tree in Appendix 3 fully describes the various shape parameters that can be specified.

#4 Flatness Acronyms are defined in the Flatness Decision Tree in Appendix 2.



Parameters from Table A1-1

General Characteristics

Type — The type indicates whether the material is provided as a panel or as a panel mounted on a process carrier.

Panel Material — The panel material is that of the unprocessed panel.

Process Carrier Material — Applicable only if the panel is delivered supported by a process carrier.

Dimensional Characteristics

Dimensions — The dimensions are that of the panel, if the panel is provided unsupported. However, if the panel is provided supported on a process carrier, the dimensions are the outer dimensions of the combined pair.

Panel Dimensions (of Process Carrier Supported Panel) — If the panel is provided supported on a process carrier, indicate the actual dimensions of the panel, which would be less than or equal to the overall dimensions.

Initial Thickness — The initial thickness is the thickness of the panel, if the panel is supported. If the material is a panel supported on a process carrier, the initial thickness is the combined thickness.

Final Thickness — The final thickness is the expected post-process thickness.

Rigidity — Young’s modulus or other parameter describing the stiffness of the panel or combined panel/process carrier.

Warp — The difference between the most positive and most negative distances of the median surface of a free, unclamped panel from a reference plane (adapted from definition in SEMI 3D4).

Flatness — The panels shall meet global and site flatness requirements as specified in the purchase order. Details of different flatness parameters are given in Appendix 1.

Edge Profile — Panels contain twelve unique edges, of which eight are horizontal and can be separately specified as ‘top’ and ‘bottom’. The remaining four edges are vertical and are at the corners of the panel; however, the corners themselves may be rounded. The definitions of the edges may either be Template Based or Profile Parameter Based as agreed upon by supplier and customer.

Orientation — Orientation, including whether the smaller side of the panel (e.g., 510 mm or 600 mm) or the larger side of the panel (e.g., 515 mm or 600 mm) is at the leading edge when entering or exiting the equipment and/or location of ID marking relative, as agreed upon between supplier and customer.

Total Thickness Variation (TTV) — TTV is the difference between the maximum and minimum values of the thickness of the panel and is measured at a set number of predetermined locations on the panel.

Other Characteristics

Coefficient of Thermal Expansion — Value and range of validity shall be specified to avoid problems due to mismatch of thermal expansion between adjacent substrates.

Transmission — Optical transmission will be based on optical wavelength and other parameters as agreed upon by supplier and customer.

Mass, Single Panel — Mass is that of a single panel, for unsupported panel; it is the mass of the panel plus process carrier for a process carrier-supported panel.

ID Marking — All Panels shall be marked with a two-dimensional matrix code symbol on the back surface outside the fixed quality area in the manner specified in SEMI T7. This marking shall be done as soon as practical after manufacture in order to provide both identification and traceability of each panel.

Optionally, the user may specify an additional back-surface mark as shown in Figure 1. This mark contains alphanumeric characters with:

The same message characters as the SEMI T7 mark and appropriate checksum characters as defined by SEMI M12, and

Character string as specified in SEMI M12.

It is expected that this optional alphanumeric mark will not be used after users have developed successful experience with SEMI T7 mark usage.

Panel Preparation Characteristics

Hazardous Substances Restrictions — Any regulation the material must abide by, shall be indicated in the purchasing order or contract.



FLATNESS DECISION TREE

NOTICE: The material in this Appendix is an official part of SEMI 3D20 and was approved by full letter ballot procedures on June 21, 2019.

Introduction

[bookmark: _Toc215912000][bookmark: _Toc239666377]The increasing complexity of integrated circuits and the reduction in design rule dimensions place new demands on the characterization of panel surface geometry. Various high resolution optical lithographic systems have very limited depth of field and use a variety of methods to hold the panel, to establish the focal plane, and to position the panel relative to the focal plane during exposure. These varying focusing and location methods differ enough to make a single, simple flatness criterion (such as global TIR) ineffective in predicting successful or unsuccessful lithography in all cases.

[bookmark: _Toc215912001][bookmark: _Toc239666378]To clarify the requirements for panel flatness characterization for the various classes of lithographic equipment, the decision tree depicted in Figure A2-2 has been developed. This tree gives an orderly procedure for selecting the various parameters that must be specified if panel flatness is specified.

[bookmark: _Toc215912002][bookmark: _Toc239666379]In this tree, it is assumed that the focal point is the site center for all parameters, except for SFQD, SFQR, SFSD, and SFSR, where the focal plane is identical to the reference plane. Most flatness characterization systems employ this convention. However, a number of photolithographic aligners use slightly different conventions for determining the focal plane. Currently, the difference between the centerpoint and other focusing conventions has not been quantified, but it is presumed to be insignificant for material characterization purposes.

For sites to be included in the measurement, the site center must lie within the fixed quality area (FQA). For subsites to be included in the measurement, the subsite center must lie within a site whose center is within the FQA and some of the subsite must lie within the FQA.

[bookmark: _Ref72233061][bookmark: _Toc239666380]Use of the Flatness Decision Tree

[bookmark: _Toc215912004][bookmark: _Toc239666381]In the decision tree, there are decision blocks, shown as diamonds, whose use requires some knowledge of the lithographic tool to be used. The rectangular blocks require information to be furnished; this information is dependent on the device layout and the manufacturing procedures to be employed (such as dedicated or mixed aligner use).

[bookmark: _Toc215912005][bookmark: _Toc239666382]Step 1 — Select the FQA: Decide on and specify the nominal edge exclusion, EE, which defines the FQA (see Figure A2-1).



[image: ]

Figure A1-1 
Fixed Quality Area

[bookmark: _Toc215912006][bookmark: _Toc239666383]

Step 2 — Choose the Measurement Method: Choose global flatness (G) if the lithographic tool uses a single, global exposure of the panel, or choose site flatness (S) if the lithographic tool steps across the panel, exposing only a portion of the panel at a time.

If global flatness is chosen, proceed to Step 3. If site flatness is chosen, it is also necessary to specify site size (related to exposure area dimensions) and site array (including (a) number of sites, (b) location of sites relative to the center of the FQA and to each other, as in an offset or bricklaying pattern, and (c) whether or not partial sites are to be excluded).

[bookmark: _Toc215912007][bookmark: _Toc239666384]Step 3 — Choose the Reference Surface: Choose front surface (F) or back surface (B), depending on whether the lithographic tool is referenced to the front or back surface.

[bookmark: _Toc215912008][bookmark: _Toc239666385]Step 4 — Choose the Reference Plane and Area:

For global flatness measurements, a global reference plane is appropriate. If the lithographic tool is referenced to the back surface, an ideal plane (I) defined by the chuck which holds the panel is appropriate. If the lithographic tool is referenced to the front surface, either a 3-point plane (3) defined by three points equally spaced about the edge of the front surface of the panel or a plane defined by the least squares fit to the front surface (L) may be appropriate. The 3-point plane is appropriate if the lithographic tool holds the panel in this fashion and does not allow interactive gimbaling of the panel, while the least squares plane is appropriate if the lithographic tool allows interactive gimbaling of the panel.







Figure A1-2 [bookmark: _Ref72233074][bookmark: _Toc353798466][bookmark: _Toc496281885]
Flatness Decision Tree



For site flatness measurements, any of the above three planes [(1), (3), or (L)] may be suitable or, if the panel is regimballed once at each site, a site least squares reference plane (Q) may be appropriate or, if the panel is regimballed more than once at each site, a subsite least squares reference plane (S) may be appropriate.

[bookmark: _Toc215912009][bookmark: _Toc239666386]Step 5 — Choose the Measurement Parameter: Choose either TIR, also known as range (R), or FPD, also known as deviation (D). In the case of site measurements, it is possible to specify the maximum value of (R) or (D) or the percentage of the sites (or FQA) which have an (R) or (D) less than some specified value.

[bookmark: _Toc215912010][bookmark: _Toc239666387]The codes in parentheses in Steps 2 through 5 may be used to form a code which uniquely defines the measurement technique as follows:

Position 1: Measurement Method (G) or (S),

Position 2: Reference Surface (F) or (B),

Position 3: Reference Plane and Area (I), (3), (L), (Q), or (S), and

Position 4: Measurement Parameter (R) or (D).

These acronyms are summarized in Table A1-1 together with the option indicate in each case and the number of figure in which the flatness measurement is illustrated.

Stating this code, the numerical values for the FQA parameters (and, if required, information on site size and array), and the numerical limit for the measurement parameter provides enough information to describe the measurement and provide numerical limits.



[bookmark: _Toc496281940]Acronyms for Flatness Measurements

		Acronym

		Expanded Form of Acronym

		Reference Figure



		GBIR

		Global Flatness, Back Surface, Ideal, Range

		Figure A2-6



		GF3R

		Global Flatness, Front Surface, 3-point plane, Range

		Not illustrated



		GF3D

		Global Flatness, Front Surface,3-point plane, Deviation

		Not illustrated



		GFLR

		Global Flatness, Front Surface, Least Squares fit, Range

		Figure A2-7



		GFLD

		Global Flatness, Front Surface, Least Squares fit, Deviation

		Not illustrated



		SBIR

		Site Flatness, Back Surface, Ideal, Range

		Figure A2-10



		SBID

		Site Flatness, Back Surface, Ideal, Deviation

		Figure A2-11



		SF3R

		Site Flatness, Front Surface, 3-point plane (global), Range

		Not illustrated



		SF3D

		Site Flatness, Front Surface, 3-point plane (global), Deviation

		Not illustrated



		SFLR

		Site Flatness, Front Surface, Least Squares fit (global), Range

		Not illustrated



		SFLD

		Site Flatness, Front Surface, Least Squares fit (global),

		Not illustrated



		SFQR

		Site Flatness, Front Surface, Least Squares fit (site), Range

		Figure A2-8



		SFQD

		Site Flatness, Front Surface, Least Squares fit (site), Deviation

		Figure A2-9



		SFSR

		Site Flatness, Front Surface, Least Squares fit (subsite), Range#1

		Not illustrated



		SFSD

		Site Flatness, Front Surface, Least Squares fit (subsite), Deviation#2

		Not illustrated





1. Analogous to SFQR, but for subsite

#1 Analogous to SFQD, but for subsite.



[bookmark: _Ref72233065][bookmark: _Toc239666388]Future Developments

[bookmark: _Toc215912012][bookmark: _Toc239666389]As noted above, there may be specific systems which are not exactly described by one of the branch ends on this decision tree. This tree is an approximation of the more complete one which would describe all existing and possible lithographic technologies.

[bookmark: _Toc215912675][bookmark: _MON_1382200072][bookmark: _MON_1168843308][bookmark: _MON_1168843335][bookmark: _MON_1215267616]Flatness Illustration

Introduction

All flatness measurement parameters are calculated using a thickness data set (ideal chucked back surface reference or equivalent) (see Figure A2-3).



[image: ]

Figure A1-3 [bookmark: _Toc496281888]
Illustration of Ideal Back Surface Reference



Global Flatness, Back Surface, Ideal, Range (GBIR)

GBIR is the range of Maximum distance and Minimum distance from ideal back surface reference within FQA (see Figure A2-4).



[image: ]

Figure A1-4 [bookmark: _Toc496281889]
Illustration of GBIR



Global Flatness, Front Surface, Least Squares Fit, Range (GFLR)

GFLR is the range of maximum deviation and minimum deviation from the front surface reference plane, calculated by least square method with all front surface data within FQA (see Figure A2-5).



[image: ]

Figure A1-5 [bookmark: _Toc496281890]
Illustration of GFLR



Site Flatness, Front Surface, Least sQuares Fit (Site), Range (SFQR)

SFQR is the range of maximum deviation and minimum deviation from front reference plane, calculated by least square method with all front surface data including site boundary within a site (see Figure A2-6).



[bookmark: _Toc496281891][image: ]

Figure A1-6 
Illustration of SFQR



Site Flatness, Front Surface, Least sQuares Fit (Site), Deviation (SFQD)

SFQD is the maximum deviation from front reference plane whichever larger absolute value. The reference plane is calculated by least square method with all data of front surface including site boundary within a site (see Figure A2-7).



[image: ]

Figure A1-7 [bookmark: _Toc496281892]
Illustration of SFQD



Site Flatness, Back Surface, Ideal, Range (SBIR)

SBIR is the range of maximum distance and minimum distance from ideal back side plane within a site including site boundary (see Figure A2-8).



[image: ]

Figure A1-8 [bookmark: _Toc496281893]
Illustration of SBIR



Site Flatness, Back Surface, Ideal, Deviation (SBID)

SBID is the maximum deviation from the reference plane whichever larger abosolute within a site including site boundary. The reference plane including site center point and parallel to back surface ideal plane (see Figure A2-9).



[image: ]

Figure A1-9 [bookmark: _Toc496281894]
Illustration of SBID



[bookmark: _Toc464486617]

SHAPE DECISION TREE

NOTICE: The material in this Appendix is an official part of SEMI 3D20 and was approved by full letter ballot procedures on June 21, 2019.

Introduction

[bookmark: _Toc215912045][bookmark: _Toc239666422]In modern panel fabrication processes, panel surface geometry in the unclamped state can be a sensitive indicator of process effects. Larger panel diameters and increasing complexity of processes and circuits have increased the need for accurate, standardized measurement of unclamped panel geometry. The quantities that have historically been used, Bow and Back Surface Referenced Warp, may be inadequate to describe and quantify the geometries of interest in advanced processes. Additional surface geometry quantities, such as Sori and Median Surface Referenced Warp, have been introduced into standards.

[bookmark: _Toc215912046][bookmark: _Toc239666423]In addition, there is considerable confusion as to the precise meaning of these quantities, even though they are defined in the applicable SEMI Test Methods.

[bookmark: _Toc215912047][bookmark: _Toc239666424]The Shape Decision Tree was developed to provide an orderly method of identifying each of the variables involved in the quantities used to quantify unclamped panel surface geometry. As such, the tree provides a concise and precise description of each shape quantity. A branch of the tree consists of a selection of one of the choices for each variable. The variables and the choices for each are listed in Table A3-1.

[bookmark: _Toc215912048][bookmark: _Toc239666425]Four branches of the tree, representing quantities for which measurement methods have been standardized by SEMI, are depicted in Figure A3-1. There are many other branches of the tree, not all of which may represent practical combinations of variables.

[bookmark: _Ref72233095][bookmark: _Toc239666426]Use of the Shape Decision Tree

[bookmark: _Toc215912050][bookmark: _Toc239666427]Step 1 — Select the FQA: Decide on and specify the nominal edge exclusion, EE, which defines the FQA (see Figure A3-1).

[bookmark: _Toc215912051][bookmark: _Toc239666428]Step 2 — Select the Measurement Method: Global (over the entire FQA) or local (over a site).

At present, all shape quantities in common use are global measurements. The significance and use of local shape quantities have yet to be defined.

[bookmark: _Toc215912052][bookmark: _Toc239666429]Step 3 — Select the Reference Surface: Front, median, or back, to be used to establish the reference plane.

[bookmark: _Toc215912053][bookmark: _Toc239666430]Step 4 — Select the Kind of Reference Plane: Least squares or 3-point.

A measurement made with a least squares reference plane is less affected by small changes in panel position within the measurement apparatus than is a measurement made with a 3-point reference plane.

[bookmark: _Toc215912054][bookmark: _Toc239666431]Step 5 — Determine whether the effects of gravitational sag on the panel are accounted for (yes) or not (no).

Gravitational effects may be accounted for by inverting the panel during the measurement, by placing the panel in a vertical or nearly vertical position during the measurement, or mathematically.

[bookmark: _Toc215912055][bookmark: _Toc239666432]Step 6 — Select the Measurement Surface: Front, median, or back, for which the deviations are to be measured.

[bookmark: _Toc215912056][bookmark: _Toc239666433]Step 7 — Select the Measurement Pattern: Full scan (a regular array of measurement points over the entire measurement area), partial scan (a specified pattern of measurement points covering only a portion of the measurement area), or centerpoint (measurement at the center of the panel only).

[bookmark: _Toc215912057][bookmark: _Toc239666434]Step 8 — Select the Parameter to be Determined: Range (TIR) or maximum RPD.



[bookmark: _MON_1168843684][image: ]FQA



Figure A1-10 [bookmark: _Ref445286715][bookmark: _Ref445286777][bookmark: _Ref72233106][bookmark: _Toc353798469][bookmark: _Toc496281895]
Three Branches of the Shape Decision Tree



[bookmark: _Toc215912058][bookmark: _Toc239666435]Step 9 — Compare the branch thus obtained with the branches in Figure A3-1. If the branch obtained matches one of the branches illustrated in Figure A3-1, the resulting quantity is given by the code shown in the box at the bottom of the branch. Standard test methods have been adopted for measurement of each of these quantities. If the branch obtained does not match any of the branches illustrated in Figure A3-1, the quantity obtained has not been given a standardized term, nor has a standard test method been adopted for its measurement.

These codes, which uniquely describe the various branches, are formed from the codes in Table A3-1. Stating this code together with the numerical value for the FQA nominal edge exclusion provides enough information to describe the shape parameter and to establish numerical limits for it.

Table A3-2 summarizes the shape parameters for which SEMI has standardized test methods. This table lists the code, the term in common use for the parameter, the SEMI Test Method, and the expanded form of the code.



[bookmark: _Toc353788547][bookmark: _Toc353797696][bookmark: _Toc353798117][bookmark: _Toc353798574][bookmark: _Toc353798695][bookmark: _Ref445286657][bookmark: _Ref445286891][bookmark: _Toc496281942]Variables in Shape Quantities

		Variable

		Options

		Code



		Measurement Method

		Global

		G



		

		Local (Site)

		S



		Reference Surface

		Front

		F



		

		Median

		M



		

		Back

		B



		Reference Plane

		Least Square

		L



		

		3-point

		3



		Corrected for Gravitational Sag

		Yes

		Y



		

		No

		N



		Measurement Surface

		Front

		F



		

		Median

		M



		

		Back

		B



		Measurement Pattern

		Full Scan (Entire)

		E



		

		Partial Scan

		P



		

		Centerpoint

		C



		Parameter

		Range (TIR)

		R



		

		Maximum RPD

		D







[bookmark: _Ref72233111][bookmark: _Toc353788548][bookmark: _Toc353797697][bookmark: _Toc353798118][bookmark: _Toc353798575][bookmark: _Toc353798696][bookmark: _Toc496281943]Shape Code Summary

		Code

		Term

		Test Method

		Expanded Form of Code



		GFLYFER

		sori

		SEMI MF1451

		Global, Front surface Least squares reference plane, Yes (corrected for gravitational sag), Front surface measurement, Entire surface scanned, Range



		GMLYMER

		warp

		SEMI MF1390

		Global, Median-surface Least squares reference plane, Yes (corrected for gravitational sag), Median-surface measurement, Entire surface scanned, Range



		GMLYMCD

		bow

		SEMI MF1390

		Global, Median-surface Least squares reference plane, Yes (corrected for gravitational sag), Median-surface measurement at Centerpoint, Deviation











MATERIALS AND DIMENSIONAL CONSIDERATIONS

NOTICE: This Related Information is not an official part of SEMI 3D20 and was derived from the work of the 3D Packaging and Integration Global Technical Committee. This Related Information was approved for publication by full letter ballot procedures on June 21, 2019.

Materials Considerations

The user should note that not all combinations of Panel Material, Process Carrier Material (if included in the process), Dimensions, Initial Thickness, and Final Thickness, delineated in optional Table A1-1 lines 2-1.2, 2-1.3, 2-2.1, 2-2.2, and 2-2.3, respectively, lead to panels which are mechanically sound. Additionally, the materials and dimensions must be chosen so the mass of a single panel does not exceed the weight limits of processing and handling tools and that the combined mass of panels does not exceed the weight limits of storage enclosures such as FOUPs. The 3D Packaging and Integration Committee recommends that the user carefully consider these issues when developing a Panel Level Packaging process.

Dimensional Considerations

Initial Dimensional Choices — At the initiation of the process that led to this Specification, more than a dozen unique combinations of x- and y-dimensions were proposed targets for this standard. Such an environment was determined as not compatible with a healthy industry and thus the 3D Packaging and Integration Committee attempted choose a single dimension for the standard, following the model of the Silicon Wafer Committee for silicon wafers in SEMI M1, Specification for Polished Single Crystal Silicon Wafers. As this Specification was developed, the Committee determined that the industry had coalesced around three pairs of dimensions. The majority were 510 mm × 515 mm and 600 mm × 600 mm; there were also some at 300 mm × 300 mm. Since four 300 mm × 300 mm panels can be directly fabricated from 600 mm × 600 mm panels, this Specification can be considered to include all of the major legacy dimensions.

Future Dimension — It is planned that this Specification will later be extended to a larger dimension to take advantage of scaling. The next dimension will likely be chosen based on an approximately 70% to 80% increase in total area from the prior Standard.



NOTICE: SEMI makes no warranties or representations as to the suitability of the Standards and Safety Guidelines set forth herein for any particular application. The determination of the suitability of the Standard or Safety Guideline is solely the responsibility of the user. Users are cautioned to refer to manufacturer’s instructions, product labels, product data sheets, and other relevant literature, respecting any materials or equipment mentioned herein. Standards and Safety Guidelines are subject to change without notice.

By publication of this Standard or Safety Guideline, SEMI takes no position respecting the validity of any patent rights or copyrights asserted in connection with any items mentioned in this Standard or Safety Guideline. Users of this Standard or Safety Guideline are expressly advised that determination of any such patent rights or copyrights and the risk of infringement of such rights are entirely their own responsibility.

Copyright by SEMI®, 673 S. Milpitas Blvd., Milpitas, CA 95035. Reproduction of the contents in whole or in part is forbidden without express written consent of SEMI.





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.
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PLP Glass Carrier
Proposal for Characteristics to be specified:
• Length range (L1 mm –L2 mm) tolerance (+/-dL mm)
• Width range (W2 mm –W2 mm) tolerance (+/-d W mm)
• Thickness range tolerance (+/-d mm)
• Exclusion range
• Surface roughness
• Squareness tolerance (+/-f degree)
• Straightness
• Oriental Corner location shape (C1x X C1y)
• Rest of 3 corners Shape (C2x X C2y)
• Edge treatment R or C? Size
• TTV
• Warp
• Alignment mark

Note from July 1, 2019 Meeting:
• TFOF was approved at June 7 TC meeting.
• Kick-off meeting is held on July 1. Takahashi-san is appointed as TF leader. 

Call for more participants.
• Team to invite Screen as a member.

• Team discussed the SNARF as attached. TF team will submit SNARF for 
approval at  10/11TC meeting.

Note from Sept 9, 2019 Meeting:
• TF team met several times and discussed the items for 

characteristics. Newly 3 companies joined the TF members who 
are from Hitachi Chemical, Shimadzu and Kuramoto.

• Next meeting is Oct 31, 13:00 – 15:00.

SNARF draft - PLP 
lass Carrier Chracte


[image: image1.jpg]



		STANDARDS NEW ACTIVITY REPORT FORM (SNARF)







		Date Prepared:

		July 1, 2019

		

		Revised (if Applicable): 

		





		SNARF for: 

		New Standard: Specification for Glass Carrier Characteristics for Panel Level Packaging (PLP) Applications





		Originating Global Technical Committee:

		3D Packaging and Integration



		Originating TC Chapter: 

		Japan



		Task Force (TF) in which work is to be carried out:

		Panel Level Packaging Glass Carrier





		Submitted by: 

		Mark Takahashi

		Company: 

		Namics Corporation



		Email:

		mamorutakahashi@namics.co.jp



		Phone:

		+81-3-5791-7788

		Fax:

		





Refer to Procedure Manual § 2.2.4 for more information on properly filling out the SNARF.

1. Rationale:

a: Describe the need or problem addressed by this activity.


(Indicate the customer, what benefits they will receive, and if possible, quantify the impact on the return on investment [ROI] if the Document is implemented.)

		Panel Level Packaging (PLP) technology has been introduced and it is expected to become a critical 3D integration and packaging process. 

Various PLP panel manufacturing processes and technologies are discussed and used for the production. These manufacturing processes require various materials, especially the carrier material for the panel processing. Glass material is commonly used for carrier material.


The characteristics for PLP carrier are different from one for Wafer Level packaging glass carrier. So, the specification of PLP glass carrier is required.







b: Estimate effect on industry. Check one of the following:

		X 1: Major effect on entire industry or on multiple important industry sectors 



		- identify the relevant sectors:

		Middle end of the line and substrate fabricators



		□ 2: Major effect on an industry sector 



		- identify the relevant sector:

		



		□ 3: Major effect on a few companies 



		- identify the relevant companies:

		



		□ 4: Slight effect or effect not determinable





c: Estimate technical difficulty of the activity. Check one of the following:

□ I: No Difficulty – Proven concepts and techniques exist or quick agreement is anticipated


X II: Some Difficulty – Disagreements on known requirements exist, but developing consensus is possible


□ III: Difficult – Limited expertise and resources exist and/or achieving consensus is difficult


□ IV: Extremely Difficult – Expertise and resources are scarce and/or achieving consensus is very difficult

2. Scope:

a: Describe the technical areas to be covered or addressed by this Document development activity.


(For Subordinate Standards, list common concepts or criteria that the Subordinate Standard inherits from the Primary Standard, as well as differences from the Primary Standard.)

		This document will specify the critical characteristics of PLP glass carrier, for example,  


dimensional, physical, and thermal characteristics of glass as a base material for use in the supporting material at PLP panel fabrication process. This document will also specify ID marking, edge exclusion, as well as geometrical parameters such as total thickness variation (TTV), warp, etc.


The glass substrate is in shape of a panel (square or rectangular) but can be of any geometrical shape as specified. 


Methods of measurements suitable for determining the characteristics in the document will be also specified.





b: Expected result of activity

		X New Standard or Safety Guideline (including replacement of an existing Standard or Safety Guideline)

□ New Subordinate Standard to an existing Standard or to a new Primary Standard to be developed concurrently with this new Subordinate Standard

□ New Preliminary Standard

□ Major revision to an existing Standard or Safety Guideline

□ Line-item revision to an existing Standard or Safety Guideline

		□ Line-item revision to two or more existing Standards or Safety Guidelines

□ Reapproval of a Standard or Safety Guideline

□ Removal of a Standard or Safety Guideline

□ Withdrawal of a Standard or Safety Guideline

□ Reinstatement of a Standard or Safety Guideline

□ Publication of an existing Standard or Safety Guideline as an American National Standard

□ New Auxiliary Information

□ Modification of existing Auxiliary Information





		For a new Subordinate Standard, identify the Primary Standard here:

		





		For revision of existing Standard(s) or Safety Guideline(s), identify the Standard(s) or Safety Guideline(s) that are to



		be revised here:

		

		, and identify which parts of the Standard(s) or Safety Guideline(s) that are to be



		revised. (Check all that apply.)





□ Modification of an existing part of Standard(s) or Safety Guideline(s) including Appendices, Complementary Files, and Supplementary Materials

□ Addition of one or more Appendices or Complementary Files to an existing Standard or Safety Guideline

□ Addition of one or more Related Information sections or Various Materials to an existing Standard or Safety Guideline

□ Revision or addition of one or more Subordinate Standards to an existing Primary Standard

		For Standards, identify the Standard Subtype below:

		



		□ Classification

		□ Guide



		□ Practice

		X Specification



		□ Test Method

		□ Terminology



		□ Miscellaneous (describe:)

		





3. Projected Timetable for Completion:

a: General Milestones


		a. Activity Start: 

		6/7/2019

		b. 1st Draft by:

		December 2019



		c. (Optional) Informational Ballot by:

		

		d. Letter Ballot by: 

		February 2020 (Cycle 2-20)



		e: TC Chapter Approval By: 

		

		





4. Liaisons with other Global Technical Committees/TC Chapters/Subcommittees/TFs:

a: List Global Technical Committees, TC Chapters, Subcommittees, or Task Forces in your or other Regions/Locales that should be kept informed regarding the progress of this activity.


(Refer to SEMI Standards organization charts and global technical committee charters as needed.)


		





b: Intercommittee Ballots (check one):


		□ will be issued – identify the recipient global technical committee(s):

		



		X will not be issued

		





5. Safety Considerations:

The resulting Document is expected (Check one):


		□ to be a Safety Guideline


X NOT to be a Safety Guideline



		NOTE FOR ‘to be a Safety Guideline‘: When all safety-related information is removed from the Document, the Document is NOT technically sound and complete – Refer to § 15.1 of the Regulations for special procedures to be followed.


NOTE FOR ’NOT to be a Safety Guideline‘: When all safety-related information is removed from the Document, the Document is still technically sound and complete.





6. Intellectual Property Considerations:

a: For a new Standard or Safety Guideline and for any part to be modified or added in a Revision of published Standards and Safety Guidelines (Check one): 

X the use of patented technology is NOT required.

□ patented technology is intended to be included in the proposed Standard(s) or Safety Guideline(s).  

(If the second box is checked, check one):

□ Letter of Intent received 

□ Letter of Intent not received

b: For Revision, Reapproval, Reinstatement, or Withdrawal of existing Standard(s) and Safety Guideline(s) (Check one):

□ there is no known material patented technology necessary to use or implement the Standard(s) and Safety Guideline(s) 

□ there is previously known material patented technology necessary to use or implement the Standard(s) and Safety Guideline(s)

c: The body of the Document and any Appendices, Complementary Files, Related Information sections, or Various Materials that may or may not be a part of the Document by reference (Check one):


		□ will include reproduced copyrighted material


X will NOT include reproduced copyrighted material



		NOTE FOR ‘the use of patented technology or a copyrighted item(s) is NOT required’: If in the course of developing the Document, it is determined that patented technology or copyrighted item(s) must be used to comply with the Document, the provisions of Regulations § 16 must be followed.

NOTE FOR ’will include reproduced copyrighted material’: A copyright release letter must be obtained from the copyright owner.





7. Comments, Special Circumstances:


		





		8. TC Member Review (Check one): 

□ took place between (put dates here:

		MM/DD/YYYY

		and

		MM/DD/YYYY

		) before approval at the TC Chapter



		Meeting, or

		

		

		

		



		□ took place between (put dates here:

		MM/DD/YYYY

		and

		MM/DD/YYYY

		) before approval by the GCS, or



		□ is not required for this SNARF.

		

		

		

		





NOTE FOR ‘TC Member Review’: A TC Member Review is required by the Regulations for a period of at least two weeks 

before approval of a new, or a major revision of an existing, Standard or Safety Guideline. (See Regulations ¶ 8.2.1)

9. Approval Dates:


		TC Chapter or GCS:

		



		Recorded in TC Chapter Minutes:

		





If you do not have email capability, you may fax this form to the nearest SEMI office:


SEMI HQ: 1.408.428.9600

China: 86.21.6027.8511


Europe: 49.30.8187.8879

Japan: 81.3.3222.5757


Korea: 82.2.551.3406


Taiwan: 886.3.560.1555

2 



June 2018
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PLP Encapsulant Characteristics

Proposed content:
• Material Types used for PLP encapsulation
• Key characteristics name and these measurement 

methods
• Measurement/ Testing Method for each characteristics 

and equipment.
• Measurement/ Testing Procedure (including 

preparation of measurement/ test for sample, sample 
size and so on?)

Note from July24 Meeting:
• Ikeda-san/Hitachi Chemical mentioned that there are different requirement of 

characteristics for PLP, rather than legacy packages.
• So, he is asked to prepare his thoughts at the next SG meeting, which might 

includes:
• Whether SEMI Standard is needed for PLP mold resin
• If yes, what contents (parameters and measurement metrology?) are 

needed for SEMI STD.
• Suggestion for TF team formation

Note from Oct 4 Meeting:
• Makita-san mentioned the difference among the needs for legacy packages vs. 

PLP. Examples of specific warpage requirement and RDL compatibility, so on.
• Misawa-san commented the needs to define the requirement for PLP 

encapsulant.
• Tsuriya will draft the preliminary outline of the standard documents as a initial 

trial for discussion. (Action)
Note from Jan-24, 2019 Meeting:
• Tsuriya proposed this initiative and explained the content.
• Tsuriya will invite mold resin manufacturers, equipment and testing companies 

to form the prep team. 
• Tsuriya will invite Yokoe-san to this team
Note from April 8, 2019 Meeting:
• Tsuriya sent out the invitation to the prep team. Still waiting for the confirmation 

from them.
• Yanagisawa-san to contact Apic Yamada to this Steering WG participation.
• Schedule to organize the prep meeting on Jun7 13:00 – 15:00 at SEMI Office. 

(date changed to July 1)
Note from July 1, 2019 Meeting:
• First prep meeting is held on July 1 with encapsulant manufacturers and had 

brainstorming about the needs for SEMI document.
• Team decided to have another call in August 5 with molding equipment maker.
• Team plan to have a meeting on Sept 9 and will discuss TFOF and SNARF. 

Will invite OSATs and other related members from overseas to this meeting.
Note from Sept 9, 2019 Meeting:
• 3rd Prep meeting was held on Sept 9, and team discussed 

the TFOF. Team will complete the TFOF and will submit TC 
on Oct 11 for approval.

• Kick-off meeting is scheduled on Oct 11, followed by TC 
meeting.

PLP Encapsulation 
haracterisitc - v201


PLP Encapsulation Characteristics TF
Prep meeting Note

M. Tsuriya

September 9, 2019
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2019/9/9 Meeting Highlight

3rd TF prep meeting was held at SEMI Japan office on Sept 9.

Team discussed the content of TFOF and drafted it as attached. 

Action: (due date Sept 25)

Team to review the TF name. Current proposed name is “Encapsulation Characteristics for Panel Level Packaging Panel and Wafer Level Package”.

Team to review the Charter and Scope. Current proposal are;

Charter: 

This taskforce will work on the development of standard for PLP/WLP encapsulation characteristics and measurement methodology

Scope:

This taskforce will develop the PLP encapsulants characteristics and testing methods of key properties. These include: 

- Material Characteristics. This includes the list of key characteristics of all types of encapsulate.

- Property measurement methods. This includes wettability or flowability of materials.

- Measurement of key behaviors which related to encapsulated PLP panels and WLP wafers, etc. This includes the warpage measurement methods of panel.

TFOF will be submitted to TC for approval at Oct-11 TC meeting. 

TF kick-off meeting will be held, followed by TC meeting after approval. The invitation will be sent to entire 3D P&I TC members, and follow-up invitation will be sent to Taiwan TC members.



NEXT meeting: Oct 11, 2019 from 15:00 – 17:00

        Taskforce Kick-off Meeting







Background

Mold resin material characteristics are specified for leadframe package/ BGA packages, but there is no specification for encapsulation characteristics for PLP panel.



PLP encapsulant can be used three different types of encapsulation such as Liquid, Granular and sheet material. So, the characteristics between PLP and BGA/Leadframe packages are required differently.



The measurement/ testing method for these material characteristics are unknown right now. Need to discuss it under TF activities.

The measurement/ testing method needs to be specified for these materials.







Potential Contents (Scope) from Brainstorming

Areas of Potential Scope:

Panel Warpage Measurement Methodology (Terminology, measurement technique, procedure, etc.)

Wettability characteristics for PLP Panel Encapsulation (instead of contact angle measurement method, a new technique is specified for PLP?)

Test Vehicle (TEG: Test Equipment Group) Standardization for Encapsulation Filling Test or encapsulation flowability evaluation)



Is/IS Not (based on brainstorming = might be change)

IS: 

Include all types of PLP encapsulation (Liquid, Granular and sheet material)

IS NOT:

Not specify the encapsulation parameters



Specification Index:

Purpose

Scope

Referenced Standards and Documents

Terminology

Requirements, Materials, Equipment

Test Methods, Method Summary: Apparatus

Sampling

Preparation of Samples

Equipment Setup and Calibration, Instrumentation Techniques

Measurement/ Test Procedure

Report







References:
Existing SEMI documents related to Mold Resin

SEMI G13-88

 STANDARD TEST METHOD FOR EXPANSION CHARACTERISTICS OF MOLDING COMPOUNDS

SEMI G15-93

STANDARD TEST METHOD FOR DIFFERENTIAL SCANNING CALORIMETRY OF MOLDING COMPOUNDS

SEMI G29-1296

TEST METHOD FOR TRACE CONTAMINANTS IN MOLDING COMPOUNDS

SEMI G31-0997

TEST METHOD FOR DETERMINING THE ABRASIVE CHARACTERISTICS OF MOLDING COMPOUNDS

SEMI G45-93

 SPECIFICATION FOR FLASH CHARACTERISTICS OF THERMOSETTING MOLDING COMPOUNDS

SEMI G49-93

 SPECIFICATION FOR PLASTIC MOLDING PREFORMS

SEMI G66-96

 	Test Method for the Measurement of Water Absorption Characteristics for Semiconductor Plastic Molding Compounds

SEMI G69-0996

Test Method for Measurement of Adhesive Strength Between Leadframes and Molding Compounds
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Subtypes of Standards

		Subtype of Standard		Regulations Reference(s)		Brief Description		Definition in Regulations

		Classification		¶ 4.2.24.1		Systematic groupings		4.2.24.1  Classification, n. - A Subtype of Standard that defines a systematic arrangement or division of materials, products, systems, or services into groups based on similar characteristics such as origin, composition, properties, or use.

		Guide		¶ 4.2.24.2		Options or instructions with guidance as to choices		4.2.24.2  Guide, n. - A Subtype of Standard providing a series of options or instructions intended to increase the awareness of the user to available techniques in a given subject area and to provide information from which subsequent evaluations and standardization can be derived. Guides may or may not suggest a particular course of action.

		Practice		¶ 4.2.24.4		Definitive procedure that does not produce a test result		4.2.24.4  Practice, n. - A Subtype of Standard providing a definitive procedure for performing one or more specific operations or functions that does not produce a test result. (Compare to Test Method.)

		Specification		¶ 4.2.24.5		Requirements for a material, product, system, or service		4.2.24.5  Specification, n. - A Subtype of Standard providing a set of requirements that must be satisfied by a material, product, system, or service. A Specification must indicate the procedures used to determine whether each of the requirements is satisfied.

		Terminology		¶ 4.2.24.6		Lists of term definitions, acronyms, symbols, etc.		4.2.24.6  Terminology, n. - A Subtype of Standard comprising definitions of terms, explanations of symbols, abbreviations, or acronyms.

		Test Method		¶ 4.2.24.7		Definitive procedure that produces a test result		4.2.24.7  Test Method, n. - A Subtype of Standard providing a definitive procedure for the identification, measurement, and evaluation of one or more qualities, characteristics, or properties of a material, product, system, or service that produces a test result. (Compare to Practice.)

		Miscellaneous		¶ 4.2.24.3		Special Documents such as definitions, formats, charts, reference photographs, etc.		4.2.24.3  Miscellaneous, n. - Other Subtypes of Standards, such as definitions (of complex concepts), formats, matrices, charts, tables, and reference photographs, which are relatively few and are self-explanatory. Use of such Subtypes of Standards should be decided upon by the Originating TC Chapter with approval from its GCS.
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Example of TFOF and SNARF









These two documents are example which are pulled from TFOF and SNARF for PLP Glass Carrier TF documents.
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Schedule

Time Table:

Prep Team formation:  Done on July 1, 2019

TFOF Approval: Plan to submit TFOF to TC meeting on October 11, 2019

Kick-off meeting: October 11, 2019

Ballot Draft completion: Early 2021



Meeting Schedule:

August 5, 2019 from 13:30 – 15:00

Agenda: Brainstorm the potential work areas for SEMI Standard documentation.

Sept 9, 2019 from 12:30 – 15:00

Agenda: Document TFOF and SNARF.

Oct 11, 2019 from 15:00 – 17:00

Agenda: Kick-off Meeting



Meeting Frequency: Monthly







3D Packaging & Integration委員会
現在の活動状況

2019/8/5





3D Packaging & Integration Global Technical Committeeの
目的と活動範囲

Charter

To explore, evaluate, discuss, and create consensus-based specifications, guidelines, test methods, and practices that, through voluntary compliance, will:

include the materials, piece parts, and interconnection schemes, and unique packaging assemblies that provide for the communication link between the semiconductor chip and the next level of integration, either single- or multi-chip configurations. It relates to the technologies for heterogeneous and other multi-chip packaging such as Fan-out/Fan-in Wafer Level Packaging, Panel Level Packaging, Three-Dimensional Stacking IC, device embedded packaging, flexible electronics technology

promote mutual understanding and improved communication between users and suppliers, equipment, automation systems, devices, and services

enhance the manufacturing efficiency, capability and shorten time-to-market and reduce manufacturing cost

Scope:

The 3D Packaging and Integration Committee develops standards for semiconductor devices, including processed wafers, chips, or multi-chip configurations to the next level of integration, either in single- or multi-chip configurations

materials needed for 3D applications, including prime silicon and glass wafers, temporary and permanent bonding material, specifications needed for processed wafers and/or chips to enter an integration step, etc.

the materials related to the elements of, interconnection schemes, and unique packaging assemblies that provide for the communication link between device and packaging

the technologies for heterogeneous and other multi-chip packaging such as Fan-out/Fan-in Wafer Level Packaging, Panel Level Packaging, Three-Dimensional Stacking IC, device embedded packaging, and flexible electronics technology

metrologies to support these 3D integration and packaging technologies
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3D Packaging & Integration　現在の構成図

Taiwan TC Chapter

 Chien-Chung Lin (ITRI)

  Wendy Chen (King Yuan Electronics) 

 Roger Hwang (ASE) 

Testing Task Force

Ming-Chin Tsai 
(King Yuan Electronics)

 Roger Hwang ( ASE)

Shang-Chun Chen (ITRI)

Middle End Process 
Task Force

Arthur Chen (NTUST)

 Mike Chang (ITRI) 

3DP&I Inspection & Metrology Task Force

Victor Vartanian (GlobalFoundries)

Ilona Schmidt (Corning)

3DP&I Bonded Wafer Stacks TF

Rich Allen (NIST)

Steve Martell (Sonoscan)

North America TC Chapter

Sesh Ramaswami (Applied Materials) 

Chris Moore (Frontier Semiconductor)



3D Packaging & Integration (3DP&I) Global Technical Committee

Japan TC Chapter

Kazunori Kato (AiT)

Masahiro Tsuriya (iNEMI)

Haruo Shimamoto (AIST)

3DP&I 5 Year Review TF

Masahiro Tsuriya / iNEMI

Kazunori Kato / AiT

JA 450mm ATDP TF

Sumio Mauschi / Disco

Kenichi Watanabe / Lintec

Thin Chip Handling TF

Haruo Shimamoto / AIST



 3DP&I Steering Group

Masahiro Tsuriya/ iNEMI

Haruo Shimamoto / AIST

As of Aug 5

Fan-Out Panel Level Packaging (FO-PLP) Panel Task Force

Cristina Chu – ASM NEXX

Rich Allen – NIST

 Panel Level Packaging (PLP) Glass Carrier TF

Mamoru Takahashi / Namics

 Panel Level Packaging (PLP) 
Encapsulant TF

TF Leader：XXXX

 3DS IC bonded layer inspection metrology TF

TF Leader：XXXX
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Summary
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Taskforce Prep Members
<below members are all invited to this prep team>

Note:

Needs more members from Users and Overseas members

		Name		Company		 7/3		 8/5

		Masahiro Tsuriya		iNEMI		y		y

		Haruo Shimamoto		AIST		y		y

		Hidetoshi Arai		Apic-Yamada		 -		y

		Jun Nakazawa		Apic-Yamada		 -		 

		Takahiro Nakamura		Apic-Yamada		 		y

		Takatoshi Ikeuchi		Hitachi Chemical		 		 -

		Takahiro Horie		Hitachi Chemical		 		 -

		Kenta Imamura		Nagase		 		 

		Mamoru Takahashi		Namics		y		 

		Kodai Okoshi 		Namics		 		y

		Tsuyoshi Kamimura 		Namics		 		y

		Naoki Kanagawa		Panasonic		y		y

		Hideki Misawa		Shin-Etsu Chemical		y		y

		Ken Ukawa		Sumitomo Bakelite		y		 

		Takeshi Mori		Sumitomo Bakelite		 		 

		Hirofumi Kuroda		Sumitomo Bakelite		 		y

		Yoshiyuki Yokoe		Toray Engineering 		 		y

		Tetsuya Yamada		Towa		 -		y

		Chie Yanagisawa		SEMI Japan		y		y







Actions
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Note: Item# 0 means the open AI from the previous meetings

		# 		Description		Responsibility		Due		Remark

		1		TFOF:
Tsuriya will make the draft as strawman for next meeting discussion		Tsuriya		9/9		
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Next Meeting


September 9, 2019 from 12:30 – 14:45

Venue: SEMI Japan Office

Meeting Agenda:

Define the potential work areas (scopes)

TFOF Documentation

TF Kick-off Meeting Planning

Others











3D Packaging & Integration Technical Committee

16
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2019/7/1 Meeting Highlight

昨日7月1日にSEMIにおける標準化活動の一環としてPLP用の封止材料規格についての準備会を開催致しました。この会議には案内を出している封止材料メーカ4社（住友ベークライト、パナソニック、ナミックス、信越化学）及び産総研島本委員の参加のもと意見交換を行いました。

議論した内容は参加メンバー間でPLP Encapsulant Characteristicsのタスクフォース（TF）を作りSEMI規格開発を行うか、ブレーンストーミングをしました。大筋ではその方向で今後更なる議論を行くことにしました。

従い次回の会議は8月5日13時30分よりSEMIオフィスで行います。
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2019/8/5 Meeting Highlight

2nd TF prep meeting was held, attended by almost expected companies. In the meeting, it was agreed to continue to work on this topics by creating the taskforce team.

Timeline was discussed. TF kick-off meeting is planned on October 11, 2019. So, the team will submit TFOF at next TC meeting and will ask for the approval.

The prep team engaged in brainstorming regarding the activities’ areas for the standardization. Team agreed to discuss it again at the next meeting. Below are highlighted at 8/5 meeting;

Panel Warpage Measurement Methodology (Terminology, measurement technique, procedure)

Wettability characteristics for PLP Panel Encapsulation (instead of contact angle measurement method, a new technique is specified for RDL/encapsulant wettability evaluation?)

Test Vehicle (TEG: Test Equipment Group) Standardization for Encapsulation Filling Test or encapsulation flowability evaluation)

Other discussions;

Need to buy-in the assembly houses and inspection manufactures for the Taskforce members.

Suggest to promote the documents once available to promote the wide use in the industry. So, it could avoid the duplicate work at the encapsulation manufacturers.

The taskforce activates should provide the opportunities of not only the collaboration work to develop SEMI standard, but also enjoying the deepen technical discussion and leveraging the resources.

Team will meet on Sept 9 from 12:30PM and to finalize TFOF documentation.
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TASK FORCE ORGANIZATION FORM (TFOF) 
 



 
Date Prepared: May xx, 2019  Revised (if Applicable):   
 
Name of Task Force (TF):  Panel Level Packaging (PLP) Glass Carrier 
 
Originating Global Technical Committee: 3D Packaging and Integration 
Originating Technical Committee Region:  Japan 
 
Submitted by:  Mark Takahashi Company:  Namics Corporation 
Email: mamorutakahashi@namics.co.jp 
Phone: +81-3-5791-7788 Fax: +81-3-5791-7799 
 
Refer to Regulations ¶ 5.7.4.2 and § 5.7.2, and Procedure Manual § 2.1.4. 
1. Charter: (State the objective of the proposed TF.) 
This Task Force will focus on the development of specifications for glass carriers used for Panel Level 
Packaging (PLP). 
 



  
2. Scope: (Define the specific activities that the TF will conduct.) 
This Task Force will develop a standard focusing on glass carrier specifications and the following areas 
to be addressed: 



Determine the length/width/thickness tolerance 
Determine the orientation corner, reference edges 
Determine the squareness, straightness of reference edges 
Determine the edge treatment 
Determine the warpage 



  
3. Formal linkages with TFs in other Regions/Locales: (Show each associated TF and its parent global technical 
committee; indicate nature of relationship – global TF, observer TF, etc.) 
FO-PLP Panel Task Force 
North America 3D Packaging & Integration Technical Committee 
Taiwan 3D Packaging & Integration Technical Committee 
 
 





mailto:mamorutakahashi@namics.co.jp


mailto:mamorutakahashi@namics.co.jp
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4. Leaders 
 



Name Employer Telephone Fax Email Last First 
Takahashi Mark Namics +81-3-



5791-7788  mamorutakahashi@na
mics.co.jp 



      
      
      
 
5. Members 
 



Name Employer Telephone Fax Email Last First 
Yamazaki Kuniaki Corning +81-3-



3586-1467  Yamazakik1@corning.c
om 



Hashimoto Takeshi AGC +81-3-
3218-xxxx  Takeshi.hashimoto@ag



c.com 
      
      
      
      
      
      
      
      
      
      
      
      
      
      
 
6. Formation Date: (TF formed on)  
 
Task Force formed on:  
Task Force approved by Committee/GCS on:  
Task Force recorded in minutes on:  
 
7. Comments: 
 



 
 



If you do not have email capability, you may fax this form to the nearest SEMI office: 
 



SEMI HQ: 1.408.428.9600 China: 86.21.6027.8511 











 
 



3 June 2018 
 



Europe: 49.30.8187.8879 
Japan: 81.3.3222.5757 
Korea: 82.2.551.3406 



Taiwan: 886.3.560.1555 
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STANDARDS NEW ACTIVITY REPORT FORM (SNARF) 
 



 
Date Prepared: June xx, 2019  Revised (if Applicable):   
 
SNARF for:  New Standard: Specification for Glass Carrier Characteristics for Panel Level Packaging 



(PLP) Applications 
 
Originating Global Technical Committee: 3D Packaging and Integration 
Originating TC Chapter:  Japan 
Task Force (TF) in which work is to be carried out: Panel Level Packaging Glass Carrier 
 
Submitted by:  Mark Takahashi Company:  Namics Corporation 
Email: mamorutakahashi@namics.co.jp 
Phone: +81-3-5791-7788 Fax:  
 
Refer to Procedure Manual § 2.2.4 for more information on properly filling out the SNARF. 
1. Rationale: 
a: Describe the need or problem addressed by this activity. 
(Indicate the customer, what benefits they will receive, and if possible, quantify the impact on the return on investment [ROI] if the 
Document is implemented.) 
Fan-Out Panel Level Packaging (FO-PLP) technology has been introduced and it is expected to become 
a critical 3D integration and packaging process. However agreed common specifications and 
measurement methods for glass carriers are not established. 
 



b: Estimate effect on industry. Check one of the following: 
X 1: Major effect on entire industry or on multiple important industry sectors  
- identify the relevant sectors: Middle end of the line and substrate fabricators 
□ 2: Major effect on an industry sector  
- identify the relevant sector:  
□ 3: Major effect on a few companies  
- identify the relevant companies:  
□ 4: Slight effect or effect not determinable 
 
c: Estimate technical difficulty of the activity. Check one of the following: 
□ I: No Difficulty – Proven concepts and techniques exist or quick agreement is anticipated 
X II: Some Difficulty – Disagreements on known requirements exist, but developing consensus is possible 
□ III: Difficult – Limited expertise and resources exist and/or achieving consensus is difficult 
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□ IV: Extremely Difficult – Expertise and resources are scarce and/or achieving consensus is very difficult 
 
2. Scope: 
a: Describe the technical areas to be covered or addressed by this Document development activity. 
(For Subordinate Standards, list common concepts or criteria that the Subordinate Standard inherits from the Primary Standard, as 
well as differences from the Primary Standard.) 
This document will specify glass carrier specifications including length/width/thickness tolerance, 
orientation corner and reference edges, squareness and straightness of reference edges, edge treatment 
and warpage. 



 
b: Expected result of activity 
X New Standard or Safety Guideline (including 
replacement of an existing Standard or Safety 
Guideline) 



□ New Subordinate Standard to an existing Standard or 
to a new Primary Standard to be developed concurrently 
with this new Subordinate Standard 



□ New Preliminary Standard 



□ Major revision to an existing Standard or Safety 
Guideline 



□ Line-item revision to an existing Standard or Safety 
Guideline 



□ Line-item revision to two or more existing Standards 
or Safety Guidelines 
□ Reapproval of a Standard or Safety Guideline 



□ Removal of a Standard or Safety Guideline 



□ Withdrawal of a Standard or Safety Guideline 



□ Reinstatement of a Standard or Safety Guideline 



□ Publication of an existing Standard or Safety 
Guideline as an American National Standard 



□ New Auxiliary Information 



□ Modification of existing Auxiliary Information 
 
For a new Subordinate Standard, identify the Primary Standard here:  
 
For revision of existing Standard(s) or Safety Guideline(s), identify the Standard(s) or Safety Guideline(s) that are to 
be revised here:  , and identify which parts of the Standard(s) or Safety Guideline(s) that are to be 



revised. (Check all that apply.) 
□ Modification of an existing part of Standard(s) or Safety Guideline(s) including Appendices, 
Complementary Files, and Supplementary Materials 
□ Addition of one or more Appendices or Complementary Files to an existing Standard or Safety Guideline 
□ Addition of one or more Related Information sections or Various Materials to an existing Standard or Safety 
Guideline 
□ Revision or addition of one or more Subordinate Standards to an existing Primary Standard 
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For Standards, identify the Standard Subtype below:  
□ Classification □ Guide 



□ Practice X Specification 



□ Test Method □ Terminology 



□ Miscellaneous (describe:)  
 
3. Projected Timetable for Completion: 
 
a: General Milestones 
a. Activity Start:  6/7/2019 b. 1st Draft by: xxx/2019 
c. (Optional) Informational Ballot by:  d. Letter Ballot by:  xxx/2019 (Cycle x-19) 
e: TC Chapter Approval By:    



 
4. Liaisons with other Global Technical Committees/TC Chapters/Subcommittees/TFs: 
 
a: List Global Technical Committees, TC Chapters, Subcommittees, or Task Forces in your or other 
Regions/Locales that should be kept informed regarding the progress of this activity. 
(Refer to SEMI Standards organization charts and global technical committee charters as needed.) 
 
 
 
 
b: Intercommittee Ballots (check one): 
□ will be issued – identify the recipient global technical committee(s):  



X will not be issued  
 
5. Safety Considerations: 
 
The resulting Document is expected (Check one): 
□ to be a Safety Guideline 
X NOT to be a Safety Guideline 
NOTE FOR ‘to be a Safety Guideline‘: When all safety-related information is removed from the Document, the Document is NOT 
technically sound and complete – Refer to § 15.1 of the Regulations for special procedures to be followed. 
NOTE FOR ’NOT to be a Safety Guideline‘: When all safety-related information is removed from the Document, the Document is still 
technically sound and complete. 



 
 



6. Intellectual Property Considerations: 
 
a: For a new Standard or Safety Guideline and for any part to be modified or added in a Revision of published 



Standards and Safety Guidelines (Check one):  
X the use of patented technology is NOT required. 
□ patented technology is intended to be included in the proposed Standard(s) or Safety Guideline(s).   
(If the second box is checked, check one): 



□ Letter of Intent received  
□ Letter of Intent not received 
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b: For Revision, Reapproval, Reinstatement, or Withdrawal of existing Standard(s) and Safety Guideline(s) 
(Check one): 
□ there is no known material patented technology necessary to use or implement the Standard(s) and 



Safety Guideline(s)  
□ there is previously known material patented technology necessary to use or implement the Standard(s) 



and Safety Guideline(s) 
 



c: The body of the Document and any Appendices, Complementary Files, Related Information sections, or 
Various Materials that may or may not be a part of the Document by reference (Check one): 



□ will include reproduced copyrighted material 



X will NOT include reproduced copyrighted material 
NOTE FOR ‘the use of patented technology or a copyrighted item(s) is NOT required’: If in the course of developing the Document, 
it is determined that patented technology or copyrighted item(s) must be used to comply with the Document, the provisions of 
Regulations § 16 must be followed. 
NOTE FOR ’will include reproduced copyrighted material’: A copyright release letter must be obtained from the copyright owner. 
 
7. Comments, Special Circumstances: 
 
 
 
 
 
 
 
8. TC Member Review (Check one):  
□ took place between (put dates here: MM/DD/YYYY and MM/DD/YYYY ) before approval at the TC Chapter 
Meeting, or     
□ took place between (put dates here: MM/DD/YYYY and MM/DD/YYYY ) before approval by the GCS, or 
□ is not required for this SNARF.     
NOTE FOR ‘TC Member Review’: A TC Member Review is required by the Regulations for a period of at least two weeks  
before approval of a new, or a major revision of an existing, Standard or Safety Guideline. (See Regulations ¶ 8.2.1) 
 
9. Approval Dates: 
TC Chapter or GCS:  
Recorded in TC Chapter Minutes:  
 



 
If you do not have email capability, you may fax this form to the nearest SEMI office: 



 
SEMI HQ: 1.408.428.9600 
China: 86.21.6027.8511 



Europe: 49.30.8187.8879 
Japan: 81.3.3222.5757 
Korea: 82.2.551.3406 



Taiwan: 886.3.560.1555 
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3DS IC bonded layer inspection metrology
【目的】
• SEMI 3D17-1217 Specification for Reference Material for Bonded 

Wafer Stack Void Metrology については、2枚積層の場合のみの記載と
なっている。 従い、多段積層品の観測手法に展開する

• IPC/JEDECJoint-Standard-035の記載に含まれない測定法が必要とな
る

【アプローチ】
• 多層品のサンプルの界面を分離するための手法の検討

• Ex.反射法と透過法の併用、波形から特定位置波形の抽出
• 各層を分離するための特徴あるパターン案の作成

• Ex.レーザ等による位置情報提供、検出可能サイズの決定
• 各層の厚みと必要な装置性能の明確化

• Ex.周波数や時間分解能のガイドライン、その他機能
• 参画してもらう他社候補と体制

• Ex.超音波探傷メーカ、S、R、U、Tか？
• 測定対象とするサンプルの準備

• Ex. ①AISTで現有する多段積層チップでの界面位置分離評価②
断面観察結果との相関

規格化までのラフなタイムスケジュール
• TF体制化3か月
• 具体的活動6か月
• 規格化文書化3か月
• Ballot～成文化4か月
【懸念】
• １．情報の開示範囲
• ２．被測定対象物の範囲
• ３．賛同半導体メーカの協力が得られるか？
• ４．JEDECJ-Std-035との棲み分

Note from July24 Meeting:
• Iimura-san/Hitachi Power was asked to consider the inspection guideline at the last 

meeting. Ohno-san/Hitachi Power attended the meeting and expressed as below:
• He agrees to form the team and develop the inspection/ measurement guideline.
• Purpose and Scope will be drafted per SNARF. Tsuriya will work with Ohno-san 

to draft the SNARF and will present the draft at the next SG meeting. 
Note from Oct 4 Meeting:
- Ohno-san was absent the meeting. So, we will discuss this opportunity at the next 

meeting. Tsuriya will communicate with Ohno-san and get the proposed objective 
and work area. 

Note from Jan-24, 2019 Meeting:
- Ohno-san joined the meeting from Taiwan during his biz trip.
- He suggested the inspection guide for the items which are not covered by 

IPC/JEDEC J-STD-035.
- Shimamoto-san suggest measuring the samples and these data should be included 

in the Guide. TV for measurement samples are available at AIST.
- Ohno-san and Shimamoto-san will form a team for TF prep. Other members are 

welcome to join this team.
Note from April 8, 2019 Meeting:
- Shimamoto-san and Ohno-san discussed the outline of this potential TF, and their 

work area was presented at the meeting.
- Shimamoto-san plans to invite Sonoscan Japan office to this TF.
- AIST has 6L samples, and plan to use this sample for measurement study. This 

study plans to be in April between Shimamoto-san and Ohno-san.
- Some concerns about technical confidential information, so these will be also 

discussed by TF prep team.
- TFOF will be submitted at 6/7 3D P&I TC meeting. (did not submit TFOF at this mtg
Note from July 1, 2019 Meeting:
- Shimamoto-san updated the scope of this TF opportunity. Currently test running is 

made by Hitachi Power and will define the scope for the project based on the first 
observation for this study.

- TFOF will be submitted at Oct 11 TC meeting.
Note from Sept 9, 2019 Meeting:
- 1st prep team meeting was held on Sept 9. 
- Team discussed TFOF and SNARF, and will submit TFOF to TC 

at Oct 11 TC meeting.
- 2nd meeting is scheduled on Sept 17.

Inspection Prep 
v190701



Workshop 
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PLP Workshop During SEMICON Japan 2019

• The date: Dec 11 (Wed) 10:20 – 12:00am
• Venue: Room# 607 at Conference Tower at Big Site
• Theme:

PLP技術の普及を推進するうえで技術課題の一つであるRDL技術について現状と今後取り組むべき内容について議論す
る。また、SEMIにて国際規格として取り組む項目についても意見交換を行う。

• Session Style: Panel discussion. .
• Panelist :

– Screenへの発表準備内容：

露光装置の技術能力について下記内容を網羅した内容の発表依頼。

PLPの大判600x600までのサイズで今後要求が出てくるであろう1um Line Spaceが対応できる装置能力を有しているか。
PLPパネルへの露光を行う上で留意する点は何か。SEMIにて取り組むべき課題はなにか。

– TSKへの発表準備内容：

PLPパネルの薄化プロセスと技術課題についての発表依頼。

PLPの大判600x600までのサイズが対応できる装置能力を有しているか。大きな課題である反りへの対応と、その技術解
決策は何か。特にモールド樹脂表面上にRDL層を形成するにあたっての研磨工程で留意すべきことは何か。SEMIにて取
り組むべき課題はなにか。

– パナソニックへの発表準備内容：

PLP用RDL材料技術について下記内容を網羅した内容の発表依頼。

ベースがモールド樹脂上やシリコン・ガラスである場合での1um Line Spaceに対応できる材料技術について重要となる特
性はなにか。PLPパネルへのRDL材を塗布（？）する上で留意する点は何か。SEMIにて取り組むべき課題はなにか。



Technical Sharing
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Traceabilityについて

Note from Sept 9, 2019 Meeting:
• Tsunobuchi-san/Keyence from Traceability TF introduced 

the traceability activities.
• Location of ID marking for PLP panel or PLP Glass Carrier 

are specified in the document. 
• Tsunobuchi-san mentioned that Panel ID T17 which is now 

referred by 3D20-0719 is not adequate in defining the PLP 
Panel ID. 

• Team is asked to work on Traceability TF team to provide 
the necessary information to define the PLP panel ID. 
Continue to work on this through Steering WG.



Summary
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Actions

17
Note: Item# 0 means the open AI from the previous meetings

# Description Responsibility Due Remark

1
Technical Sharing:
Tsuriya to invite Mario IBRAHIM to the next meeting via tele-conferencing, 
and ask him to share Advanced Packaging Technology Overview.

Tsuriya 11/18
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Next Meeting

• Nov 18, 2019   15:00 – 17:00
– Venue: SEMI Japan Office
– Meeting Agenda:

• PLP Panel Discussion Prep Update at SEMICON Japan
• Project Opportunity Discussion
• Technical Sharing
• Others
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Participants

Name Company
Masahiro Tsuriya iNEMI
Haruo Shimamoto AIST
Takahiro Naemura Hitachi High Technologies 
Eiji Yoshino Hitachi High Technologies 
Shigeru Ono Hitachi Power Solutions
Hirokazu Tsunobuchi Keyence
Naoki Kanagawa Panasonic
Hiroyuki Shida Shin-Etsu Polymer
Yoshikazu Hirabayashi Shinko
Tutomu Okabe TDK
Yoshiyuki Yokoe Toray Engineering 
Tetsuya Yamada Towa
Yu Takada Ushio
Chie Yanagisawa SEMI Japan



3DS-IC Steering Study Group

SG Leaders:
Masahiro Tsuriya/ iNEMI
Haruo Shimamoto/ AIST
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