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1. Charter & Scope
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• Charter: This Task Force will focus on the development of specifications for glass 
carriers used for Panel Level Packaging (PLP).
• Scope: 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

2. Members
• New members from Hitachi Chemical, Shimadzu and Kuramoto jointed.
• From NA region M.C. Lu of Monte Rosa Technology joined.  
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		No		Last Name		First Name		Company		Email		Note

		1		Takahashi		Mamoru		Namics		mamorutakahashi@namics.co.jp		TF Leader

		2		Hashimoto		Takeshi		AGC		takeshi.hashimoto@agc.com

		3		Yamazaki		Kuniaki		Corning		YamazakiK1@corning.com

		4		Kobinata		Kyosuke		DISCO		kkobinata@disco.co.jp

		5		Shida		Hiroyuki		Shin-Etsu Polymer		hshida@shinpoly.co.jp

		6		Lu		Mei-Chien		Monte Rosa Technology		mclumailbox@gmail.com

		7		Chiba		Kazuhiko		Kuramoto		ka.chiba@kuramoto.co.jp

		8		Takano		Nozomu		Hitachi Chemical		n-takano@hitachi-chem.co.jp

		9		Nishida		Kazuhiro		Hitachi Chemical		k-nishida@hitachi-chem.co.jp

		10		Ueyama		Hiroyuki		Shimadzu		ueyama.hiroyuki.z4w@shimazu.co.jp

		11		yamashita		Takuya		Shimadzu		yamashita.takuya.wp5@shimazu.co.jp
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3. SNARF
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• Title: New Standard: Specification for Glass Carrier Characteristics for Panel Level 
Packaging (PLP) Applications
• Rationale: 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.

4. Meetings
• 1st: July 1st, 2019 
• 2nd: September 6th, 2019
• 3rd: October 31st, 2019 – scheduled 
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		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
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5. Standards Development
• Yamazaki-san/Corning and Hashimoto-san/AGC introduced their specification ideas.  
• Many specification items will be referred standards from FPD Materials & Components 
Committee and followed the terminologies and definitions.

– To be reviewed related SEMI Standards (i.e. SEMI D24)

• The term “carrier” is used mainly as cassette, container or box to transport/store for 
substrates. Need to define the term “glass carrier” at new standards.

– SEMI 3D2: carrier wafer
– SEMI 3D20: process carrier


Specifications ver 3

		PLP Glass Carier Specifications rev 2												Draft: 2019/09/19



		No.		Item		Specification				Measurement Method		Reference		SEMI 3D20 Draft

						AGC		Corning

		1-1		Size
      Length
      Width		510 mm +/- 1.0 mm x 515 mm +/- 1.0 mm
510 mm +/- 0.2 mm x 515 mm +/- 0.2 mm
600 mm +/- 1.0 mm x 600 mm +/- 1.0 mm
600 mm +/- 0.2 mm x 600 mm +/- 0.2 mm
300 mm +/- 1.0 mm x 300 mm +/- 1.0 mm
300 mm +/- 0.2 mm x 300 mm +/- 0.2 mm
Other		510 mm +/- 1.0 mm x 515 mm +/- 1.0 mm
600 mm +/- 1.0 mm x 600 mm +/- 1.0 mm		Laser Gauge
Vernier Caliper		+/- 0.40 mm @SEMI D5		
510 mm +/- 1.0 mm x 515 mm +/- 1.0 mm
600 mm +/- 1.0 mm x 600 mm +/- 1.0 mm

		1-2		Thickness		0.70 mm +/- 0.03 mm
1.10 mm +/- 0.03 mm
1.30 mm +/- 0.03 mm
1.50 mm +/- 0.03 mm
1.80 mm +/- 0.03 mm
Other		0.7 mm +/- 0.07 mm
1.1 mm +/- 0.10 mm		Laser Gauge
Ultrasonic Thickness Gauge
Micrometer		SEMI D24		(200 µm - 3 mm)

		1-3		Squareness		 | Pr/a | =/< 0.001 
(0.51mm @a=510 mm, 0.60 mm @a=600 mm) 		 +/- 0.83 mm		Laser Gauge
Dial Gauge
Squareness measuring instrument		SEMI D4 ( D24:Figure 2)		(≦0.01 mm)

		1-4		Straightness				 +/- 0.4 mm		Dial Gauge		SEMI D5

		1-5		Surface Roughness		=/< 2 nm  @AFM
=/< 20 nm
Other		 =/< 20 nm		Stylus method roughness measuring		SEMI D7

		1-6		TTV		=/< 10 μm
=/< 30 μm
=/< 60 μm
Other		=/< 60 μm		Laser Gauge
Ultrasonic Thickness Gauge
Micrometer		SEMI D24

		1-7		Edge Exclusion		=/< 10 mm
Other		=/< 10 mm				(=/< 0 mm @SEMI D3)

		1-8		Warp		=/< 0.3 mm
=/< 0.6 mm
Other		 =/< 0.60 mm		Gap Gauge		SEMI D24		6 mm   for  510 mm x 515 mm panel
7.2 mm for 600 mm x 600 mm panel

		1-9		Edge Condition		Rounded: Bevel with = 0.05 mm ~ 0.7 mm
45 deg. chamfering: Bevel with = 0.05 mm ~ 0.7 mm
Other		 Rounded: Bevel with = 0.1 mm ~ 0.6 mm				SEMI D24

		1-10		Orientation Corner
      C1x x C1y
Rest of 3 Corners
      C2x x C2y		Symmetric :C1x x C1y = 3.0 mm +/- 1.5 mm x 3.0 mm +/- 1.5 mm
Asymmetric: C1x x C1y = 5.0 mm +/- 1.5 mm x 2.0 mm +/- 1.0 mm
C2x & C2y = 1.5 +/- 1.0 mm		Symmetric :C1x x C1y = 4.0 mm +/- 1.0 mm x 4.0 mm +/- 1.0 mm
Asymmetric: C1x x C1y = 5.0 mm +/- 1.5 mm x 2.0 mm +/- 1.5 mm
C2x & C2y = 1.5 +/- 1.0 mm				SEMI D24
SEMI D12

		1-10		Alignment Mark

		1-11		ID Mark		SEMI T7
SEMI M12
SEMI T7 + M12
None						SEMI T7
SEMI M12

		1-12		ID Mark Location		Front Side (Device Side)
Back Side		4.0 mm +/- 1.0mm x 4.0 mm +/- 1.0 mm from Orientation Corner

		1-13		Youg's Modulus		_______ Gpa				Ultrasonic Gauge		ASTM C623

		1-14		Coefficient of Therrmal Expansion
(CTE)		_______ ppm/K				Dilatometer		(SEMI 3D2)

		1-15		CTE Temperature Range		30 ℃ ~ 220 ℃
Other						(SEMI 3D2)

		1-16		Sctatch/Dig		40/20
60/40
Other						ANSI 0P1.002-200

		1-17		Bubble/Inclusions		=/< 0.25 mm equivalent length (L+W)/2
Other						(SEMI 3D2)

		1-18		Edge Chips		=/< 0.1 mm
Other						 SEMI MF523
 JIS H 0614
 SSIS

		1-19		Edge Cracks		None						 SEMI MF523
 JIS H 0614
 SSIS



















Specifications ver 2

		PLP Glass Carier Specifications rev 2										Draft: 2019/08/28



		No.		Item		Specification		Measurement Method		Note		SEMI 3D20 Draft

		1-1		Size
      Length
      Width		 
L mm +/- ll mm
W mm +/- ww mm		Laser Gauge				SEMI 3D20:
510 mm +/- 1.0 mm x 515 mm  +/- 1.0 mm
600 mm +/- 1.0 mm x 600 mm  +/- 1.0 mm

		1-2		Thickness		T mm +/- tt mm		Laser Gauge		0.7 mm +/- 0.07 mm
1.1 mm +/- 0.10 mm		(200 µm - 3 mm)

		1-3		Squareness		+/- ff degree ( +/- xx mm)		Laser Gauge
Squareness measuring instrument		 +/- 0.83 mm		(≦0.01 mm)

		1-4		Straightness				Dial Gauge		 +/- 0.4 mm

		1-5		Surface Roughness				Stylus method roughness measuring		 =/< 20 nm

		1-6		TTV						60 μm

		1-7		Edge Exclusion

		1-8		Warp		≦ xx mm		Gap Gauge		 =/< 0.60 mm		6 mm   for  510 mm x 515 mm panel
7.2 mm for 600 mm x 600 mm panel

		1-9		Edge Treatment/Chamfering		R or C				 R 0.1 mm - 0.6 mm

		1-10		Orientation Corner
      Location
      Shape
      Rest of 3 Corners		

C1x x C1y
C2x x C2y				C1x x C1y = 4.0 +/- 1.0 mm x 4.0 +/- 1.0 mm
or C1x x C1y = 5.0 +/- 1.5 mm x 2.0 +/- 1.5 mm
C2x & C2y = 1.5 +/- 1.0 mm

		1-10		Alignment Mark

		1-11		ID Mark



































Specifications ver 1

		PLP Glass Carier Specifications rev 1								Draft: 2019/08/28



		No.		Item		Specification		Measurement Method		Note

		1-1		Size
      Length
      Width		 
L mm +/- ll mm
W mm +/- ww mm		Laser Gauge		SEMI 3D20:
510 mm +/- 1.0 mm x 515 mm  +/- 1.0 mm
600 mm +/- 1.0 mm x 600 mm  +/- 1.0 mm

		1-2		Thickness		T mm +/- tt mm		Laser Gauge		0.7 mm +/- 0.07 mm
1.1 mm +/- 0.10 mm

		1-3		Squareness		+/- ff degree ( +/- xx mm)		Laser Gauge
Squareness measuring instrument		 +/- 0.83 mm

		1-4		Straightness				Dial Gauge		 +/- 0.4 mm

		1-5		Surface Roughness				Stylus method roughness measuring		 =/< 20 nm

		1-6		TTV						60 μm

		1-7		Warp		≦ xx mm		Gap Gauge		 =/< 0.60 mm

		1-8		Edge Treatment/Chmfering		R or C				 R 0.1 mm - 0.6 mm

		1-9		Orientation Corner
      Location
      Shape
      Rest of 3 Corners		

C1x x C1y
C2x x C2y				C1x x C1y = 4.0 +/- 1.0 mm x 4.0 +/- 1.0 mm
or C1x x C1y = 5.0 +/- 1.5 mm x 2.0 +/- 1.5 mm
C2x & C2y = 1.5 +/- 1.0 mm

		1-10		Alignment Mark



































Specifications

		PLP Glass Carier Specifications								Draft: 2019/07/31



		No.		Item		Specification		Measurement Method		Note

		1-1		Size
      Length
      Width		 
L mm +/- ll mm
W mm +/- ww mm		Laser Gauge		SEMI 3D20:
510 mm +/- 1.0 mm x 515 mm  +/- 1.0 mm
600 mm +/- 1.0 mm x 600 mm  +/- 1.0 mm

		1-2		Thickness		T mm +/- tt mm		Laser Gauge

		1-3		Squareness		+/- ff degree ( +/- xx mm)		Laser Gauge
Squareness measuring instrument

		1-4		Straightness

		1-5		Surface Roughness

		1-6		TTV

		1-7		Warp		≦ xx mm		Gap Gauge

		1-8		Edge Treatment/Chmfering		R or C

		1-9		Orientation Corner
      Location
      Shape
      Rest of 3 Corners		

C1x x C1y
C2x x C2y

		1-10		Alignment Mark



































Refered Standards

		Refered Standards

				SEMI D5-94		Standard Size for Flat Panel Display Substrates

				SEMI D7-94		FPD Glass Substrate Surface Roughness Measurement Method

				SEMI D12-95 		Specification for Edge Condition of Flat Panel Display (FPD) Substrates

				SEMI D15-1296 		FPD Glass Substrate Surface Waviness Measurement Method

				SEMI D24-0200		Specification for Glass Substrates Used to Manufacture Flat Panel Displays

				SEMI D52-0708 		Specification for Reference Position of Substrate ID
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