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I. Document Number & Title
	Document 5410
	New Standard: Guide for Metrology Techniques to be used in Measurement of Geometrical Parameters of Through-Silicon Vias (TSVs) in 3DS-IC Structures



II. Tally (Staff to fill in)

Voting Tally: As-cast tally after close of voting period
A minimum of 60% of the voting interests that have voting members within the technical committee must return votes. (Regulations ¶ 9.6.1)



	A&R
	
	Not approved

	
	Reason:



III. Rejects
There were no reject votes received for ballot 5410.


IV. Comments
Comment 1a
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	2.5
   replace “colleagues” with “experts”

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1b
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	6.1.
   Delete sentence   It hardly needs… sort.
   The capability of acquiring (delete) images
   Delete “for all the measurement tools listed above” (no tool is listed)

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1c
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	6.1.

Add location to “Examples are shown below”

	
	Discussion
	Addressed as an editorial change. See editorial change #1 in section V.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	x
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1d
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	6.2
    Delete “however, proper…. analysis.”

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1e
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	7.1
    Replace “tool” with “technique in last line “…cross section SEM is the technique usually…”

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1f
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	7.3
    Replace “forms” with “form”. It refers to both, measurement and interpretation.

	
	Discussion
	After further discussion, the comment was withdrawn by voter via email (March 30, 2013).

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1g
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	7.4
    Should this be “visible and IR” rather than “optical and IR”

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1h
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	NOTE 1: 
Why is X ray microscopy “destructive”?

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1i
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	8.2
   Remove “from contributing organization” twice in paragraph, as it’s already indicated in the first line.

	
	Discussion
	Addressed as an editorial change. See editorial change #2 in section V.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	x
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1j
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	9.1.1.1 'collected using an interferometry…'

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:



Comment 1k
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Santiago Fernando-Gomez (Fernando-Gomez Consulting)

	
	Comment
	Units in Figure 15?

	
	Discussion
	To be considered in a future revision.

	Action proposed
	x
	The committee agreed to do one of the following actions. 

	
	
	*No motion is required in this step.

	
	


	x
	No further action was taken by the committee.

	
	
	
	Refer to the task force for more consideration. 

	
	
	
	New Business

	
	
	
	Other

	
	Editorial Change
	

	
	

	
	Case 1: No vote in this section :

	
	
	
	To be included and voted on in § 5. Summary of Editorial Changes.

	
	
	
	Case 2: Voted in this section : 

	
	
	
	Original section number and at least one full sentence are required in “FROM” and “TO” fields.

	
	

	1
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	
	

	2
	FROM: Section xxx


	
	
	
	To: Section xxx


	
	
	
	Justification (If necessary)


	Motion by/2nd
	Name (Company)/Name (Company)

	Vote
	XX-XX Motion passed (or failed)

	A&R
	
	Not approved

	
	Reason:




V. Summary of Editorial Changes
Note: Original section number and at least one full sentence are required in “FROM” and “TO” fields.
	1
	Proposed Change:
Revise ¶ 6.1 of Document 5410 as follows:

	
	FROM: Section 6.1
6.1 Image-based dimensional measurements — A typical route to performing image-based dimensional measurements of TSVs consists of two steps: a) Acquire a digital image of the TSV; and b) Analyze the image. It hardly needs to be stated that in the 21st century both of these steps are carried out with the aid of digital computers of some sort. The capability of acquiring digital images is offered by multiple vendors for all of the measurement tools listed above. Basic interactive tools for the analysis of digital images are widely available, in some cases free, for example ImageJ1. Several images of TSVs have been published in the open technical literature; SEM images are particularly popular2,3. Examples are shown below.


	
	TO: Section 6.1
6.1 Image-based dimensional measurements — A typical route to performing image-based dimensional measurements of TSVs consists of two steps: a) Acquire a digital image of the TSV; and b) Analyze the image. It hardly needs to be stated that in the 21st century both of these steps are carried out with the aid of digital computers of some sort. The capability of acquiring digital images is offered by multiple vendors for all of the measurement tools listed above. Basic interactive tools for the analysis of digital images are widely available, in some cases free, for example ImageJ1. Several images of TSVs have been published in the open technical literature; SEM images are particularly popular2,3. Examples are shown below in ¶ 8.2.


	
	Justification: (if necessary)
Editorial change proposed for clarification.

	2
	Proposed Change:
Revise ¶ 8.2 of Document 5410 as follows:

	
	FROM: Section 8.2
8.2 Examples of measurements of TSV dimensions on SEM images — Example images from contributing organizations and the technical literature, demonstrating measurements of dimensions of TSVs and similar structures in cross-sectional SEM images, are shown in Figures 3-5. Figure 3, from a contributing organization, illustrates research-style manual annotation of the image to obtain dimensions by use of an image analysis software package. Note the dimension on the figure. The TSV depth is approximately 50 µm. Figure 4, from a contributing organization, shows a TSV-like excavation in a silicon wafer, imaged as a SEM cross-section, annotated with measurements of the depth and diameters at several intermediate depths. Figure 5 shows an image of a TSV made by laser drilling10. The topography of the sidewall is different from that of TSVs made by other etch processes.


	
	TO: Section 8.2
8.2 Examples of measurements of TSV dimensions on SEM images — Example images from contributing organizations and the technical literature, demonstrating measurements of dimensions of TSVs and similar structures in cross-sectional SEM images, are shown in Figures 3-5. Figure 3, from a contributing organization, illustrates research-style manual annotation of the image to obtain dimensions by use of an image analysis software package. Note the dimension on the figure. The TSV depth is approximately 50 µm. Figure 4, from a contributing organization, shows a TSV-like excavation in a silicon wafer, imaged as a SEM cross-section, annotated with measurements of the depth and diameters at several intermediate depths. Figure 5 shows an image of a TSV made by laser drilling10. The topography of the sidewall is different from that of TSVs made by other etch processes.


	
	Justification: (if necessary)
Editorial change proposed to avoid redundancy. The sources of these figures were already addressed in the first sentence of the paragraph:

“Example images from contributing organizations and the technical literature, demonstrating measurements of dimensions of TSVs and similar structures in cross-sectional SEM images, are shown in Figures 3-5.”

	Motion
	To approve the above editorial changes

	Motion by/2nd by
	Steve Martell (Sonoscan) / Ilona Schmidt (Corning)

	Discussion
	None

	Vote
	5-0 Motion passed

	A&R
	
	Not approved

	
	Reason:




VI. Approval Conditions Check

APPROVAL CONDITION 1: All negatives have been discussed and were withdrawn, found not related, or not persuasive. (Regulations ¶ 9.6.2)

APPROVAL CONDITION 2: At least 90% of the sum of the valid accept and reject votes must be accept. (Regulations ¶ 9.6.3)

Note: if both approval conditions are not satisfied, the document fails.


	A&R
	
	Not approved

	
	Reason:




VII. Safety Check
See § 14 of the Regulations for further information
	Motion:
	x
	This is not a Safety Document: when all safety-related information is removed, the document is still technically sound and complete. 

	
	
	This is a Safety Document: when all safety-related information is removed, the document is not technically sound and complete.

	
	
	
	Safety Checklist (Regulations ¶ 14.3) is complete and has been included with the document throughout the balloting process.  

	Motion by/2nd by
	Steve Martell (Sonoscan) / Victor Vartanian (SEMATECH)

	Discussion
	None

	Vote
	5-0 Motion passed

	A&R
	
	Not approved

	
	Reason:



VIII. Intellectual Property Check 
Note: This ballot may be all or part of a Standard or Safety Guideline.  This IP check applies to the entire Standard or Safety Guideline.  See § 15 of the Regulations for further information
	x
	The meeting chair asked those present in person or by electronic link, if they were aware of any potentially material patented technology or copyrighted items* in the Standard or Guideline.

	
	
	No potentially material patented technology or copyrighted items are known
	GO TO SECTION IX

	
	X
	Potentially material patented technology or copyrighted items are known but a Letter of Assurance (LOA) or copyright release for such material has been obtained or presented to the committee.
	GO TO SECTION IX

	
	
	Potentially material patented technology or copyrighted items are known but an LOA or copyright release for some of the material(s) has NOT been obtained or presented to the committee

	
	MOTION
	
	Ask ISC for special permission to publish

	
	
	
	Quit activity

	
	
	
	Wait for LOA for patented technology or release of copyrighted items.

	
	Motion by/2nd by
	Steve Martell (Sonoscan) / Victor Vartanian (SEMATECH)

	
	Discussion
	[bookmark: _GoBack]Per ¶ 15.4.1.3 of the Regulations, the committee found that copyrighted material (Figure 5) has been reproduced in the Document and its reproduction is justified on technical grounds. Copyright release for such material has been obtained or presented to the committee.

	
	Vote
	5-0

	
	Final Action
	x
	Motion Passed

	
	
	
	Motion Failed

	A&R
	
	Not approved

	
	Reason:



* Note: Such potentially material patented technology or copyrighted items might have become known since the Standard or Safety Guideline was last reviewed, or might become relevant due to this ballot.

IX. Action for this document
	Motion 
	
	This document passed committee review as balloted and will be forwarded to the A&R for procedural review.

	
	x
	This document passed committee review with editorial changes and will be forwarded to the A&R for procedural review.

	
	
	This document failed committee review and will be returned to the task force for rework.

	
	
	This document failed committee review and work will be discontinued.

	Motion by/2nd by
	Steve Martell (Sonoscan) / Ilona Schmidt (Corning)

	Discussion
	None

	Vote
	5-0 

	Final Action
	x
	Motion passed

	
	
	Motion failed 

	A&R
	
	Approved

	
	
	Not approved

	
	Reason:
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