Procedural Review Voting Sheet
2013 Cycle 1
REGION: North America
COMMITTEE: 3DS-IC
EVENT: NA Standards Spring 2013 Meetings
DATE OF MEETING: April 2, 2013
PLACE OF MEETING: SEMI Headquarters in San Jose, California
COMMITTEE CO-CHAIRS: Richard Allen/NIST, SEMATECH; Urmi Ray/Qualcomm; Sesh Ramaswami/Applied Materials; Chris Moore/Semilab
SEMI STAFF: Paul Trio

A&R Voter: Name/Company
Date: 201x/MM/DD 

I. Document Number & Title
	Document 5409
	New Standard: Guide for Metrology for Measuring Thickness, Total Thickness Variation (TTV), Bow, Warp/Sori, and Flatness of Bonded Wafer Stacks



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
Reject 1 (Peter Wagner – Consultant)
Negative 1 of Reject 1
	Negative
	Referenced Section
	*TF/Committee to fill in if necessary

	
	
	

	
	Reason
	*Original negative comment and justification should be included.

	
	
	I do not see any reasons why this document should become a SEMI standard. At best it could become an AUX document. Therefore I reject it according to the following negatives.

-----
1. The document consists of a selected collection of very basic descriptions of measurement techniques that are basic knowledge in the semiconductor industry. It is kind of introduction for beginners or newcomers but not for engineers, but this is not the objective of a SEMI standard. It is of little help for the reader when a specific measurement task has to be solved. The document does not provided any information about the specific advantages and disadvantages of the methods described nor does it provide any information about the precision of the different measurement techniques with respect or wafer or stack specifications.

	Withdrawal
	x
	No withdrawal made
	GO TO “Related” section

	
	
	Withdrawal document received by staff on XXXX
	GO TO “Final”  (A)

	Related
	Motion and Reason
	x
	“Related” is mutually agreed upon.

	
	
	
	*This motion can be appended to the motion for Persuasive (See Persuasive Section)

	
	
	
	Negative is related (needs over 1/3 votes to pass)

	
	
	
	Negative is not related (needs 2/3 or more votes to pass)

	
	
	
	Reason
	XXXX

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

	
	Discussion
	


	
	Result of Vote (check ONE)
	XX-XX

	
	
	
	[Negative is related] > 1/3
	GO TO “Persuasive”

	
	
	
	[Negative is not related] < 2/3
	

	
	
	
	2/3=< [Negative is not related] 
	GO TO “Final”  (B)

	
	
	
	
	

	Persuasive
	Motion and Reason
	[bookmark: OLE_LINK1]
	Negative is related and persuasive (needs over 1/3 votes to pass)

	
	
	x
	Negative is related and not persuasive (needs 2/3 or more votes to pass)

	
	
	
	Reason
	The Guide is not meant to be a technical document that provides specific information on each tool.  A document that provides information on advantages or disadvantages or precision information would require tool-specific information that could potentially change over time.  The information in the guide is meant to primarily benefit those who are newcomers to 3D IC metrology.  The document could be expanded in future to address the concerns of the Reviewer but as the document currently stands, it is still a benefit to the industry.  

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

	
	Discussion
	None

	
	Result of Vote (check ONE)
	5-0

	
	
	
	[Negative is related and persuasive] > 1/3
	GO TO “Final”  (E)

	
	
	
	[Negative is related and not persuasive] < 2/3
	

	
	
	
	2/3=<[Negative is related and not persuasive] <90%
	GO TO “Final”  (C)

	
	
	x
	90% =< [Negative is related and not persuasive]
	GO TO “Not Significant Finding Option”

	Not Significant Finding Option
	This option can only be used “if the committee finds a negative not persuasive by a vote equal to or greater than 90% of the persons voting on the action”. (Regulations ¶  9.5.3.3.2)

	
	
	
	It is mutually agreed upon to term the negative “not significant”
	GO TO  (D)

	
	
	
	It is mutually agreed upon to term the negative “significant”
	GO TO  (C)


	
	Motion
	
	The negative is “not significant”.

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

	
	Vote
	
	XX-XX Motion passed with simple majority
	GO TO  (D)

	
	
	
	XX-XX Motion failed with simple majority
	GO TO  (C)

	Final
	Negative is:

	
	
	(A)
	withdrawn (counted under h in disposition)

	
	
	(B)
	not related (counted under i in disposition)

	
	x
	(C)
	related and not persuasive (significant)

	
	
	(D)
	not significant (counted under j in disposition)

	
	
	(E)
	related and persuasive
	DOCUMENT FAILS

	
	
	Comment generated. See comment #x

	A&R
	
	Not approved

	
	Reason:





Negative 2 of Reject 1
	Negative
	Referenced Section
	*TF/Committee to fill in if necessary

	
	
	

	
	Reason
	*Original negative comment and justification should be included.

	
	
	2. § 5.3 is completely superfluous. It consists of summaries of already existing SEMI standards. It does not add anything new, not does it critically assess the different standards.

	Withdrawal
	x
	No withdrawal made
	GO TO “Related” section

	
	
	Withdrawal document received by staff on XXXX
	GO TO “Final”  (A)

	Related
	Motion and Reason
	x
	“Related” is mutually agreed upon.

	
	
	
	*This motion can be appended to the motion for Persuasive (See Persuasive Section)

	
	
	
	Negative is related (needs over 1/3 votes to pass)

	
	
	
	Negative is not related (needs 2/3 or more votes to pass)

	
	
	
	Reason
	XXXX

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

	
	Discussion
	


	
	Result of Vote (check ONE)
	XX-XX

	
	
	
	[Negative is related] > 1/3
	GO TO “Persuasive”

	
	
	
	[Negative is not related] < 2/3
	

	
	
	
	2/3=< [Negative is not related] 
	GO TO “Final”  (B)

	
	
	
	
	

	Persuasive
	Motion and Reason
	
	Negative is related and persuasive (needs over 1/3 votes to pass)

	
	
	x
	Negative is related and not persuasive (needs 2/3 or more votes to pass)

	
	
	
	Reason
	Section 5.3 was meant to be a guide to users who may not be familiar with these terms. Relevant SEMI documents are also referenced.

	
	Motion by/2nd by
	Victor Vartanian (SEMATECH) / Win Baylies (BayTech Group)

	
	Discussion
	None

	
	Result of Vote (check ONE)
	5-0

	
	
	
	[Negative is related and persuasive] > 1/3
	GO TO “Final”  (E)

	
	
	
	[Negative is related and not persuasive] < 2/3
	

	
	
	
	2/3=<[Negative is related and not persuasive] <90%
	GO TO “Final”  (C)

	
	
	x
	90% =< [Negative is related and not persuasive]
	GO TO “Not Significant Finding Option”

	Not Significant Finding Option
	This option can only be used “if the committee finds a negative not persuasive by a vote equal to or greater than 90% of the persons voting on the action”. (Regulations ¶  9.5.3.3.2)

	
	
	
	It is mutually agreed upon to term the negative “not significant”
	GO TO  (D)

	
	
	
	It is mutually agreed upon to term the negative “significant”
	GO TO  (C)


	
	Motion
	
	The negative is “not significant”.

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

	
	Vote
	
	XX-XX Motion passed with simple majority
	GO TO  (D)

	
	
	
	XX-XX Motion failed with simple majority
	GO TO  (C)

	Final
	Negative is:

	
	
	(A)
	withdrawn (counted under h in disposition)

	
	
	(B)
	not related (counted under i in disposition)

	
	x
	(C)
	related and not persuasive (significant)

	
	
	(D)
	not significant (counted under j in disposition)

	
	
	(E)
	related and persuasive
	DOCUMENT FAILS

	
	
	Comment generated. See comment #x

	A&R
	
	Not approved

	
	Reason:



Negative 3 of Reject 1
	Negative
	Referenced Section
	*TF/Committee to fill in if necessary

	
	
	

	
	Reason
	*Original negative comment and justification should be included.

	
	
	3. There is no systematic structure for the descriptions of the different measurement techniques. I would have expected a structure of the document for describing the different measurement techniques, e.g. as follows:
- Description of the technique
- Specific advantages and disadvantages
- Limitations and error sources
- Inherent precision
- Potential application

	Withdrawal
	x
	No withdrawal made
	GO TO “Related” section

	
	
	Withdrawal document received by staff on XXXX
	GO TO “Final”  (A)

	Related
	Motion and Reason
	x
	“Related” is mutually agreed upon.

	
	
	
	*This motion can be appended to the motion for Persuasive (See Persuasive Section)

	
	
	
	Negative is related (needs over 1/3 votes to pass)

	
	
	
	Negative is not related (needs 2/3 or more votes to pass)

	
	
	
	Reason
	XXXX

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

	
	Discussion
	


	
	Result of Vote (check ONE)
	XX-XX

	
	
	
	[Negative is related] > 1/3
	GO TO “Persuasive”

	
	
	
	[Negative is not related] < 2/3
	

	
	
	
	2/3=< [Negative is not related] 
	GO TO “Final”  (B)

	
	
	
	
	

	Persuasive
	Motion and Reason
	
	Negative is related and persuasive (needs over 1/3 votes to pass)

	
	
	x
	Negative is related and not persuasive (needs 2/3 or more votes to pass)

	
	
	
	Reason
	Some of these items would involve a matter of opinion (advantages and disadvantages, as well as limitations).  This SEMI document was not intended to provide technical advice but was meant to provide general information to guide the user to more in-depth investigation of the techniques that are available for bonded wafer stack metrology.  Error sources and precision would require testing to verify.  

The document does specify:
Section 2.4 — “Each technology has unique strengths and weaknesses—some rely on front-side illumination, others on back-side illumination.  Some techniques can measure the thicknesses of individual layers in the bonded wafer stack, and some are additionally capable of measuring surface nanotopography.”
Section 2.5 — “The metrology examples provided in this Guide originated from industry experts and are believed to be representative of tool performance as of the year 2012.  However, as tool and measurement techniques continue to evolve and improve, BWS measurement performance may surpass what is contained in this Guide.  The user should investigate metrology suppliers’ current capabilities.”

The potential application in this document is bonded wafer stack thickness.

	
	Motion by/2nd by
	Victor Vartanian (SEMATECH) / Ilona Schmidt (Corning)

	
	Discussion
	None

	
	Result of Vote (check ONE)
	5-0

	
	
	
	[Negative is related and persuasive] > 1/3
	GO TO “Final”  (E)

	
	
	
	[Negative is related and not persuasive] < 2/3
	

	
	
	
	2/3=<[Negative is related and not persuasive] <90%
	GO TO “Final”  (C)

	
	
	x
	90% =< [Negative is related and not persuasive]
	GO TO “Not Significant Finding Option”

	Not Significant Finding Option
	This option can only be used “if the committee finds a negative not persuasive by a vote equal to or greater than 90% of the persons voting on the action”. (Regulations ¶  9.5.3.3.2)

	
	
	
	It is mutually agreed upon to term the negative “not significant”
	GO TO  (D)

	
	
	
	It is mutually agreed upon to term the negative “significant”
	GO TO  (C)


	
	Motion
	
	The negative is “not significant”.

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

	
	Vote
	
	XX-XX Motion passed with simple majority
	GO TO  (D)

	
	
	
	XX-XX Motion failed with simple majority
	GO TO  (C)

	Final
	Negative is:

	
	
	(A)
	withdrawn (counted under h in disposition)

	
	
	(B)
	not related (counted under i in disposition)

	
	x
	(C)
	related and not persuasive (significant)

	
	
	(D)
	not significant (counted under j in disposition)

	
	
	(E)
	related and persuasive
	DOCUMENT FAILS

	
	
	Comment generated. See comment #x

	A&R
	
	Not approved

	
	Reason:



Negative 4 of Reject 1
	Negative
	Referenced Section
	*TF/Committee to fill in if necessary

	
	
	

	
	Reason
	*Original negative comment and justification should be included.

	
	
	4. Finally I miss a table comparing the different measurement techniques regarding their capabilities, such as parameter resolution, sensitivity, spatial resolution, installation requirements, and so on.

	Withdrawal
	x
	No withdrawal made
	GO TO “Related” section

	
	
	Withdrawal document received by staff on XXXX
	GO TO “Final”  (A)

	Related
	Motion and Reason
	x
	“Related” is mutually agreed upon.

	
	
	
	*This motion can be appended to the motion for Persuasive (See Persuasive Section)

	
	
	
	Negative is related (needs over 1/3 votes to pass)

	
	
	
	Negative is not related (needs 2/3 or more votes to pass)

	
	
	
	Reason
	XXXX

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

	
	Discussion
	


	
	Result of Vote (check ONE)
	XX-XX

	
	
	
	[Negative is related] > 1/3
	GO TO “Persuasive”

	
	
	
	[Negative is not related] < 2/3
	

	
	
	
	2/3=< [Negative is not related] 
	GO TO “Final”  (B)

	
	
	
	
	

	Persuasive
	Motion and Reason
	
	Negative is related and persuasive (needs over 1/3 votes to pass)

	
	
	x
	Negative is related and not persuasive (needs 2/3 or more votes to pass)

	
	
	
	Reason
	Items such as parameter resolution, sensitivity, spatial resolution, and installation would be useful but is beyond the scope of this document.  The document could be expanded in the future to include these topics or separate test procedures could be written.

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

	
	Discussion
	None

	
	Result of Vote (check ONE)
	5-0

	
	
	
	[Negative is related and persuasive] > 1/3
	GO TO “Final”  (E)

	
	
	
	[Negative is related and not persuasive] < 2/3
	

	
	
	
	2/3=<[Negative is related and not persuasive] <90%
	GO TO “Final”  (C)

	
	
	x
	90% =< [Negative is related and not persuasive]
	GO TO “Not Significant Finding Option”

	Not Significant Finding Option
	This option can only be used “if the committee finds a negative not persuasive by a vote equal to or greater than 90% of the persons voting on the action”. (Regulations ¶  9.5.3.3.2)

	
	
	
	It is mutually agreed upon to term the negative “not significant”
	GO TO  (D)

	
	
	
	It is mutually agreed upon to term the negative “significant”
	GO TO  (C)


	
	Motion
	
	The negative is “not significant”.

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

	
	Vote
	
	XX-XX Motion passed with simple majority
	GO TO  (D)

	
	
	
	XX-XX Motion failed with simple majority
	GO TO  (C)

	Final
	Negative is:

	
	
	(A)
	withdrawn (counted under h in disposition)

	
	
	(B)
	not related (counted under i in disposition)

	
	x
	(C)
	related and not persuasive (significant)

	
	
	(D)
	not significant (counted under j in disposition)

	
	
	(E)
	related and persuasive
	DOCUMENT FAILS

	
	
	Comment generated. See comment #x

	A&R
	
	Not approved

	
	Reason:



Disposition of Reject 1
	4
	Original number of Negatives 
	(g)

	
	# of Negatives withdrawn 
	(h)

	
	# of Negatives found not related 
	(i)

	
	# of Negatives found not significant 
	(j)

	Final
	
	g-(h+i+j)=0
	 Reject is Not Valid and is not included in the denominator of § VI. Approval Conditions Check

	
	x
	g-(h+i+j)>0
	 Reject is included in the denominator of § VI. Approval Conditions Check

	
	
	Reject without a Negative
	 Not Valid


Note: If all of the negative material included with a reject vote is withdrawn, determined to be not related, or determined to be not significant, the reject vote is not valid. (Regulations ¶ 9.4.3.3) 

	A&R
	
	Not approved

	
	Reason:





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

	
	From
	Sesh Ramaswami (Applied Materials)

	
	Comment
	Approved with the following comments that I would like other inputs on: These techniques work well on blanket bonded wafers. Wafers with bumps with them throw off metrology quite a bit. Also, we have observed that with calibrations change a lot (esp. if IR is used) with adhesive systems also.

	
	Discussion
	TF Response: We appreciate Sesh’s comments and will consider for future work as suggested and will seek additional industry participation.

	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 2
	Comment
	Referenced Section
	*TF/Committee to fill in if necessary

	
	From
	Gretchen Patti (Tezzaron)

	
	Comment
	Our process engineer has practical concerns about the time needed to measure thickness, bow, warp, & TTV with white light and/or acoustic microscopy.  In his experience, these technologies “take forever” for such measurements, although white light is good for surface analysis such as morphology and topology inspection.  Higher throughput may be achieved with IR laser profiling or IR interferometry with confocal microscope.  (Capacitance metrology and differential backpressure metrology are also high throughput technologies, although less accurate.)

	
	Discussion
	TF Response: We appreciate Gretchen’s comments related to throughput and will consider these comments for future work.

	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:




[bookmark: _GoBack]V. Summary of Editorial Changes
There were no editorial changes for ballot 5409.




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.

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

	
	
	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
	Name (Company)/Name (Company)

	
	Discussion
	XXXX

	
	Vote
	XX-XX

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

	
	
	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
	Victor Vartanian (SEMATECH) / Win Baylies (BayTech Group)

	Discussion
	None

	Vote
	5-0 

	Final Action
	x
	Motion passed

	
	
	Motion failed 

	A&R
	
	Approved

	
	
	Not approved

	
	Reason:
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