Editors Comments
System Drivers and Design
SYSTEM DRIVERS

Moved tables into Excel file.

Accepted all changes

Did a document compare to see your changes from the 2008 document and these are highlighted in yellow.

Table SYSD 4 still has 2007 and 2008 columns which were to be removed this year by me.  I removed these columns..

Removed the words “UPDATED” from the figures as needed.

Deleted Brederlow’s comments

===

DESIGN Chapter Text

Move data tables into excel, but kept the text tables in the document since this makes since.

I reviewed and accepted the tracked changes in this document.  

Did a document compare to see your changes from the 2008 document and these are highlighted in yellow. Added Patrick Cogez’s comments.
Added figure numbering where needed [Figure 7]
Figure DESN7 needs title.

Added potential solutions legends and proper colors / patterns.

Following Table DESN3 – where is the power roadmap mentioned for that section?   Also, this is a fragment, not a sentence.

Difficult Challenges are for 32nm? Should be 16nm for 2009?  I did NOT change yet.

==

New table needs title: I used “Description of Improvement” [this will be renumbered as “DESN2”

==

Under Design cost, I do not understand the box character with Patrick’s edits.

ReNumbering Key for Tables

	2007-2008 Table #
	2009 Table #

	DESN1
	DESN1

	DESNX
	DESN2

	DESN2
	DESN3

	DESN3
	DESN4

	DESN4
	DESN5

	DESN5
	DESN6

	DESN6
	DESN7

	DESN7
	DESN8

	DESN8
	DESN9

	DESN9
	DESN10

	DESN10
	DESN11

	DESN11
	DESN12

	DESN12
	DESN13


Table DESN3--Corrected DRAM ½ pitch numbers to the 2009 ORTC

Test and Test Equipment 

Test Chapter text

Nice job overall.

Corrected Titles to match table file titles:

Table TST1 in document from Table TST1     Key Test Drivers, Challenges and Opportunities to Table TST1  Summary of Key Test Drivers, Challenges, and Opportunities
Correct Table 2 title in document to the same as in the excel file from Table TST2   Test Parallelism  to Table TST2   Multi-site Test for Product Segments
Correct Table 7 title in document to the same as in the excel file from Table TST7 Test Data Volume Multipliers to Table TST7  Vector Multipliers 
Table Notes:
“Table #” added to title for tables

General edits included removing 2007 and 2008 year columns if needed, deleting extraneous cell comments or Excel error smart tags, and correcting cell colors for style conventions.

I think you and I talked about leaving tab titles for Test intact, so I did, although this is not the convention:

Table TST3 “Stages” of Adaptive Test—for the tab title in Excel, I used “Table TST3-Adaptive Test”

Table TST4 – Tab = “Test Implications”

Table TST5 – Added title

Tables TST5, TST6, -- Had to paste as values without formulas, since formulas were based on 2007 and 2008 columns.  I did this so I could delete 2007 and 2008 columns.
Table TST8 – kept formulas, moved the column indicating these rows to the right. 

Added “Driver” to the column next to 2024.

**Table TST14 – looks like there are “orange” cells but not sure.  I updated to the right pattern, but PLEASE CHECK against the original!  If these need to be yellow filled, let me know. 

Also corrected the “degree symbol” it was messed up in the original.

Wireless

Last figure [Figure RFAMS4 ] needs a title
I did not provide hyperlinks to these to the back of the document. I can do as an upgrade after publishing if you would like this, but there is little value-add to this step.
ERM

Chapter notes

Removed section numbering 
Placed all tables’ links
We had two Figure 2s! 
Second Figure 2 needed a title—please check and confirm what I did:

ERD8 – 1 link per page

We are not placing links within the chapters to other sections within that chapter since navigation in a pdf is tough.
Page 12 there is a reference callout “See the Tc Table”???
I did NOT add hyper links to the references since rechecking these would be time consuming and subject to error.  (I will add these after we publish as an upgrade to the chapter.) 

Page 20 refers to this document: Complex Metal Oxide Heterointerfaces and Superlattices.  Where is this? 
Several places in the Lithography section refers to the 2007 Lithography chapter, I changed to 2009.  Please confirm
A couple of references have numbers in parantheses before the authors names.  Ref. #s 335 and 349.
Reference 317 was highlighted? do we have any more information for this? 

[317] E. Giannelis, Cornell University
Table Notes
Table ERM3 has 2 references, “a” and “e”.  I changed “e” to “b”

Table ERD8 from ERD was included in the ERM table file as part of the original materials. Since ERD and ERM are in the same excel file, I did NOT include with the ERM tables. Check out the ITWG index in the table file to see what I mean.  Please confirm.
Table ERM8 last 2 columns hardly has any info, a bunch of “TBD”s—is this a complete table?

Table ERM10, reference [I] is blank

Table ERM12 has a asterisk and “*MRAM but no note. Deleted “*”
FEP
Finalize supplemental links and a couple of questions:

There is a reference to FEP Table 19 on page 28

Update the statement for 2009:

Mixed Signal Devices and Feature Size

As noted above FeRAM technology has lagged behind leading edge memories such as Flash and DRAM. Although this gap exists, manufacturers have developed devices which use advanced CMOS such as 0.13µm technology but use 0.18 µm technology for the Metal 1 half pitch width for FeRAM as shown in Table FEP9. The FeRAM technology node is defined here by Metal 1 half pitch width for this roadmap. Combining advanced CMOS technology with relaxed designed rules for FeRAM, is expected to increase the number of applications for FeRAM. Table FEP9 shows a feature size of 0.13µm for year 2007 commercial product using the same criteria as DRAM. Feature size scaling is forecasted to occur at approximately 0.8( every four years which is at a slower pace than other established memories. 
Lithography
The section heading for Difficult Challenges—Long Term < 22 nm, but the table is for ≤22nm, so I changed to” ≤ “  Please confirm.
Added in the Difficult Challenges tables 2a and 2b. to the chapter

Check placement of Lithography Table LITH2a and 2b.

Chapter comments: 

Spelled out HP for half pitch

Page 2, incomplete sentence:

Progressive defect formation has become a greater problem with organic and inorganic deposits forming on masks after many wafers are exposed. This has caused a 13X increase in the reworking of masks made for 193 nm lithography compared to older 248 nm technology of (REF-2). Mask damage from electrostatic discharge (ESD) has long been a concern; it is expected to be even more problematic when mask feature sizes shrink. As CDs become more critical, electric field migration (EFM) has also been shown to change CD sizes.  

Changed 2007 to 2009 in sentence below:

“Refer to the 2007 ITRS chapters for Process Integration, Devices, and Structures [PIDS]), Front-End Processes [FEP], Metrology, and Design.”
Linked references, but some of these had their own hyperlinks, which I deleted.

ERD

Editor Comments for ERD

ERD 7a & 7b – problem with references – deleted reference [I] but these are not “renumbered”.  However, there are many question marks in Table 7a, several references are not found [AA-AC] and some that mentioned that are not listed.  Table 7b references do not make sense.

ERD 8 looks like a potential solutions figure, not a table, and this will be very confusing to readers.  I suggest using different colors for the timeline graphic.  I have two proposals.

