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DATE: ___1/24/2003_______________
It is important to provide accurate and detailed information on this form (fill in ALL areas under Inventor[s]).  The information will be used to evaluate your invention for possible filing as a patent application.  When the disclosure is complete, please submit electronically via e-mail to your supervisor/manager, who should then forward the disclosure along with their approval to the email account “invention disclosure submission.”  If you have any questions regarding this form, please call 503-264-0444.
Fill out the below and follow the instructions:

	1.
	Field of the Invention:         X    Semiconductor Process:  device and integration             

                                                       (    Semiconductor Process + Equipment:  thin films                                    

                                                       (    Semiconductor Process + Equipment:  etch/litho                                    

                                                       (    Circuit Design                                                                        

                                                       (    Flash                                                                                       

                                                       (    Test                                                                                         

                                                       (    CQN  (Q&R)                                                                                       

                                                       (    Packaging                                                                               

· Boards/Cartridge  

· Automation  

· Optical/MEMS                                                               

                                                       (    Other                                                                                       

                     

	2.


	Concise Title of Invention:  

Varactor


	3.


	Brief Description of Invention (please use only space provided and font #10 or larger.  Write the Key Elements of the Invention AND EXPLAIN HOW YOU DETECT INFRINGEMENT):

The invention is: high performance varactor  

n improved alignment method to reduce registration requirement of a contact to the gates of a Flash + Logic Process.   The new contact alignment scheme will directly align to SRAM and Flash word lines simultaneously. The key enablers are the orthogonally orientated gates between SRAM and Flash cells.  Reduction of registration requirement is close to 40% and die size improvement due to stack gate pitch reduction is 4%.

The key elements are:
1. Orient the Flash Wordline, SMS,  in one direction, say X-direction

2. Oriented SRAM wordline and transistor gates, PLY, vertically to SMS, say Y-direction

3. Align contact to SMS directly in Y-direction and to PLY directly in X-direction 

EXPLAIN HOW TO DETECT INFRINGEMENT (I.E. HOW YOU DETERMINE IF SOMEONE IS USING YOUR INVENTION:
For a dual poly patterning scheme in a technology like Flash + Logic, state of art stack gate spaces of Flash wordline and SRAM wordline will be different by about 10% typically.  The invention will allow the same spacing between Flash Wordline stack and SRAM wordline stack.  Product infringes the invention will have 

1. Two distinct layers, such as SMS and PLY in embedded Flash product, exhibit features orthogonally placed with respect to each other.

2. spaces between the stacked features of each of the two distinct layers allowing the feature placement of the 3rd layer, such as contact, are identical.


	4.  Inventor(s):

Name: DerChang Kau

	E-Mail Address: 

DerChang.Kau@intel.com
	
	WWID# 

10077599
	M/S: 

RN3-01

	Phone: 408-765-0266
	Fax:408-7655775
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USA
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Al Fazio
	Supervisor Phone:

765-9610
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	Group Name:  TMG
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(PROVIDE SAME INFORMATION AS ABOVE FOR EACH ADDITIONAL INVENTOR)
	5.
	HAVE YOUR SUPERVISOR READ, DATE AND SIGN COMPLETED FORM (use first inventor’s supervisor if multiple inventors)

	
	DATE: 


	SUPERVISOR NAME: Al Fazio




	
	BY THIS SIGNING, I (SUPERVISOR) ACKNOWLEDGE THAT I HAVE READ AND UNDERSTAND THIS DISCLOSURE, AND RECOMMEND THAT THE HONORARIUM BE PAID.



	6.
	Has subject matter of present disclosure been disclosed or will it be disclosed outside Intel?

If yes, explain and give date: No

(Give expected tape out date if applicable):



	7.
	Has the subject matter of present disclosure been published or will it be published outside of Intel?

If yes, explain and give date: No



	8.
	Has a product using or manufactured using the present disclosure been sold or offered for sale?

If yes, explain and give date: No



	9.
	Has this invention been conceived, or constructed during accomplishment of a government or third party contract?  If yes, give contract name and number: No



	10.
	Explain the problem being addressed by the invention:

This invention addresses the problem of:  Additional contact to gate registration requirement for Flash + Logic process.  The un-landed contact, a.k.a. NESL (Nitirde Etch Stop Layer), process flow enables contact directly aligned to the poly gate of Flash based technology or Logic based technology.  In a Flash + Logic integration, an un-landed contact will need to either align to Flash Wordline or SRAM wordline.  While maintaining tight registration capability with direct alignment to one gate, the contact to gate space for indirect alignment will be larger.  This results in different design rule of Flash + Logic technology from Flash based or Logic based technologies.


	11.
	Explain current state of the art (i.e, how the problem is solved today):

Presently the problem described above is solved by:
Increasing Contact to Flash wordline space for Flash + Logic process (to accommodate indirect alignment registration) while maintaining the Contact to SRAM wordline space as dictated by direct registration requirement.  The increase in contact to flash wordline space is accomplished by either of the following two approach:

1. Increasing Flash Cell size resulting in Die size increase.

2. Reducing Flash wordline width through additional process development, resulting in increase in overall process development cycle time and/or complexity.



	12.
	Explain technical advantages of the invention over current state of the art: 

The technical advantage of this invention is:
1. Sharing Flash and Logic technologies learning and porting on to Flash+Logic without incremental yield ramp requirement in contact to gate capability.

2. Take full advantage of registration capabilities of litho tool for both Flash AND SRAM cell size in an integrated FLASH + LOGIC Process. 



	13.
	a.  Is the invention experimentally verified? No
b.  Is the invention verified with simulation? No 

c.  If neither a. or b. above, then you can get a patent on the concept, but please explain the technical basis to justify that your invention will work (use extra space if necessary):

The pattern registration model [1] is based on components of nesting tolerance requirement between two masks level registered to one another.  The magnitude of the nesting tolerance is dictated by the following 3 factors.

1. Edge uncertainty of the registered layer

2. Edge uncertainty of the registering layer

3. Overlay uncertainly of the alignment system

The estimated nesting tolerance of direct alignment scheme, 
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,  is therefore modeled with 
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where 
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are 1-sigma of CD distribution of the registered layer and  the registering layer; 
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 is 1-sigma of registration distribution of a alignment process; 
[image: image6.wmf]n

 is the number of sigma required for the tolerance distribution.  Likewise, the estimated nesting tolerance of indirect alignment scheme, 
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where 
[image: image9.wmf]i

 is the number of alignment step in the alignment scheme.

This invention is based on 
1. the fully independent alignment capability and requirement of the nesting tolerance model in orthogonal directions; and, 
2. orthogonally oriented Flash wordline, a.k.a. SMS, and SRAM wordline, a.k.a. PLY.  
Contact thus aligns to SMS and PLY independently without paying the penalty of indirect alignment tolerance between 3 layers.

[1] D.A. McGillis, “Lithography”, in VLSI Technology, S.M. Sze, ed., McGraw-Hill Book Co., New York, 1983, pp 273-274.

	14.
	Detailed Description of Invention (try to use only the space provided with font #10 or larger type. Refer to your drawings):  

This is an improved alignment method to reduce registration requirement of a contact to the gates of a Flash + Logic Process.   

For a dual poly patterning scheme like Flash + Logic technology, state of art stack gate spaces of Flash wordline and SRAM wordline will be different by about 10% typically.  In a Flash + Logic integration, a contact will need to either align to Flash Wordline or SRAM wordline .  As illustrated in Figure 1,

Contact for Flash bitline, SRAM bitline and transistor S/D are denoted with 101A, 101B and 101C respectively; diffusion for Flash, SRAM are 102A, 102B; SRAM wordlines and transistor gates, a.k.a. PLY,  are denoted with 103A, B, C and D.  Flash wordlines, a.k.a. SMS, are denoted with 104A and B.  As contact directly aligns to PLY, the space X and Y1 must meet the requirement of direct alignment nesting tolerance of 
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Contact to SMS nesting tolerance, Y2, will be 
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at the best due to indirect alignment of contact to SMS.  While maintaining tight registration capability with direct alignment to PLY, the contact to gate space for indirect alignment to SMS will be larger.  
[image: image12.wmf]2
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 is typically larger than 
[image: image13.wmf]X

 or 
[image: image14.wmf]1

Y

 by about 40%. 

The invention will allow the same spacing between Flash Wordline stack and SRAM wordline stack.  As exhibited in Fig. 2, the matched denotations to Fig. 1 are used for contact, diffusion, PLY and SMS.   SMS and PLY in an embedded Flash product are orthogonally placed with respect to each other.  Registration requirement of contact to PLY is reduced from 2 dimensions to 1 dimension.  Also, due to the independent alignment in orthogonal directions of the nesting alignment system, the new contact alignment scheme will directly align to SRAM and Flash word lines simultaneously by aligning contact to SMS in Y-direction and to PLY in X-direction. Therefore, nesting tolerance of both 
[image: image15.wmf]X

 and 
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 will meet the minimum space of a direct alignment scheme.  That is,


[image: image17.wmf]2

2

2

2

2

r

GATE

CON

n

Y

X

s

s

s

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

·

=

=

.
Reduction of registration requirement is close to 40% and die size improvement due to stack gate pitch reduction is 4%.  This will also provide a sharing learning between Flash and Logic technologies for porting on to Flash+Logic without incremental yield ramp requirement in contact to gate capability. 
Referenced sketches/dwg’s/diagrams: (use additional page(s))



	15.
	Drawings (use as many pages as needed)

(PLEASE DO NOT MAKE COLOR DRAWINGS)

Figure 1. Present State of the Art (often this is helpful to explain your invention, but it is not required).

[image: image20.bmp]
[image: image18]
Figure 2.      The Invention (use additional figures as needed to show details and additional 

                     embodiments)
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	16.
	Key Supporting Data (1 page limit on separate page): 



	17.
	What is the product or process invention to be used on? (e.g., P8xx, name of product, etc.): 

P8X5, Three-Point



	18.
	Have you reviewed your invention with a TMG Patent Mentor? (see below for mentor names)   If so, give name: __Krishna Seshan_____________________________



	19.
	Any other information the IP Committee should consider?




MENTOR REVIEW

If you don’t already have a departmental peer review process for invention disclosures, we recommend you have it reviewed by a Mentor before you submit your invention disclosure.  The purpose of this Mentor review is to ensure that the invention disclosure is written clearly enough for the IP Committee to comprehend your invention including all the novel aspects of it.  Please refer to the list below for recommended Mentors by area.  Select ONE Mentor to review and acknowledge.   This recommended step is not meant to unreasonably slow down the invention disclosure process.  If your Mentor fails to respond to you in a reasonable amount of time, then submit your invention disclosure.

	AREA OF EXPERTISE
	MENTOR NAME

	
	

	Semiconductor Process-device and integration
	Mark Bohr, Robert Chau, Krishna Seshan

	
	

	Semiconductor Process-thin films
	Ken Cadien, Chien Chiang

	
	

	Semiconductor Process-etch/litho
	Peter Silverman, Peter Charvat (etch), Yan Borodovsky (litho), George Chen (litho), Maciek Orczyk (litho)

	
	

	Fab Process Equipment
	George Chen

	
	

	Circuits Design
	Ian Young, Greg Taylor, Clair Webb, Rajesh Galivanche

	
	

	Flash
	Manzur Gill, Krishna Seshan

	
	

	Test
	J.J. Grealish, Rajesh Galivanche, Mike Mayberry

	
	

	CQN (Q&R)
	Ian Young, Greg Taylor, Clair Webb, Valluri (Bob) Rao

	
	

	Software/CAD
	Vivek Singh, Changhong Dai

	
	

	Packaging
	Bob Sankman, Vijay Wakharkar

	
	

	Boards/Cartridge
	Terry Dishongh

	
	

	Automation
	Ross Giddings

	
	

	Optical and MEMS
	Valluri (Bob) Rao, Charles Young, Kevin Reif

	
	

	Legal Department Patent Attorneys
	Rob Winkle, Mark Seeley, David Lundmark, George Chen (patent agent)
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