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	2.  Title of Invention:

Phase Change Memory Cell using Thyrsitor Based Selector 


	3.  What technology/product/process (code name) does your invention relate to (be specific if you can):

A path finding test vehicle for OUMS Memory Array validation and exploration using P894 Process Technology and beyond 


	4.
Include several key words to describe the technology area of the invention in addition to # 3 above:

OUM, OUMS, Phase Change Memory, PCM, Triggered PCM, P-RAM


	5.
Stage of development (i.e. % complete, simulations done, test chips if any, etc.):
Path Finding: Partial silicon learning and validation is obtained.   New test chips will implemented the disclosed method for large memory array validation and improvement.


	6a.  Has a description of your invention been (or planned to be) published outside of the ISO Collaboration:

If YES, please identify the publication and the date published:
No


	6b.  Has your invention been used/sold or planned to be used/sold by Intel, ST Micro, Ovonyx, or others?

No
If YES, date it was sold or will be sold:


	6d.  If the invention is embodied in a semiconductor device, what is the actual or anticipated date of tapeout?

Q3, 2007


	6e.  If the invention is software, actual or anticipated date of any beta tests or other public distribution outside the ISO Collaboration: N/A


	7.  Is this invention related to any other invention disclosure that you have recently submitted?  If so, please give the title and

     inventors: No



PLEASE READ AND FOLLOW THE DIRECTIONS ON

HOW TO WRITE A DESCRIPTION OF YOUR INVENTION

Please provide a description of the invention and include the following information:

1. Explain the problem being addressed by the invention.
This invention is to address the two-terminal selector for OUM or the similar type of Resistive Memory for cross point array implementation.
2. Identify the closest or most pertinent prior art that you are aware of.

· What is done today to alleviate the problem solved by the invention?

Use of the two-terminal OTS as the selector for OUM memory cell forming cross point array.   
3. Describe in detail what the components of the invention are and how the invention works.

· Provide a summary paragraph of what your invention is, and what it does.
· Next, briefly describe each of the key elements, and how they relate to each other in the overall invention (optional: reference drawings)
The invention is using a two terminal device having a thyristor like IV curve as the selector for OUM as an integral memory cell.   The device can be a two-terminal thyristor, a Diac and other variants having the ‘S-shape’ of IV curves as the following
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(A)                                                                      (B)        .

Fig. 1 (a)A typical Thyristor (Left) and  (b)a typical bidirectional thyristor, a.k.a. DIAC (right)

The proposed selector connects to storage element in series forming a two-terminal Memory cell.  The terminal devices are connected by  columns and rows of metal wire in orthogonal directions to from a cross point memory array.

The SET and RESET IV curves are illustrated below
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Fig. 2  IV curve of Memory Cell.  Memory cell consists of one storage element such as an OUM and one select element such as a thyristor
To Read the memory cell, a demarcation voltage Vread is applied cross the two terminal of the cell.  Vread is higher than VSET and low than VRESET.  VSET is the sum of the forward blocking voltage of thyrsistor ( VBO) and IR drop of a memory cell at SET cell where “I” is threshold current of thyristor at VBO.  To Write the memory cell, the selected bit must first be turn on by applying a voltage at the terminals of the selected memory cell higher than VRESET.
The memory array operation is identical to the one with OTS selector when Diac is used.  The corresponding inhibiting scheme is shown below.
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 is approaching 1 for READ and *V is approaching VSET when WRITE.

When a thyristor is used, the inhibiting scheme is modified for voltage cross the unselected memory cell.   VBR< Vde-sel-cell < VSET , Where VBR is reverse breakdown voltage of a thyristor.
4. Describe advantage(s) of your invention over what is currently being done.
Reduce Diode based selector array leakage with inhibiting bias methods. 

5. Include at least one figure illustrating the invention.  If the invention relates to 


software, include a flowchart or pseudo-code representation of the algorithm.
6. How would infringement be detected?
· Identify how use of the invention would be visible, measurable, provable
· Examples of Detection Methods: Visual Examination, Reading Product literature, Reading Programming Reference Manuals, Reading Data Sheets, Reverse Engineering
Cross section to detect a semiconduor selector device.
DATE:    
INVENTOR:   DerChang Kau


OPTIONAL WITNESS SIGNATURE

DATE:    


WITNESS:   



BY THIS SIGNING, I (WITNESS) ACKNOWLEDGE THAT I HAVE READ AND UNDERSTAND THIS 

DISCLOSURE.











































































