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	2.  Title of Invention:

High margin READ for OUMS memory array


	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.
During a “READ” operation in an OUMS ARRAY, the selected column current consists of the selected cell “READ” current and all the leakage current of the deselected cells in the selected column.  Likewise, the selected row current consists of the “READ” current of the selected cell and all the leakage current of the de-selected cells in the selected row.  The leakage current of the de-selected cell can overwhelm the “READ” current of the intended cell to distinguish the SET and the RESET states.      
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?

By exploring, synthesizing and optimizing the new OTS material to reduce subthreshold leakage.
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 method consisted two steps with optional 3rd operation which can be combined with step #2.   

1. First Step -- Selection: apply biases to array to turn on the selected cell if cell is in SET state.  If the read-intended cell is in “RESET” state, cell will not turn on.  Simultaneously, inhibited bias will apply to deselected column and rows such that un-intended cell will not be turned on. 

2. Second Step -- READ: Once device is selected, the OTS of SET CELL will be turned on and RESET SET will remain off.   Slew downward the bias of the selected cell to minimum voltage such that the OTS remains in on-state if and only if OUM is in SET state.  With reduced bias on the selected column, the bias on the de-selected cell in selected column is reduced; so is the leakage current. 

3. A further leakage reduction can be achieved by matching the bias of deselected row to the reduced selected column bias at step 2.  The READ strobe can be asserted at this time and a 0-bias scheme on OUMS array is achieved with no leakage to the de-selected cell on the selected column.   
4. Describe advantage(s) of your invention over what is currently being done.

Enable larger memory tile; increase array layout efficiency hence die size and cost. 

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.
The bias scheme for selection operation an OUMS array can be illustrated in the Figure 1.
The timing diagram from “SELECT”  to “READ” is illustrated in Figure 2, using a  ½V inhibited selection operations.   Similar operation can be used for any of cross point OUMS “selection” and “inhibition” bias.
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Figure 1.   OUMS SELECTION operation and inhibited voltage
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Figure 2.  OUMS SELECT and READ Operations timing diagram.  SELECT Operation can be done with the bias scheme illustrated in green area of Figure 1.  The High margin read can be achieve by reducing column selection bias through Vcs, shown in the figure or Vrs while maintain the OTS turning on if OUM is in SET State.  Further leakage can be reduced by matching inhibited bias, Vcd and Vrd , as illustrated in the “READ” cycle in the diagram.
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
It can be identified with time diagram of read operations from Read enable to read strobe.  Provided the timing,  the bias scheme can be detected by micro-probe the potential of the selected and de-selected column and row in the selected OUMS memory tile. 
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