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Save this disclosure template to your “C” drive or desktop.

2. After it has been saved, close the disclosure template and re-open it up from the location you saved it (your “C” drive or desktop).

3. If you get a pop-up error when opening this template, you likely didn’t save the file to your computer’s hard drive prior to opening it.  Close the document and open it from the location on your “C” drive or desktop that you saved it. 

4. Fill in your invention description on the following pages.  It is important to provide accurate and detailed information and that you answer ALL of the questions.  This information will be appended to the questions answered online and will be used to evaluate your invention for potential filing as a patent application.
5. Review this document with your co-inventors.
6. Use the “Upload Your IDF” button on the next page to upload this document to Brevetto.  You may upload revisions of this document prior to submitting it for approval to enable your co-inventors to view the document online while it is still being edited.  Uploading revisions will overwrite what is currently on file in Brevetto.  If you do not see the “Upload Your IDF” button,  go back to step # 2 above.
PLEASE NOTE:  Contact the TAC for any issues relating to the Brevetto application by phone (e.g. your local prefix +-1234, choose language then option 2, 6, 4) OR online (ServiceDesk.intel.com)

    Click [Submit/View A Request]
    Category="Application Software" 
    Sub-Category="L",
    Item="Legal Applications" 
Use this button to upload ((  [image: image6.wmf] ( ( your IDF to Brevetto.

Do not delete this button or page.
Please provide a description of the invention and include the following information:

A.
THE INVENTION

1. Describe your invention:

a. What problem(s) does your invention solve?

The access of a memory cell in a cross point PCMS memory array is archived with the threshold characteristics of Ovonic threshold mechanism.  The inhibiting bias is designed such that the potential drop cross a cell is less than the SET threshold voltage, a proxy to OTS threshold voltage.   The disclosure is to address inhibiting mechanism to improve WRITE latency.
b. What is the invention, what are the components, and how does it work?

Due to the glass relaxation physics of PCMS, SET threshold voltages will increase in time, a.k.a. “Drift.”   The threshold voltage drifts linearly proportional to the log of time, RDrift.


[image: image2.wmf][

]

[

]

)

log(

)

log(

@

@

1

2

1

t

2

t

Drift

t

t

t

V

t

V

R

-

-

=


The drift timer of each memory cell is re-initialized immediately by the event of threshold.  This event can be a reading of a memory in SET-State or a writing of a memory. Therefore, there exists a finite time window for a controlled SET-state threshold voltage distribution.  Re-initialized with the threshold event, this time window is between the shortest time, tinit, and longest time, tfin.   A typical tinit is 3msec and a typical tfin is 1 year.
Shown in fig 1a,  the SET operation is performed on the red color cell along with the inhibiting bias applying to the unselected columns and rows.   The voltage across the unselected cells in the selected column and row is less than the drifted OTS threshold voltage between tinit and tfin.  Within the time shorter than tinit followed by setting of the red cell, its threshold voltage may be lower than the inhibiting potential drop.   Therefore, the reduced threshold voltage imposes SET operating limitations when other cells in the same column (fig 1b) or in the same row (fig 1c) are accessed.
This disclosure proposes 3 methods for SET operation in PCMS cross point array.
Method 1: High OTS voltage

Increase OTS threshold voltage to comprehend larger window requirement due to drift.
Method 2: Access time limitation
To ensure a full recovering of threshold voltage of the reinitialized cell, sufficient delay cycles must apply to the SET operation to the cells in the same column or row of the newly thresholding cell.  The minimum wait time for SET operation of the cells in the same column or the same row of the reinitialized cell is the minimum drift time as specified in the time window for data retention, eg. tinit .
Method 3: Low latency SET by reducing inhibiting bias
Without waiting for threshold recovery of the red cell, column inhibiting bias is reduced by the amount of less drifted threshold voltage when other cells of the same raw are accessed. (Fig 2)  However, the access time limitation in Method 2 must apply to the access of other cells in the same column.  Conversely, this method can also used for high speed SET operation for the cells in the same column by increasing row inhibiting bias with the amount of less drifted threshold voltage, while applying access time limitation to the same row (Fig 3).  Consequently, C-type cell bias is increased by the drifted voltage and hence consumes higher leakage energy.
Wear-Leveling:

An address tracking mechanism needs to be deployed for Method 2 and Method 3.   That is, the column and row address of the reinitialized bit (either by WRITE or READ) are time stamped.  When drift timer exceeds tinit, the marked column or row is expired and the register becomes available.  If any bit in same column or row is reinitialized, the time stamp of the marked column or row will be renewed.
2. How is your invention new:
a. How is the problem currently being solved?

PCMS Cross Point Memory Array is a new class of memory/storage component.   The knowledge of PCMS memory controller is not available outside Intel.  The author is not aware of any current art solving the new class of memory/storage components.
b. What does your invention do to solve the problem differently from current solutions?

c. What specific components/features of your invention are not present in current solutions?

d. To the best of your knowledge, identify any other pertinent information related to your invention.
This disclosure explores the opportunity of extending PCMS data retention and the corresponding time window subject to the ‘Drift’.  The Drift properties of glass material are well known behavior.   The invention may be applicable to other class of Resistive memory with thin film selector such as OTS.
e. Describe any aspect(s) of your invention relating to unusual results or unusual functions of the components/techniques in the invention, OR check the box below.

[image: image3.wmf]The unique combination of components/techniques in this invention provides an 

improvement over previously known structures and techniques.


3. You MUST include at least one figure illustrating the invention.  If the invention relates to software, include a flowchart or pseudo-code representation of the algorithm. 
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B.
VALUE PROPOSITIONS AND DETECTABILITY

1. Value of your invention to Intel (how will it be used by Intel or a competitor). 

A wear-leveling function to PCMS memory chip can be implemented in a memory controller and host interface chip.   The invention discloses a unique capability of improving PCMS SET latency based on the physics of glass material.
2. Who is likely to want to make, use or sell this invention?

Storage and Memory module suppliers. 
3. How would use of the technology by others be detected (i.e. how would you determine whether someone else was using your invention)? 

Memory controller or host interface usage and timing spec.
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Fig 1.  a) Cross Point Array SET operation on the red cell followed by another SET operation of the the 2nd bit, in blue, sharing (b) the same column or (c) the same row. 
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