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	2.  Title of Invention:

OUMS memory array using a transistor as a low capacitive variable resistance load-line.


	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, MOS-OUM, BJT-OUM, Diode-OUM


	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.
Addressing the issues with MOS-OUM and BJT-OUM and its scaling path
I. Select transistor size therefore memory cell size in 1R/1T memory architectures 

II. Free from parasitic leakage related isolation issues resulted in column-to-column or row-to-row leakage/short

Addressing the issues with Diode OUM

I. Allowing physically stacking of memory layer to improve packing density.
II. Free from parasitic leakage related isolation issues resulted in column-to-column or row-to-row leakage/short
Addressing the issues with OUMS (OUM+OTS)

I. Eliminate OUM read disturb due to OTS snapback during the transient when memory cell is selected and OTS is threshold switched on in an OUMS memory architecture.

II. Peak current control to prevent electrical overstress and damage of the selector and memory elements from OTS and/or OUM snapback when memory cell is selected. 

III. Eliminate selector leakage constraint to block sizes dependency which is imperative to array efficiency.

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?
I. Cell Size: Large programming current requiring larger planar MOSFET or BJT is addressed by 3-d MOSFET or Vertical diode integration as part of memory cell.

II. Isolation:
· Dual silicon trench isolations, one each for rows and columns.
· Selected Epi diode or vertical BJT on the top of silicon trench isolated rows or columns.
· 3D MOSFET, FinFET or vertical/cylindrical FET.

III. memory and transistor stacking using thin film switch such as OTS
IV. No known solutions with OUMS snapback and OTS leakage problem
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)
This invention is a wired-OR configuration of two or more OTS or diode isolated resistive memory elements such as OUM connecting to one single transistor such as MOSFET or BJT.  As shown in Figure 1, it deploys memory cell topology of mR/1T.  Each of the resistive memory elements is addressed by individual column, column 1 through m.   The shared select transistor is turned on when row “x” is addressed.  Alternatively, the mR/1T topology can be arranged by wiring multiple rows to a single transistor with col-y control. 

Layout of the Memory Array:

I. Layer layout: Due to stackable OUMS memory array on the top of transistor, both of the proposed mR/1T topologies can work with at least two memory array layers stacked like a simple OUMS without needing additional space for transistor.  Shown in Figure 2a and 2b are two tiles for the basic array layout.  By carefully oriented the two tiles as shown in Figure 2c, The array effective array cell size is 100% of cross point OUMS layout for single layer of memory of 50% of two layers.

II. Determinations of minimum memory element for each transistor, i.e., “m” of mR/1T:  To realize best effective cell size, one of the requirements is making sure the transistor layout density is equal of better than 2X of the clustered memory cell density, due to stacking of transistor and memory in figure 2.  Therefore, m/2 must be equal or larger than the ratio between the minimum area required for one transistor and the minimum area of one cross point memory cell.

III. The maximum number of memory cells connecting to a single selecting transistor is driven by the leakage requirement of deselected or de-biased memory cell in the selected transistor memory clusters. 

Select operation a Cell for Read/Write, illustrated with local row select transistors (clustered columns) configuration

I. All transistors in De-selected row are turn off all the time

II. All deselected columns are biased ensuring OTS maintain in off-state.

III. Selected column asserts a bias enabling OTS turning on 

IV. Bias the selected row transistor such that the current are limited to prevent from snapback damage while turning OTS of a SET cell and/or OUM+OTS of a RESET cell. 

Similar operations can be applied to a clustered rows configuration.

4. Describe advantage(s) of your invention over what is currently being done.
I. Keep smallest cell size capability promised by OUMS memory array (x-y cross point and multiple level physical stack) 

II. Significantly improving from OTS off-state leakage limitation to array block size therefore improving array efficiency

III. Solve snapback induced disturb and electro-thermal overstress related operational and wearing failure. 
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.
Figure 1.  mR/1T cell 
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Figure 2.  Basic mR/1T array Layout
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        a) Tile “F”: all the row selectors
(b) Tile “J”: all the column selectors
(c) Use 2 Tile Fs and 2 Tile Js with 

             are placed under the OUMS
are placed under the OUMS

appropriated tile arrangement,

             memory array


memory array



all transistors for mR/1T scheme can

be placed under the memory array 

Figure 3. illustrating a 4X4 4R/1T array implementation with (a) one generic switching such as BJT or MOSFET and (b) one MOSFET switching as the select device for each of 4 cells
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(a) a 4X4 memory array with generic switching devices using 4R/1T cell
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(b) a 4X4 memory array with MOSFET switching devices using 4R/1T cell
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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
This invention is a wired-OR configuration of two or more OTS or diode isolated resistive memory elements connecting to one transistor as a low capacitive variable resistive loadline at range of sub 100Ohms to sub Megaohms.

Current state of the art of resistive memory cell consists of 1 resistive memory element and 1 switch, a.k.a. 1R/1T cell, randomly accessed through column and row decoding scheme in an array.   When a column and a row are selected, the selected switch at the cross point is turned on and the resistive memory element is accessed, i.e. read or write, as shown in Figure 4.
In this invention, shown in Figure 5, two or more OTS or diode isolated resistive memory elements such as OUM in a row connect to one single transistor.  In contrast to 1R/1T memory cell topology, this invention is having memory cell topology of mR/1T, where “m” stands for multiple.  Each of the resistive memory elements sharing the connection to the single transistor is addressed by individual column. The shared switch is turned on or selected by the addressed row. The column and row decoding scheme can be used for a seamless random access memory array.
Alternatively, shown in Figure 6, the shard transistor can be connected to a single column of two or more OTS or diode isolated resistive memory elements with exclusively addressed row decoder to each memory element for yet another seamless random access memory array.
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Figure 4. Current art                  Figure 5.  This Invention ---                           Figure 6.  This Invention ---

                                                                   Local Row                                                      Local column

By comparing the timing diagram of product spec and micro-probe of the control bias of the Gate, when MOSFET used, or the Base, when BJT used, of the column or row selection transistors, one would know a changing load-line resistance during the memory access cycle is deployed 
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