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3. 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.
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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?
Thermally resistive yet electrically conductive electrodes for Phase Change Memory.  

b. What is the invention, what are the components, and how does it work?
The electrode(s) connecting to a phase change memory includes an ultra thin layer of dielectric material.   The electrical conductivity is subject to the electron transport of direct tunneling through this ultra thin dielectric film. This dielectric material can be a polymer or a ceramic material or the combination. 

Polymers are poor thermal conductors because free electrons are not available and the weak secondary bonding (van der Waals’ forces) between the molecules makes it difficult for the phonons to move from one molecule to another.   The candidates for the polymers can be 
1. a spin-on low-κ materials such as polyimide, polynorbornenes, Benzocyclobutene, PTFE, SU-8 2000, or 
2. a spin-on silicone based polymeric dielectric such as hydrogen silsesquioxane (HSQ) and methylsilsesquioxane (MSQ).

Due to the thermal stability and the physical thickness control of polymer film, deploying a polymer based tunneling dielectric can be challenging.   Alternatively, a ceramic based ultra thin dielectric film can be used for this purpose.

Ceramics tend to be more conductive than polymers due to ionic and covalent bonding, making it possible for the phonons to propagate. Moreover, ceramics tend to have more mobile electrons or ions than polymers, and the movement of electrons and/or ions contributes to thermal conduction.  Nevertheless, ceramics tend to be poorer than metals in thermal conductivity because of the low concentration of free electrons (if any) in ceramics compared to metals.  The candidates for the ceramics can be 
1. Oxide such as SiO2, TiO2, MgO, Al2O3, WO, or Ta2O5,  or 
2. Nitride such as Si3N4.

3. How is your invention new:
a. How is the problem currently being solved?
PCM uses electric conductors as electrodes connect to wordline, bitline and/or isolation switches such as Diode or OTS.   The electric conductors include metal such as tungsten, cermets such as TiN or TiSiN, doped semiconductor such as silicon or germanium, or semi-metal such as structure variation of carbon (amorphous or crystalline).  

b. What does your invention do to solve the problem differently from current solutions?
Current art uses electrical conductor as electrode.  The thermal and electrical conductivities follow the Wiedemann-Franz constant.  The metallic nature of electrodes with good electrical conductivities is not able to provide good thermal insulation for writing a phase change memory thus degrading the joule heating write efficiency.
This invention deploys an ultra thin layer of thermal insulator in series between PCM and wordline, bitline and/or selectors.  Electric current is able to direct tunnel thru this thin dielectric film.  Thermally, it insulates the heat generated in PCM from electrical conductors connecting PCM.  This makes the joule heating of PCM cell more efficient, therefore reduces programming current of PCM.

c. What specific components/features of your invention are not present in current solutions?
The electrode(s) connecting to a phase change memory includes an ultra thin layer of dielectric material.  

d. To the best of your knowledge, identify any other pertinent information related to your invention.






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.



4. 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. 
[image: ]
Fig1.  Current Art

[image: ]
Fig 2.  This invention; variations of inserting an ultra thin layer of dielectric material, shown in red color.


B.	VALUE PROPOSITIONS AND DETECTABILITY

1. Value of your invention to Intel (how will it be used by Intel or a competitor). 
Reduce PCM, PCMS and/or RRAM Write Energy.

2. Who is likely to want to make, use or sell this invention?
DRAM and NAND Incumbents and new players for PCM and/or RRAM
3. How would use of the technology by others be detected (i.e. how would you determine whether someone else was using your invention)? 
Physical (SEM/TEM) die analysis
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The unique combination of components/techniques in this invention provides an 

improvement over previously known structures and techniques.
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