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SPECIFICATIONS
TO WHOM IT MAY CONCERN,
BE IT KNOWN THAT I,
Leonid Sakharov
34 Hamilton Rd., #310
Arlington, MA 02474
USA  ,
have invented a new and useful 
E-Beam Micro-channel Amplifier
device of which the following is a specification: 
E-Beam Micro-channel Amplifier
BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates generally to the field of apparatus in electronic, semiconductor industry. Moreover it pertains specifically to such apparatus for maskless lithography for producing microstructures in semiconductor devices such as microprocessors or elements of memory; it also can be used in the flat video displays with numerous arrays of electron microguns. Generally, it pertains to any device where is necessary to use bright and compact source for electron emitters can find benefit in the invention.
SUMMARY OF THE INVENTION

Prior items closest to present invention of E-Beam Micro-channel Amplifier is a through channel in solid wafer covered inside with thin layers: dielectric insulation layer, current currying conductive layer and emissive layer. Constant electrical potential is applied with metal electrodes to both opens of the channel that creates about linear unified electrical potential along the channel.
The electron moved into channel from negatively charged side is accelerated in electrical field and hitting emissive layer. Depending on its energy electron can generate secondary electrons. A secondary emitted electron from its part could produce additional electron emission multiplying number of output electrons comparable to input amount serving as a result as an E-Beam Amplifier.
The secondary emitted electrons leave positive charges on the inner surface of the channel. These have to be neutralized by current inside of material of wafer via conductive layer. The disadvantage of the construction is based on accompanied phenomena of parasitic electrical current along channel via its material that not only plays no practical role but also can lead to self-supported processes moving property of the E-Beam Micro-channel Amplifier far out optimal characteristics especially if for semiconductor type of conductivity of the material of current conductive layer. In this case transformation of the electrical power into heat increase temperature, then increase conductivity and so electrical power returning begin to cause to even more increase of temperature.
In view of the limitations now present in the prior art, the present invention provides a new and useful E-Beam Micro-channel Amplifier which is more stable in use and more versatile in operation than known apparatus of this kind.

The purpose of the present invention is to provide a new E-Beam Micro-channel Amplifier device that has novel features not offered by the prior art apparatus that result in a new E-Beam Micro-channel Amplifier device which is not apparent, obvious, or suggested, either directly or indirectly by any of the prior art apparatus.
The present invention as seen in FIGURE 1 is through channel in solid semiconductor P-N diode. In general there are thin emissive layer along inside of the channel. The constant electrical potential is applied along diode and in the same time in direction of the channel. The negatively charge electrode is located at the p-type side of the diode that makes a diode as a whole to perform in insulator mode with negligible parasitic current. 
The electrons moved into channel from negatively charged side is accelerated in electrical field and occasionally hit emissive layer. Depend on energy of the electron it can generate one or more secondary electrons. Secondary emitted electrons from their part could produce additional electron emission multiplying number of output electrons comparable with number of entered into the channel and all construction acts as an E-Beam Amplifier. Collaterally produced in result of secondary electron emission positive charges are migrates along p – doped semiconductor layer to negative charged electrode or discharged by electrons in n-doped semiconductor part of the diode..


The foregoing has outlined, in general, the physical aspects of the invention and is to serve as an aid to better understanding the more complete detailed description which is to follow. In reference to such, there is to be a clear understanding that the present invention is not limited to the method or detail of construction, fabrication, material, or application of use described and illustrated herein. Any other variation of fabrication, use, or application should be considered apparent as an alternative embodiment of the present invention.
ABSTRACT OF THE DISCLOSURE

E-Beam Micro-channel Amplifier is a is through channel along solid semiconductor p-n diode perpendicularly plane of contact of these zones with applied static electric field when negative charged side is attached to P-type semiconductor that is suppressing parasite electrical current. Additionally optional emissive layer is covered inner surface of the channel. Electrons entering from cathode side are accelerated by electrical field and hit in channel surface emitted secondary electrons amplifying electron flow.  
OBJECTS OF THE INVENTION
Accordingly several advantages and objects of the present invention are:

A principal object of the present invention is to provide E-Beam Micro-channel Amplifier with suppressed parasitic electrical current and in the same time to permit neutralization of  accompanied secondary electron emission positive charges that will overcome the deficiencies of the prior art devices.
Another object of the present invention is to apply E-Beam Micro-channel Amplifier as an element of array of such electron sources for usage in constriction of the flat electronic display.
It is intended that any other advantages and objects of the present invention that become apparent or obvious from the detailed description or illustrations contained herein are within the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS


The following drawings further describe by illustration the advantages and objects of the present invention. Each drawing is referenced by corresponding figure reference characters within the “DETAILED DESCRIPTION OF THE INVENTION” section to follow. 
FIG.1. is a cross sectional view of E-Beam Micro-channel Amplifier according to the present invention.

FIG.2. is a cross sectional view of process of forming E-Beam Micro-channel Amplifier on the according to the one of particular implementation of the present invention.

DETAILED DESCRIPTION OF THE INVENTION


Referring now descriptively to the drawings, the attached figures illustrate an E-Beam Micro-channel Amplifier.

The present invention is generally a channel along semiconductor diode in direction of applying constant electrical field with cathode connected with p-doped semiconductor as seen in FIGURE 1. The semiconductor diode contents two parallel layers of p and n doped semiconductor materials. For example it could be silicon (Si) doped with boron (B) for formation of p-doped layer that has positive holes as electric current curriers. For forming n-doped layer with electrons as an electric current curriers silicon (Si) doped with phosphorus (P), arsenic (As), or antimony (Sb) can be used. In the FIGURE 1 thicknesses of the p and n doped layers are given not in scale only for demonstration of the physical principle of the invention. The form of the semiconductor diode is as a rule is the plate like. The silicon wafer presents an example of raw material that can be used to build the E-Beam Micro-channel Amplifier on.


The inner surface of the channel could be covered with the Emissive Layer to improve secondary electron emission. The amplification of the initial electron current depends on the voltage needed to produce secondary electrons with coefficient more then one. The choice of the material for the Emissive Layer has to be based on the criteria of minimization the critical voltage for multiplication of initial electrons. The silicon oxide (SiO2) has required characteristics.

 Metal electrodes are put in contact with areas around both of the channel and electrical voltage is applied to them such way that negative charged (cathode) is in contact with p-doped layer of diode.

Electrons entered into the channel from the cathode side are accelerated in electrical field and occasionally hit its inside surface (Emissive Layer). If energy of the hitting electron is large then minimal needed to produce multiplicative number of secondary electrons initial electron current is amplified.

Every secondary emitted electron is accompanied with the positively charged ion in the Emissive Layer that has to be neutralized. In the p-doped layer of the diode, positive charged holes are migrated to the cathode where they are neutralized with electrons. In the n-doped part of the diode electrons are current curriers these moved to the positive charged ions and neutralized them.

Direct electrical current between electrodes are suppressed as it has to be in described position of the diode relatively applied electrical voltage when cathode is attached to the p-doped semiconductor. The diode as a whole, taking aside effects accompanied secondary emission, is acted as an insulator that significantly improve the efficiency and stability of its work as an e-beam amplifier comparable to the previously known art.

FIGURE 2 illustrates a process of forming E-Beam Micro-channel Amplifier on the according to the one of the particular implementation of the present invention. The sequence and specific solutions of technological steps for producing E-Beam Micro-channel Amplifier are could be critical in some cases and not important for others. In this specific example will be presented a variant clearly demonstrated a principle of the production of the E-Beam Micro-channel Amplifier. Trivial and not essential modifications of sizes of elements, replacements and varying of these technology steps could not be considered as independent novelty. Some of the alternate variant will be outlined in this description.

FIGURE 2. a) presents cross section presents cross section of development step of E-Beam Micro-channel Amplifier in particular an initial detail, p-doped (with boron) silicon (Si) wafer (thin disc with thickness around part of millimeter),  for producing E-Beam Micro-channel Amplifier. The material of the wafer is a semiconductor with significant concentration of holes (positive charged current curriers).

FIGURE 2. b) presents cross section of development step of E-Beam Micro-channel Amplifier in particular a formed n-doped semiconductor layer from silicon deposited on one side of the silicon wafer. Alternate variant for forming n-doped layer could be implantation or deposition of the phosphorus atoms on the surface of the silicon wafer and then forming n-doped layer with thermal diffusion.
FIGURE 2. c) presents cross section E-Beam Micro-channel Amplifier formed by physical or chemical etching throughout  channel in silicon wafer. Physical etching can be performed by low wave laser, electron beam or dry etching in plasma reactor. Chemical etching can be performed by combination of forming oxide layer, depositing photoresistor layer, forming directional hole in oxide layer under removed area on photoresist and plasma etching a  throughout  channel in silicon wafer, removing the photoresistor and oxide layers after all. There are numerous technological methods to form needed throughout channel. Step c (forming a throughout channel) can precede step of forming n-doped layer. In this case it is important to be sure that deposited layer will not close a channel.
FIGURE 2. d) presents cross section of E-Beam Micro-channel Amplifier with  deposited metal electrodes on both sides of silicon wafer. Preferably metal of electrodes will be resistive to oxidation, noble metals like platinum (Pt) or gold (Au). Preferably metal electrodes will be deposited around open sides of the channel on both sides of the silicon wafer and be enough size to form electrical field along the channel. In case there are number of channels formed on wafer, all of them could be connected. Alternatively each of the channels could be connected to electrodes independently via deposited wires deposited on the surface of wafer to be able independently control electrical voltage for every E-Beam Micro-channel Amplifier. It can permit to use array of E-Beam Micro-channel Amplifiers as an element in construction of flat electronic display with multi electron guns.
FIGURE 2. e) presents cross section of development step of E-Beam Micro-channel Amplifier formed by thermo oxidation emissive layer that provides optimal coefficient of secondary emission.
FIGURE 2. f) presents cross section of E-Beam Micro-channel Amplifier in action. Electrons emitted with outside emitter are accelerated in electrical field and multiplicative reproduce in result of secondary emission. Electron lens and scanning systems placed after E-Beam Micro-channel Amplifier focus and target electron beam to perform useful work such as maskless lithography, forming image on flat display or electron microscopy on the large objects.
It is further intended that any other embodiments of the present invention that result from any changes in application or method of use or operation, method of manufacture, shape, size, or material which are not specified within the detailed written description or illustrations contained herein yet are considered apparent or obvious to one skilled in the art are within the scope of the present invention.

STATEMENT CLAIMING SMALL ENTITY STATUS 
(37 CFR 1.9(f) and 1.27(b))-INDEPENDENT INVENTOR

Applicant:   
Leonid Sakharov
Title:   

E-Beam Micro-channel Amplifier.     
As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in 37 CFR 1.9(c) for purpose of paying reduced fees to the Patent and Trademark Office with regard to the invention described in:

[x] 
the specification filed herewith with title as listed above.

I have not assigned, granted, conveyed or licensed, and am under no obligation under contract or law to assign, grant, convey, or license, any rights in the invention to any person who would not qualify as an independent inventor under 37 CFR 1.9(c) if that person had made the invention, or to any concern which would not qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 1.9 (e).

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am under obligation under contract or law to assign, grant, convey, or license any rights in the invention is listed below:
Check One
[ x ] 
no such person, concern, or organization

[  ] 
persons, concerns or organizations listed below*


 Separate verified statements are required from each named person, concern or organization having rights to the invention averring to the status as small entities. (37 CFR 1.27)

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance fee due after the date on which status as a small entity is no longer appropriate (37 CFR 1.28(b)).

 Leonid Sakharov

______________________

Date:01-02-06        
Full Name of Inventor

Inventor’s Signature

E-Beam Micro-channel Amplifier
The specification of which is attached hereto.

I further state that I do not know and do not believe that the above named invention has ever been known or used in the United States before my invention thereof, or patented or described in any printed publication in any country before my invention thereof, or more than one year prior to this application, or in public use or on sale in the United States more than one year prior to this application: that the invention has not been patented or made the subject of any inventor’s certificate in any country foreign to the United States on an application; and that no application for patent of inventor’s certificate on the invention has been filed by me or my representatives or assigns in any country foreign to the United States, except as identified below.

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims (if included), as amended by any amendment if applicable.

I acknowledge the duty to disclose to the Office all information known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, Section 1.56.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issue thereon.

Leonid Sakharov

_______________________ 

Date:06-01-06        
Full Name of Inventor

Inventor’s Signature

34 HamiltonRd., #310
Arlington, MA 02474

USA
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FIG.1. is a cross sectional view of E-Beam Micro-channel Amplifier according to the present invention.
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FIG.2. is a cross sectional view of process of forming E-Beam Micro-channel Amplifier on the according to the one of particular implementation of the present invention.
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