Chemical and Mechanical Nanopolishing (CMP)

Physical and Chemical Principle:
Localization in Nanoscale of the Simultaneous Influence

Of Chemical and Mechanical Factors.

1 - molecules and ions of liquid-phase chemical etchants; nanometrical amorphous, spherical particles of oxides and anemometrical polycrystalline particles of detonation diamonds; 

2 - occurrence on surface of anemometrical active centers; 

3 - formation of anemometrical products of deterioration; 

4 - formation of nanograined relief; 

5 - anemometrical depth of infringements of crystal lattice on a surface; 

6 - formation of superficial connections of anemometrical thickness; 

7 - nanocontrol of geometrical, structural and chemical properties of 

 a surface (СТМ, АСМ, Auger spectroscopy, ellipsometry, СЭМ, РОР etc.). 

Surfaces (СТМ, АСМ, Auger spectroscopy, ellipsometry, СЭМ, РОР, etc.). 

Surface (STM, ASM, Auger spectroscopy, ellipsometry, Sam, [ROR] etc).
Table.    Independence of speed CMP on micro hardness of crystals

General Information about the Possibilities of CMP of INNA Ltd.
We fulfill orders of CMP on the following crystals:

1. α-SiC (0001) (000)

Method of Obtaining “Leli”, by sublimation from the gas phase. 

Samples: flat plates ranging in size from 10-15 mm to 100–150 mm of thickness, the forms can be round, square, rectangular etc.

Preliminary processing: acting face - ASM 1/0 (2/1) 

Non-Acting Face - Diamond polishing or grinding. 

Quantity - any. 

Terms - according to our agreement. 

Quality of the Surface: more one-sided CMP samples of 50mm and double-sided CMP of small sized samples; absence of disrupted layer, micro-scratches (marks, lasing), cracks, chippings, sections of etching.

                Pic.1 ACM image of surface SiC: 6H after CMP

                Pic.2 Spectrum РОР in SiC: 6H after polishing by different techniques

2. α-Al2O3 (0001) (11 0) etc.
Method of Obtaining: Tchohralsky, Kiriupolos, as well as utilogic, oriented horizontal crystallization. 
Samples: flat plates with a diameter of 10-15 mm to 150 mm of varying thickness, samples of other forms and sizes are possible.
Preliminary processing: acting face ASM 3/2 (2/1 or 1/0); non-acting face - diamond polishing, etching, grinding. 
Quantity - according to our agreement.
Terms - according to our agreement. 

3. Quality of surface: one-sided CMP of large samples and double-sided CMP of small sized samples

АСМ image and profile of surface and a-Al2O3 after CMP

АСМ image and profile of surface and a-Al2O3 after CMP and baking.

ASM image of surface of liNbO3 after CMP by colloidal silica (a) and composition SK –1

4.   LiNbO3 (0001), in + 1280, shear 640 and other crystallographic orientations. Method of obtaining: Czochralski. 

Samples: flat plates of varying diameters up to 150 mm in form and thickness; Preliminary working: acting face ASM 1/0 (3/2, 2/1); non-acting face - grinding or diamond polishing. 

Quantity - by arrangement.  

Terms - according to our agreement. 

Quality of Surface: more one-sided CMP, absence of disrupted layer, micro-scratch (marks, lasin), cracks, chippings, pits and sections of etching. 

5.   ZnO (0001):
Method of Obtaining: hydrothermal, by sublimation from the gas phase.

Samples: flat round, square, rectangular varying sizes from 5*5 or 10 * 10 m.d d = of 50 mm and more, different thickness. 
Preliminary Working: acting face - after cutting, grinding or diamond polishing; 
non-acting face - after cutting, grinding etc.
Quantity - by arrangement.  
Terms - according to our agreement. 

Quality of Surface: 0.1094nm; Rmax = 0.653nm; Rz = 0.1923nm; Rq = 0.1345nm. 
АСМ; profile of surface ZnO after CMP
Spectrum РОР of ions  He+ 

Examples of the Application of CMP:

1) ASM image of the surface of a laser target from nano-porous glass and polymer (NPSP) after polishing CMP 1/0 

2) ASM image of the surface of a laser target from nano-porous glass and polymer (NPSP) after polishing by the composition of nano-detonation diamonds (NDA)

3) Sam image of surface of cone after groove (a) and surface of flat nano-rough (σ  < 0.5[nm]) contact area (b) mho of electrode after CMP for testing of the characteristics of dielectric oxides with the production SBIS.  
4) Colored image to the size of 3.4 m2 of a television table, obtained by projection from three laser cathode-ray tubes by the instrument kvantoskop on the semiconductors A2 V6 with electronic excitation.  

