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New technology for electrochemical cell making is proposed.  The technology permits to make cells with submicron inter-electrode gap, which is easy for filling and interchange of reagents with macro-volume of solution.


These cells were fabricated by microelectronics technology and consist of Indium-Tin Oxide cornice hanging over the silicon substrate and distanced from it by dielectric foot [1]. Cross-section of the structure is shown below.
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 This cornice is formed in self-alignment etching process of dielectric layer throughout the hole in covered transparent electrode. Silicon substrate and thermal oxidation for dielectric layer formation are chosen for better compatibility with standard microelectronics technology. Special solution for etching silicon oxide dielectric layer selectively to Indium-Tin Oxide is designed. Accuracy of inter-electrode gap is very high and is determined by thickness of dielectric layer. The hole in covered electrode is used for filling and interchanging of reagents.


It’s easy to make array of such electrochemical cells with total area reaching some square centimeters.  One and two photolithography fabrication processes are discussed. Assembling and filling procedures for some applications are described. 


Mechanical durability for damaging by electrostatic forces is discussed and limitations for applied voltages are calculated.


In such cells it is possible to carry out reactions, usual for ultra micro-electrode systems, for example - electrochemical reactions in electrolyte-less solutions. By using an array of the cells it is possible to have macro amount of output reagents. Optical measurements are possible throughout transparent cover electrode.


Such cells have been used in investigations of DC electrolyte-less electrochemiluminescence. The array of the cells was fabricated on 3-inch silicon substrate with 5mm*20mm chip size and 1mm*1mm area the array. Light emission was registered throughout Indium-Tin Oxide electrode.  Thin inter-electrode gap (from 0.3 to 1.08 micrometer) removes current limitation by space charge and gives opportunity for investigation of charge injection mechanism [2].  I-U characteristic of ultra thin cell with 0.8 (m gap filled by glim is presented in next figure in Frenkel-Pool coordinates. Straight line indicates Shottky emission. Note that the energy barrier consists of two parts. The first part with potential difference more than 1 Volt is tunneling thin and corresponds to space of double electric layer. This part of energy barrier does not limit the electric current. Another part with potential difference less than 1 Volt is outside of double layer, is changed under applied electric field and limits the current by Shottky rule. 
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I-V characteristic of the cell in coordinates log(I) - sq.root(V).


( 1 Volt is subtracted to take account of the double layer potential).





The extremely high current densities for electrolyte-less systems - up to 300 mA/cm2 and light brightness up to 10000 cd/m2 were achieved in submicron gap electrochemiluminescence cells.
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