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Formation of electrode on insulating substrate by electrochemical process
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- Industrial power supply/regulator/inverter/converter etc.
- PDP, LCD BLU(LED TV) - LED lighting, Motor PCB

Reynell, M. 1990
Source: U.S. Air Force
Avionics Integrity Program
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Formation of Electrode on Insulating Substrate via
Electrochemical Process

@ Technology Overview

- Forming metal electrodes on an Si;N, insulating substrate via electroless plating
« Improving fitness between the substrate and the metal electrode through surface etching and surface
treatment
1) Surface etching: Dry etching is applied to extend the substrate's surface area and then electroless
plating is applied to from an electrode layer.
2) Surface treatment: Silane base is used to form chemical bonding between the substrate and the
metal layer for higher fitness.
Improving fitness by using Pd-TiO, layer and creating Sn free electroless plating core

» Surface etching: Plasma etching using CF,/O, gas to increase the surface area of Si;N, substrate and
enhance the adhesion of the plated layer

« Surface treatment : OH ions should be formed on the surface before the treatment using Silane. OH
base can be formed via treatment with HNO, solution. After treatment of silane, Pd-TiO, layer is formed
through ink dropping, and electrode is formed through electroless plating.
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© Highlights and Strengths

+ Possible to increase a metal layer's fitness with short (5 min) etching
« Wet process for Sn-free electroless pre-treatment using Pd-TiO,
« Electrode can be formed without the need for vacuum and high temperature process (> 1000°C)

« [Patent] KR10-2017-0093253 A HEAT-DISSIPATING SUBSTRATE AND FABRICATING METHOD OF THE SAME

@® Business Cases

+ Vacuum and high temperature (> 1000°C) process not required.
Advantageous for mass production

Temperature
55%

« Sn-free electroless plating. Suitable for eco-friendly businesses.
« Easily applicable to other insulating substrates like AIN, alumina
+ Key cause of faults in electronics: Heat (55%)

« Potential applications Humidity
- Industrial power supply, regulators, inverters, converters etc. 0%
Dust Vibration
- PDP, LCD BLU(LED TV) 6% 20%
- LED lighting, motor PCB Reynell, M. 1990
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