
DIAMOND 

DIAMOND AS AN ELECTRONIC MATERIAL 

Diamond is a wide bandgap semiconductor and has excellent 

intrinsic electronic properties especially for high power and high 

frequency applications. It has the highest Johnson and Keyes 

figures of merit of any semiconductor. For extreme demand 

applications, single crystal diamond devices are superior to other 

materials used in electronics, including silicon and gallium 

arsenide. 

INEX has world-leading expertise and knowledge in this field 

applied in the development of process technologies for high 

power microwave transistors and other devices. 

Diamond provides some of the most extreme mechanical, optical and electronic properties known to man. Development and 

exploitation of these unique and valuable properties is now being undertaken across a wide range of demanding applications and 

environments. INEX is at the forefront of diamond development and its exploitation. 

 

Diamond is transparent from the X-ray 

through the visible and the infrared 

regions of the electromagnetic 

spectrum. It is the only material that 

offers far-infrared (8-14 µm) 

transmission combined with high 

strength, thermal shock and erosion 

properties. Furthermore its UV and X-

ray properties make it the ideal solar 

blind deep  UV detector and high 

power hard X-ray monitor. 

Diamond is a bio-inert and 

biocompatible material and is ideal 

for the fabrication of in-vivo sensors 

and electrodes. Boron doping 

renders it conductive but highly inert, 

making it an ideal material for the 

fabrication of inert, fouling resistant 

elect rodes in medical  and 

electrochemical applications. 

DIAMOND AS AN OPTICAL MATERIAL DIAMOND AS AN ELECTROCHEMICAL &         

BIOLOGICAL MATERIAL 
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INEX has world-leading expertise and demonstrated ability in the processing of diamond materials on a 

150 mm semiconductor toolset, enabling Companies and Institutions to access and exploit the specific 

properties and high intrinsic value of diamond for a wide range of applications. 
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INEX is a contract manufacturer providing bespoke process development and production services to satisfy customer technical 

requirements. Routinely exercised processes are summarised below. This list is by no means exhaustive and customers are encouraged 

to discuss their specific requirements with INEX staff. 

Substrates 

ƴ Silicon, SOI, glass, quartz, GaAs, GaN, SiC and InP 

ƴ 150 mm standard platform, smaller wafers processed on 150 mm 
carriers 

ƴ Single wafers and bonded pairs 

ƴ Irregular/small substrates (e.g. diamond) 

ƴ Polyimide film and other flexible substrates 

 

Lithography 

ƴ Single and double-sided contact aligners (1:1) 

ƴ Minimum feature size: 1.5 µm 

ƴ Alignment accuracy +/- 1 µm (front side align), +/- 2 µm  (front 
to back align) 

ƴ Stepper (1:1) 

ƴ Minimum feature size: 0.7 µm 

ƴ Overlay accuracy: 0.16 µm 

ƴ E-beam writer 

ƴ Minimum feature size 100 nm 

ƴ Overlay & stitching accuracy 40 nm 

ƴ HDMS vapour priming 

ƴ Spin coating of photoresists and polyimides 

ƴ Puddle, spray or tank development 

ƴ Hotplate and oven baking 

ƴ Deep UV resist treatment 

ƴ Lift-off 

 

Wet Processing 

ƴ Dedicated wet process stations for solvent and alkali processing 

ƴ Anisotropic silicon etching (TMAH and KOH) 

ƴ HF etching of silicon dioxide and glass 

ƴ Wet etching of metals (e.g. Ti, Cr, Au, Cu, NiCr and Al) 

ƴ Wafer cleaning (RCA, Piranha and solvent) 

ƴ Solvent tools for lift-off and resist stripping 

ƴ Photo-mask cleaning 

ƴ HF release etch with supercritical CO2 drying 

 

CVD Processing 

ƴ LPCVD deposition of poly and amorphous silicon (un-doped) 

ƴ High and low frequency PECVD deposition of silicon oxide, nitride,  
oxy-nitride and amorphous silicon 

ƴ Mixed frequency PECVD deposition of silicon nitride (low stress) 

 

Thermal Processing 

ƴ Wet and dry oxidation of silicon 

ƴ High temperature anneal (N2 or O2 atmosphere) 

Plasma Etching 

ƴ DRIE of silicon (Bosch process) 

ƴ DRIE of SiO2, glass, SiC, GaN, GaAs (ICP source) 

ƴ RIE of silicon dioxide, nitride, poly-silicon, polyimide and PZT 

ƴ Metal etching (ICP source) 

ƴ Emission and optical end-point detectors 

ƴ Resist stripping and descum 
 

Metallisation 

ƴ DC & RF sputtering of metals (e.g. Al, Cr, Pt, Au, Cu, TiW and NiCr) 

ƴ E-beam evaporation of metals (e.g. Cr, Au, Ag, Pt, Ti, Al) 

ƴ DC and pulse plating of metals (Au, Ni, Pt and Cu) 

ƴ RF sputter clean station with RF sputtering of metals 
 

Polymer Processing 

ƴ Hot Embossing and nano-imprinting 

ƴ PDMS casting 

ƴ Polymer micro-milling 
 

Wafer Bonding 

ƴ Megasonic wafer cleaning station 

ƴ Silicon fusion bonding 

ƴ Anodic bonding 

ƴ Adhesive wafer bonding 

ƴ Eutectic and TLP bonding 

ƴ Bonding at atmospheric pressure or vacuum (to 10-5 mbar) 

ƴ Aligned wafer bonding with 5 µm accuracy 
 

Packaging & Test 

ƴ Flip chip & die bonding 

ƴ Ball and wedge wire bonding 

ƴ Automated wafer prober 

ƴ Wafer dicing up to 150 mm diameter: Si, glass, quartz, SiC, GaAs, 
Sapphire, GaN, double and triple stack bonded (e.g. glass/silicon, 
glass/Si/glass) 

 

Surface & Thin Film Measurement 

ƴ Spectroscopic Ellipsometer 

ƴ Stylus Profilometer and Hover Probe 

ƴ Reflectometer 

ƴ Prism Coupler 

ƴ Interferometer 

ƴ Wafer thickness, bow, and warp measurements 

ƴ Optical CD measurement down to 0.1 µm accuracy 

ƴ SEM and SPM (AFM, STM, LFM, MFM) analysis 

ƴ Raman & FTIR spectroscopy (composition & stress) 

ƴ Particle measurements (surfscan) 
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