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TECHNICAL SPECIFICATIONS & APPLICATION NOTES 

 

PHENOMENA™ 
 

Gap-Specific Diamond Thermal Interface Material 
 
 
1. Product description 
 
The PHENOMENA™ TIM is a gap-specific, high-performance thermal 
interface material based on high-quality monocrystalline synthetic 
diamond particles dispersed in a polysiloxane matrix with aluminum 
nitride and amorphous silica fillers. The PHENOMENA™ TIM is 
designed for controlled gaps between 50 µm and 500 µm, providing 
high thermal conductivity, electrical insulation, and long-term stability 
in demanding environments. 
 
2. Composition by mass 
 
 • Synthetic diamond particles:   > 55% 
 • Aluminum nitride (AlN):    > 25% 
 • Polysiloxane compound:    < 15% 
 • Amorphous silicon dioxide (SiO₂):  < 5% 
 
3. Key features 
 
 • High effective thermal conductivity in operating range of 
  75ºC to 85 °C, optimized by gap-specific diamond particle 
  loading. 
 • Stable performance over -55 °C to +200 °C with low  
  outgassing and excellent vacuum compatibility down to 6.0 
  × 10⁻⁷ kPa. 
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 • Excellent electrical resistance for semiconductor isolation 
  and optional conductive formulations for metal-to-metal 
  interfaces. 
 
4. Thermal performance (75ºC to 85°C operation) 
 
When each gap is filled with tailored diamond particles in monolayer 
distribution where the diamond particle diameter is minimum 70% of 
the gap dimension: 
 
 • 50 µm gap:   14–20 W/m·K 
 • 100–300 µm gap:  15–22 W/m·K 
 • 400–500 µm gap:  16–24 W/m·K 
 
Values represent estimated in-use performance; actual results may vary 
depending on clamping pressure, coverage, area of contact between 
surfaces free of voids. 
 
5. Electrical properties 
 

5.1  Formulation for metal-to-metal connection using coated 
 diamond particles for applications requiring thermal 
 conduction between metallic surfaces. 

 • Typical electrical resistance:  
  R ≈ 1 MΩ/cm² at 1 mm gap. 
 
 5.2  Formulation for semiconductor-to-metal connections  
  (insulating formulation) using uncoated diamond particles 
  for high electrical insulation between sensitive   
  semiconductor devices and metallic heatsinks. 
 • Typical electrical resistance range:  
  10¹² < R < 1014 Ω/cm² at 1 mm gap. 
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6. Operating and environmental limits 
 
 • Operating temperature range: -55 °C to +200 °C. 
 • Compatible with vacuum systems down to 6.0 × 10⁻⁷ kPa. 
 • Saturated vapor pressure: 6.0 × 10⁻⁷ kPa at 60 °C (low  
  outgassing behavior suitable for vacuum and spaceflight
  use). 
 
7. Outgassing / TML 
 
Total mass loss (TML) evaporation data collected after 24 h at 200 °C: 
 • with 55% diamond formulation:  
  TML = 0.15% (24 h at 200 °C). 
 • with 60% diamond formulation:  
  TML = 0.13% (24 h at 200 °C). 
 
These values indicate low volatile content and suitability for high-
vacuum environments where contamination control is critical. 
 

Product assurance note: 
 
The PHENOMENA™ TIM is formulated to minimize outgassing by 
maximizing the proportion of non-volatile inorganic fillers relative to the 
polysiloxane matrix. Over 85% of the material mass consists of amorphous, 
non-outgassing compounds:  the first majority being diamond particles, the 
second majority being aluminum nitride nano powder, and some 
amorphous silicon dioxide. The remainder, which is less than 15% of the 
total mass, is a proprietary polysiloxane mixture.  
As a result, the effective mass fraction of volatile polysiloxane in the final TIM 
is substantially reduced (less than 15%), while the majority of the material 
mass is contributed by non-outgassing solids. The TML/evaporation is 
thereby extrapolated from the polysiloxane manufacturer's datasheets. 
On this basis, the PHENOMENA™ TIM is expected to meet the 
ECSS-Q-ST-70-02C outgassing criteria (RML < 1.00%, CVCM < 0.10%) with 
margin. However, in line with ECSS practice, TML, RML and CVCM are 
treated as empirical test results rather than calculated properties; therefore, 
the definitive numerical values will only be reported after completion of the 
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dedicated ECSS-Q-ST-70-02C thermal-vacuum outgassing test using the 
micro-VCM method, where the samples are tested for 24 h at 125 °C under 
a pressure ≤ 1×10⁻³ Pa. The outgassing acceptance criteria namely 
Recovered Mass Loss, RML < 1.00% and Collected Volatile Condensable 
Materials, CVCM < 0.10%, with Total Mass Loss (TML) and Water Vapor 
Regain (WVR) shall be recorded for the calculation of RML. Measured values 
of TML, RML and CVCM for the PHENOMENA™ material will be provided on 
request once qualification testing has been completed in accordance with 
the ECSS standard. 
 

 
8. Mechanical / physical properties 
 
 • Dropping point: 300 °C (indicates high-temperature  
  consistency and resistance to flow). 
 • Viscosity ≥ 107 cps. Appearance: thick paste/compound 
  suitable for dispensing by spatula, or manual application. 
 • Typical consistency: designed to fully wet and fill specified 
  gap sizes while maintaining position under vibration and 
  thermal cycling. 
 
9. Corrosion and compatibility 
 
 • Corrosion test: C10200 copper, 100 °C, 3 hours = passed. 
 • Compatible with vacuum environments down to 6.0 × 10⁻⁷ 
  kPa. 
 • Formulation intended to minimize galvanic and chemical 
  corrosion with common metals and semiconductor  
  materials in power electronics assemblies. 
 
10. Handling and application 
 
 • Apply to clean, dry surfaces free from oil, dust, and previous 
  thermal material residues. 
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 • Target uniform coverage across the contact area, using 
  appropriate application tools (spatula, stencil, dispenser, or 
  automated equipment) to achieve the designed gap  
  thickness. 
 • Avoid introducing air pockets; use controlled assembly 
  pressure to spread the material and reach the specified 
  gap. 
 
11. Application notes 
 
 • To identify the appropriate diamond particle size in  
  applications where electronic components on a PCB need 
  to be connected to a thermally conductive skyline,  
  Performance Interconnect recommends employing the gap 
  profiling method developed for such applications. 
 • In applications where recessed areas are provided for  
  enhanced thermal interface in metal-to-metal connections, 
  use the diamond particle size for which the recessed area is 
  designed. Example: use TIM loaded with 100µm diamond 
  particles for 100µm recessed grooves in dedicated zones. 
 
12. Cleaning 
 
 • Residual material can be removed from components using 
  suitable solvents such as isopropyl alcohol or other  
  compatible alcohol-based cleaners. 
 • Ensure the assembly is fully dry and free of solvent before 
  reapplying material or reassembling components. 
 
13. Storage, shelf life, and service life 
 
 • Shelf life in sealed, original container: 10 years (stored  
  under recommended conditions away from direct sunlight 
  and extreme temperatures). 
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 • Recommended storage temperature: cool, dry conditions 
  (e.g. 5–25 °C, non-condensing), unless otherwise specified 
  by internal quality procedures. 
 • Expected functional lifetime in application: 10 years under 
  normal operating and environmental conditions. 
 
14. Safety and handling notes (technical spec level) 
 
 • Do not ingest; avoid contact with eyes and prolonged skin 
  contact. 
 • Abrasive diamond particles may cause mechanical  
  irritation. 
 • Use standard industrial hygiene practices: wear suitable 
  gloves and eye protection, and wash hands after handling. 


