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Summary 

Product type: Special Polyolefin Resin TPX™  

Application: Telecommunication - High-frequency connectors, high-frequency cables, THz 

Lenses 

Key benefits: Reduce dielectric loss | Low water absorption | Transparent | Lightweight  

The Challenge 

One of the biggest challenges the telecommunications industry faces is finding the right 

balance between high speed, large capacity, low latency, and simultaneous connection of 

multiple terminals.  

With the realization of a high-speed telecommunications society, multimedia communication 

services are expected to become more sophisticated, as technical features such as high speed, 

large capacity, low latency, and simultaneous connection of multiple terminals are required. 

Currently, 5G is expected to utilize up to the millimeter wave range, and 6G is considering the 

use of terahertz waves. As the frequency band expands, formulators must consider the rise in 

transmission loss of infrastructure parts supporting ultrahigh-speed communications.  

Engineers working with telecommunications equipment face many challenges, one of which 

is finding low-dielectric materials that have the desired properties. The term "dielectric" refers 

to a material that can be polarized by an electric field. This polarization creates an electric 

dipole moment in the material, which can then interact with electromagnetic fields. These 

materials are used in telecommunications equipment because they can help control the flow 

of electricity and improve the efficiency of devices. However, finding low-dielectric materials 

with the right properties can be difficult. 

The material must be able to withstand high voltages without breaking down, and it must also 

have a low dielectric loss to minimize energy loss. In addition, the material must be compatible 
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with the other materials in the device, and it must be able to withstand the manufacturing 

process. 

 

Fig 1: Positioning of code map 

 

The Solution 

A solution to these challenges would be using TPX™, a polyolefin resin developed by Mitsui 

Chemicals with unique material properties and superior benefits suitable for high-frequency 

applications in the telecommunications sector. TPX™ offers low water absorption and 

dielectric constants, excellent transparency, and lightweight characteristics. These qualities 

make it an ideal choice for manufacturing telecommunications components such as 

connectors, cables, and THz lenses. 

Reduced transmission losses with TPX™  

TPX™ is a beneficial material for applications requiring low dielectric material. TPX™ is made 

of polymethylpentene and is frequently used as an insulating synthetic resin in the 

electronics industry because of its low dielectric constant and low loss characteristics. TPX™ 

has good dimensional stability and can be used in a wide temperature range. 

In addition, Compared to PTFE, ETFE, and PE, among other materials, the TPX™ is designed 

to have low dielectric characteristics comparable to fluoropolymers and low Dk & Df, which 

both help to lower transmission losses. This allows signals to travel with less attenuation, 

resulting in less noise and better overall performance. 

4G

•40 Mbps – 1 Gbps

•100 – 1 ms

•10k devices/km2

•700 MHz – 3.5 GHz

5G

•10 Gbps

•1 ms

•1M devices/km2

•28 GHz, 39 GHz…

6G

•100 Gbps – 1 Tbps

•0.1 ms

•100M devices/km2

•140 GHz, 220 GHz, 
340 GHz…
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Dielectric 
property 

Resin  TPX™  PTFE ETFE PE 

Dielectric 
constant 

10 kHz 2.1 2.1 2.6 2.3 

1 MHz 2.1 2.1 2.6 2.3 

10 GHz 2,1 2.1 2.6 2.3 

Dielectric 
dissipation factor 

10 kHz < 0.0003 < 0.0003 0.0006 - 

1 MHz < 0.0003 < 0.0003 0.0015 - 

10 GHz 0.0008 0.0005 0.0150 - 

 

Suitable for modern telecommunication 

The properties of TPX™ make it an ideal material for use in high wavelength 

telecommunication areas such as 5G and 6G, where it can help improve communication 

quality and performance. 

TPX™ electrical characteristics in the high-frequency range are tested and resulted as: 

 TPX™  

ᵋ 
19 GHz (1) 2.1 

53 GHz (2) 2.1 

106 GHz (2) 2.1 

tanẟ 19 GHz (1) 0.0005 

53 GHz (2) 0.0003 

106 GHz (2) 0.0002 
Measurement method: (1) Cylindrical cavity method (2) Fabry-Perot cavity method 

 

The effect of temperature and humidity was tested at 11 GHz frequency and the following 

results were obtained: 

 TPX™  

ᵋ 

230C . 50% RH 2.17 

500C . 50% RH 2.18 

750C . 50% RH 2.17 

230C . 80% RH 2.17 

500C . 80% RH 2.18 

750C . 80% RH 2.17 

tanẟ 

230C . 50% RH 0.0007 

500C . 50% RH 0.0007 

750C . 50% RH 0.0007 

230C . 80% RH 0.0007 

500C . 80% RH 0.0007 

750C . 80% RH 0.0007 
Measurement method: cylindrical Cavity resonator method 

condition adjustment: leave in each environment WE: (23 C +- 2C, 50 +- 5%RH) 
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The values reflect that TPX™ is a better option when it comes to higher temperature and humidity 

condition even in higher wavelength areas. 

Suitable for TeraHertz (THz) wave region 

Formulators have engineered this special polyolefin resin (TPX™) to be used up to 1 THz 

wave region. Applications in the 6G domain are also being developed in addition to those in 

the 5G area. It is found to be efficient in developing 5G as well as 6G technology owing to its 

low dielectric properties. 

New analytical techniques as well as high-speed communications are being examined for 

application. (For instance, checking for impurities in medications, looking for hazardous 

materials at public locations like train stations and airports, etc.) 

TPX™ is tested to have the following physical properties in the THz region: 

 

 TPX™  

Refractive index 1.44 

Dielectric index 2.1 

 

 

Data Provider：Data Provider ：Sasaki Lab., Graduate School of Medical Photonics, Shizuoka University 

(Measure method：GaP Terahertz Spectrometer) 
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While ordinary polymers have absorption peaks in the terahertz wave region, TPX™ has no 

absorption peaks. Therefore, TPX™ does not generate excess noise in the terahertz wave 

region and can make a significant contribution to analysis in the terahertz wave region. 

TPX™ solving your weight issues 

In addition to its electrical properties, TPX™ is a lightweight material. This makes it an ideal 

choice for applications where weight is a factor, such as in the aerospace and automotive 

industries. It can also be used in telecommunication equipment that must be transported 

often, as it reduces the risk of injury due to excessive weight. In a comparison with PTFE, is 

shown that TPX™ offers 60% less resin consumption which reduces the weight. 

 

Parameter Resin Unit TPX™ (RT18) Homo (-PP) HDPE PA6 

Melting point 0C 232 168 132 225 

 

Light transmission properties of TPX™ 

TPX™ provides excellent light transmission properties with its high transparency and low 

haze (around 2%). Also, it provides enhanced operation in the ultraviolet range. A TPX™ 

sheet was tested with PP, co-polyester, and PC. The results achieved can be seen below: 

Material TPX™  PP Co-polyester PC 

Image 

    

Transparency Clear Opaque Clear Clear 

Fig 4: Transparency comparison of different materials 

 

The light transmission was tested on 3mm thick plates for three materials including TPX™, 

PMMA, and PC. 
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Fig 5: Light transmission comparison of different materials 

 

The graph shows that TPX™ has the highest visibility in the highest UV light range starting 

from the lowest wavelength to the greatest. 

 

@ 25 0C Chemicals Resin TPX™  PMMA PC PS PA 

Acid/Alkali Concentrated Sulfuric Acid (98%) A C C A D 

Ammonia Water A A C A A 

Sodium hydroxide (40%) A A C A A 

Sodium oxalate A A A A - 

Organic Solvents Acetone A C C C B 

Methyl ethyl ketone A C C C C 

Ethanol A C A A A 

Toluene C E C E - 

Trichloroethylene C E E E - 

Brake oil A D C B - 

A: Not attacked; B: Partially not attacked; C: Swelling; D: Cracked; E: Dissolved 

 

Conclusion 

The benefits and features shown by TPX™ make it an ideal material to be used in high speed 

communication applications, particularly as networks become more sophisticated and 

requirements and expectations of them increase. The following are the key benefits of this 

special polyolefin resin: 

• Reduction in dielectric loss 

• Light in weight 
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• Low water absorption 

• Transparency (can be produced into films that could be used for transparent film 

antennas) 

 

All of these make it perfect for use in new analytical techniques as well as high-speed 

communications. It may also be utilized in the terahertz wave region as a part of upcoming 

diagnostic and analytical apparatus. 

 
Contact Sales Team of Mitsui Chemicals 

 

 

 

Polyolefin resin (TPX™) 

https://omnexus.specialchem.com/searchsites/searchproducts?q=TPX

