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DIELECTRIC PROPERTY BASIC INTRODUCTION

Dielectric

A dielectric material is a substance that is a poor conductor of electricity, but an efficient supporter of 

electrostatic field. By utilizing tunable Dk (dielectric constant) and Df (dissipation factor) of substrate 

material, a smaller size of antennaand a thermoplastics injectionmolded phase shifter can be achievedand 

produced.

Dk -DielectricConstant Df -DissipationFactor

DielectricConstant () is a number relatingthe 
ability ofa material to carry alternatingcurrent 
to the ability of vacuum to carry alternating 
current.

•The simplest way to define dissipation factor 
(loss tangent) is the ratioof the energydissipated  
to the energystored in the dielectricmaterial

•The more energy that is dissipated into the  
material. The less is going to make it to the final  
destination

•This dissipated energy typically turns intoheat or 
is radiated as RF (Radio Frequencies) into theair
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LNPTM DIELECTRICSOLUTION INTRODUCTION

RFApplication  
Needs

Low DissipationFactor  
(Df)

Stable Dielectric

Constant (Dk)

HighDK (Some  
Applications)

Low DK(Some
Applications)

Process Ability

…

LNP DielectricSolutionsCan Help in DesignsHavingHigh RFRequirement

Dielectric additive/…

LNP DielectricSolution
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Where DielectricSolutionPlays?

❑ Base station antenna phase shifter
❑ RFID substrate
❑Mobile device internal antenna
❑ IOT wireless substrate
❑ Automotiveantenna
❑ Other applications needing dielectrics  

properties

Value PropositionFor Customer

❑ High Dk helps smaller part size compared withnormal DK
❑ Low Df to improved antenna signal gain / longer  

reading distance comparedwith normalDf
❑ Higher productivity comparedwith non-Thermoplastic
❑ Lowersystem Cost comparedwithnon-Thermoplastic
❑ More design freedomcompared with non-Thermoplastic
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LNP™ THERMOCOMP™ DIELECTRICPRODUCT PORTFOLIO
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PPO
Resin

Z1C00IXP 120°C Low Dk and Low Df

Z1C00I 160°C Low warpage ,easy plating

ZKC04 174°C Impact modified, high HDT

ZKC06 173°C Impact modified, high HDT

ZKC08 173°C Impact modified, High HDT

ZKC09 170°C Impact modified, High HDT

ZKC0B 165°C High modulus, High HDT

ZKC0C 155OC High Modulus

ZKC0CXXQ 6.0 0.001 155OC High Modulus, Impact Modified

ZKC0CXXD 6.1 0.001 160OC High Modulus, High HDT

ZKC0CXXR 6.4 0.001 160OC Impact modified, High HDT

ZKC0DXXD 7.4 0.001 147OC Impact modified, High Dk

ZKC0E 7.9 0.001 135°C Impact modified, High Dk

Dk, 1.1GHz Df, 1.1GHz

2.38 0.0007

2.54 0.0008

3.04 0.0009

3.7 0.0009

3.91 0.0009

4.55 0.001

5.5 0.001

5.9 0.001

Key Feature
HDT,

0.45 MPa
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LNPTM THERMOCOMPTM DIELECTRICPRODUCT PORTFOLIO -2

Key feature
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HDPE resin FX10009 13.1 0.008 160OC High Dk ,Low Df

PC resin DX09309 8 0.01 97OC * High Dk

PPA resin UX08319 6.2* 0.015* 265OC * LDSgrade,SMT capable

PBT resin

WFC06I 3.7 0.008 200OC
Low warpage,laser

transmission

WFC06IXP 3.5 0.008 193OC
Low warpage ,laser  

absorption

LCP resin 8FC05G 3.2 0.004 260OC SMT capable, high flowability

PPS resin

OMC0D 9.4 0.002 220OC High Dk,HighHDT

OMC0E 11.0 0.002 220OC High Dk,HighHDT
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Dk, 1.1GHz  
1.9GHz*

Df, 1.1GHz
1.9GHz *

HDT 
0.45MPa

1.82MPa*
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Dielectric constantanddissipation factor shows slight changewithin temperature rangeof 23-100°C

LNPTM THERMOCOMPTM DIELECTRICPRODUCT –TEMPERATURE DEPENDENCY
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LNPTM THERMOCOMPTM DIELECTRICPRODUCT –DH85MEASUREMENT
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Dk shows slight increasing underDH85 for both ER008233 (PPObase Dk9), ZKC08 and OMC0D . Df shows 

obvious increasingfor all materials.PPS-based grade shows higherDf thanPPO-based grades
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LNPTM DIELECTRICPRODUCT PORTFOLIO VALUE PROPOSITION

• Higher Productivity

• PotentialCostReduction

• Better Design Space& Efficiency

• Easierto go to the market

• Quicker tailormadefor small lot
validation& pilot production

Vs. Non Thermoplastics high  
Dk low Df solution (such as  
special ceramic…)

• More complete product portfolio
covering from super low Dk/Df to
superhigh Dkproducts

• More stable Dk DF values

• Better Mechanical Properties

• Multiple effectscombination
(Dielectric +LDS +SMT capable …)
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Vs. Other thermoplastics high  
Dk low Df solution
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• Using high Dk low Df material as the substrate of an antenna can reduce the size of whole antenna. This is 

based on the principleof Maxwell’s ElectromagneticTheoryandEquation.The lengthof an antenna is inversely 

proportion of thesquare root of Dk value of its substrate

• Using high Dk low Df material as the phase shifter of a base station antennacanchange the phase of 

electromagneticwaveand then change thecoverageof thebase station

• Using low Dk low Df material in theapplications of dielectrics, the lose of energyof electromagneticwave 

passing through this dielectrics is also low

WHY LNPTM DIELECTRICPRODUCT PORTFOLIO?

Dielectricmaterial  
thickness - 2.0mm  
Working frequency

- 2.0Ghz

DK=2.6 DK=6.0

Width(mm) 55.9 40.1

Length(mm) 45.7 30.3

DK=2.6 DK=6.0

High Dk Low Df Product Is A good

Material OfSmaller SizeAntennaSubstrate
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POTENTIAL MARKET & APPLICATION WITH DIELECTRICMARTERIAL

>>>>>>>
Self-driving 
Automobile

Accurate 
positioning  

and 
measuring 
system

BS

antenna  
phase 
shifter

Smallersize  
antenna 

substrate
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THE INTRODUCTION OF NEWLY  

COMMERCIALIZED DIELECTRIC GRADES
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LNPTM THERMOCOMP™ ZKC0DXXD INTRODUCTION

LNP THERMOCOMP ZKC0DXXD is a high Dk (7.4 at 1.9GHz) and low Df (0.001at 1.9GHz) 

PPO compound
KeyPerformanceData

Features:

• Stable Dk and Df value

• Good heat resistance

• Impact modified

• Good process-ability

• Higher productivitycompared with non-Thermoplastic

• Better design freedom compared with non-Thermoplastic

Unit Value

Tensile Modulus MPa 2800

Tensile Strength MPa 48

Tensile strain, brk % 3.6

Notched Izod kJ/m2 7.7

HDT(0.45MPa) °C 147

Dk @ 1.9Ghz 7.4

Df @ 1.9Ghz 0.001

Potential Applications:

• Base station antenna phase shifter ,Antenna substrate requiring high Dk low Df to

make the size smaller, Other applications requiring High Dk low Df
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LNPTM THERMOCOMP™ ZKC0CXXD INTRODUCTION

LNP THERMOCOMP ZKC0CXXD is a high Dk (6.1 at 1.1GHz) and low Df (0.001at 1.1GHz) 

PPO compound
KeyPerformanceData

Features:

• Stable Dk and Df value

• High HDT

• High modulus

• Good process-ability

• Higher productivity compared with non-Thermoplastic

• Better design freedom compared with non-Thermoplastic

Unit Value

Tensile Modulus MPa 5000

Tensile Strength MPa 74

Tensile strain, brk % 2.7

Notched Izod kJ/m2 6.1

HDT(0.45MPa) °C 160

Dk @ 1.1Ghz 6.1

Df @ 1.1Ghz 0.001

Potential Applications:

• Base station antenna phase shifter ,Antenna substrate requiring high Dk low Df to

make the size smaller, Other applications requiring High Dk low Df
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Potential Applications:

• Base station antenna phase shifter ,Antenna substrate requiring high Dk low Df to

make the size smaller, Other applications requiring High Dk low Df
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LNPTM THERMOCOMP™ ZKC0CXXP INTRODUCTION

LNP THERMOCOMP ZKC0CXXP is a high Dk (6.1 at 1.1GHz) and low Df (0.001at 1.1GHz) 

PPO compound

Features:

• Stable Dk and Df value

• Good heat resistance

• Good mechanical properties

• Good process-ability

• Higher productivitycompared with non-Thermoplastic

• Better design freedom compared with non-Thermoplastic
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with efficient signal transmission effect at high frequencyworking environment
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LNPTM THERMOCOMP™ WFC06I(ER010945) INTRODUCTION

LNP THERMOCOMP™ WFC06I (ER010945) is a low Dk (3.5at 1.9GHz), Df (0.008at 1.9 GHz),

PBT based glass fiber 30% reinforced compound

Features:

• Low Dk and low Df with stable value control

• Ultra low warpage

• High ductility

• High laser transmission

• Good chemical resistance

Potential Applications:

• Mm wave radar front cover requiring laser welding process on laser transmission parts

• Applications requiring laser welding process with low warpage control , low Dk and low Df
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LNPTM THERMOCOMP™ WFC06IXP(ER010946) INTRODUCTION

LNP THERMOCOMP™ WFC06IXP (ER010946) is a low Dk (3.5at 1.9GHz), Df (0.008 at 1.9

GHz), PBT based glass fiber 30% reinforced compound

Features:

• Low Dk and low Df with stable value control

• Super Low warpage

• High ductility

• Good chemical resistance

Potential Applications:

• Mm wave radar back coverrequiring laser welding process as laser absorption parts

• Applications requiring super low warpageespecially the currentmaterial is PBT glass

fiber reinforced
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LNPTM WFC06I AND WFC06IXP INTRODUCTION

THERMOCOMPTM WFC06I ,30%glass reinforcedPBT,super low warpage , low Df , laser transmission 

THERMOCOMPTM WFC06IXP,30%glass reinforcedPBT,super low warpage ,low Df

• Ultra lowwarpage

• High laser transmission (WFC06I)

• Low Df & Dielectric consistency
across frequencies,along parts
(WFC06I& WFC06IXP )

GeneralPBT+GF WFC06I& WFC06IXP

GeneralPBT+GF WFC06I
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LNPTM WFC06I AND WFC06IXP VALUE PROPOSITION

Win with high ductility, super low warpage, laser welding capability and low Df

•Much better ductility

•Better warpage control

•Better laser weldingperformance

Vs. LNPTM old  

generation 

materials

•Much better ductility

•Excellentwarpage control

•Much better laser transmission

•Much lower Df

•Similar strength

Vs. PBT-based  

competitors

•Much better ductility

•Excellent strength

•Much higher laser transmission

•Similar warpage control

•Much higher Dk/Df

Vs. PPO-based  

materials
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LNPTM THERMOCOMP™ 8FC05G (ER010636)INTRODUCTION

LNP THERMOCOMP 8FC05G (ER010636) is a super low Dk (3.1at 1.9GHz), Df (0.004 at

1.9GHz) Liquid Crystalline Polymer (LCP) based compound

Features:

• High heat resistance for robust SMT processing

• Super low Dk and low Df

• Low warpage

• UL94V0

• Superior flowability

Potential Applications:

• 5G, telecom antenna ,new generation connector requiring low Dk and low Df with 

efficient signal transmission effect at high frequencyworking environment.
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Potential Applications:

•

•

•

GNSS(GlobalNavigation Satellite System) antenna

GPS antenna

Applications requiring high Dk for antennaminiaturization
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LNPTM THERMOCOMP™ OMC0D (ER010642)INTRODUCTION

LNP THERMOCOMP OMC0D(ER010642) is a super high Dk (9.4 at 1.9GHz), Df (0.002 at 1.9

GHz) PPS based compound

Features:

• Superhigh Dk

• Super low Df

• Excellent heat and chemical resistance

• Good dimensional stability

• UL94 V0
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Potential Applications:

•

•

•

GNSS(GlobalNavigation Satellite System) antenna

GPS antenna

Applications requiring high Dk for antennaminiaturization
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LNPTM THERMOCOMP™ OMC0E (ER010643)INTRODUCTION

LNP THERMOCOMP OMC0E(ER010643) is a super high Dk (11.0at 1.9GHz), Df (0.002 at

1.9 GHz) PPS based compound

Features:

• Superhigh Dk

• Super low Df

• Excellent heat and chemical resistance

• Good dimensional stability

• UL94 V0
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LNPTM THERMOCOMPTM OMC0D/OMC0E ―― ULTRA HIGH DK PPS

Thickness
2.0mm  
Frequency
2.0Ghz

DK=2.6 DK=6.0

Width(mm) 55.9 40.1

Length(mm) 45.7 30.3

Antennasize Frequency

𝜆
𝐴𝑛𝑡𝑒𝑛𝑛𝑎 𝑠𝑖𝑧𝑒 ∼ 0

𝐷𝑘

Df

Dimensional  

Stability

HDT

Toughness

Moist 

Absorption

Cost

Peel-off 

Strength

Processability

SG

❖ How to selecthighDk compounds base resin?

PPO PPS PEEK

Dk

24

❖ High Dk Low Df material forantennaminiaturization



CASE STUDY
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Application:Basestation phase shifter

ApplicationRequirements

• Dk @ 2Ghz >4.5
• Df @ 2Ghz 0.001-0.002
• Tight dimensional tolerances
• Good impact at low temperatures

Value PropositionByUsingZX08005

• Higher Dkhelps for betterdesign freedom
• Durabilitywhen antennavibrates in storm
• Processingefficiencywith lower cost
• Higher gain creating larger reach (“Signal Footprint ”)

CASE STUDY -LNPTM THERMOCOMPTM ZX08005  
INBASE STATION ANTENNA PHASE SHIFTER
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Application:AutomotiveGNSSAntenna

ApplicationRequirements

• Dk within 6.0~6.5andDk7.0~7.5
• Df <0.0015
• Stable electroplating feature
• -400C~50OCproduct level reliable test
• 1.3mdrop test as produce level

Value PropositionByUsing ZKC0CXXDand ZKC0DXXD

• High Dk leads to smaller spacedesign
• Low Dfmaximize the signal gain
• Stable electroplating featureenhances theyield rate
• Plastics solution benefit for flexible antennadesign

CASE STUDY -LNPTM THERMOCOMPTM ZKC0CXXD AND ZKC0DXXD  
INAUTOMOTIVE ANTENNA
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Application:ADASRADARCOVER

ApplicationRequirements

• Laser transmitandLaser absorb
• Ultra low warpage
• Df<0.01
• Hydrolysis resistance (waterboilng 90 for 30 days, 

no whiteningandno chalking when cracked
• Good impact strength

Value PropositionByUsing WFC06Iand WFC06IXP

• High laser transmission, improveyieldrate and reduce thetotal cost
• Flatness andwarpagecontrol for large flat, increase theproductivity
• Low Dk/Df improvemmWavetransmission performance

CASE STUDY -LNPTM THERMOCOMPTM WFC06IAND WFC06IXP  
INADAS RADAR COVER
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Press release:

• English: SABIC-SABICLaunchesNewLnp™ Thermocomp™Compounds For Automotive...

• English SABIC-SABIC's LNP™ THERMOCOMP™ compounds for adas radar covers

• Chinese: SABIC-SABIC推🎧用于汽车GNSS天线的新型LNP™THERMOCOMP™改性料，信号增益优于陶
瓷

• Chinese:SABIC-SABIC推出全新LNP™ THERMOCOMP™改性料有助于改善ADAS雷达罩的信号传输

Video release:

• English :https://www.youtube.com/watch?v=fzG-3nQk-Zw

PRESS AND VIDEO RELEASE

https://www.sabic.com/en/news/36824-sabic-launches-new-lnp-thermocomp-compounds-for-automotive-gnss-antennas-offering-improved-signal-gain-vs-ceramics
https://www.sabic.com/en/news/30218-sabic-lnp-thermocomp-compounds-for-adas-radar-covers
https://www.sabic.com/zh/news/36824-sabic-launches-new-lnp-thermocomp-compounds-for-automotive-gnss-antennas-offering-improved-signal-gain-vs-ceramics
https://www.sabic.com/zh/news/36824-sabic-launches-new-lnp-thermocomp-compounds-for-automotive-gnss-antennas-offering-improved-signal-gain-vs-ceramics
https://www.sabic.com/zh/news/30218-sabic-lnp-thermocomp-compounds-for-adas-radar-covers
https://www.youtube.com/watch?v=fzG-3nQk-Zw
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DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF SAUDIBASIC INDUSTRIES CORPORATION (SABIC) OR ITS SUBSIDIARIES ORAFFILIATES 

(“SELLER”) ARE SOLD SUBJECT TO SELLER’S STANDARD CONDITIONS OF SALE, WHICH ARE AVAILABLE UPON REQUEST. INFORMATION AND 

RECOMMENDATIONS CONTAINED IN THIS DOCUMENT ARE GIVEN IN GOOD FAITH. HOWEVER, SELLER MAKES NO EXPRESS OR IMPLIED 

REPRESENTATION, WARRANTY OR GUARANTEE (i) THAT ANY RESULTS DESCRIBED IN THIS DOCUMENT WILL BE OBTAINED UNDER END-USE 

CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN OR APPLICATION INCORPORATINGSELLER’S MATERIALS, PRODUCTS, 

SERVICES OR RECOMMENDATIONS. UNLESS OTHERWISE PROVIDED IN SELLER’S STANDARD CONDITIONS OF SALE, SELLER SHALL NOT BE 

RESPONSIBLE FORANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS,SERVICES OR RECOMMENDATIONS DESCRIBED IN THIS

DOCUMENT. Each user is responsible for making its own determination as to the suitability of Seller’s materials, products, services or 

recommendations for the user’s particular use through appropriate end-use and other testing and analysis. Nothing in any document or oral 

statement shall be deemed to alter or waiveany provision of Seller’s Standard Conditions of Sale or this Disclaimer, unless it is specifically agreed to 

in a writing signed by Seller. Statementsby Seller concerning a possible use of any material, product, serviceor design do not, are not intended to, 

and should not be construed to grant any license under any patent or other intellectual property right of Seller or as a recommendationfor the use of 

any material,product, service or design in a manner that infringes any patent or other intellectual property right.

SABIC and brands markedwith™ are trademarksof SABIC or its subsidiaries or affiliates, unless otherwise noted.

©2022Saudi Basic Industries Corporation(SABIC). All Rights Reserved.

Any brands, products or services of other companies referenced in this document are the trademarks,servicemarksand/ortrade names of their 

respectiveholders.

DISCLAIMER
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