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Classification: General Business Use

SABIC AT A GLANCE

As the ‘home of unique offerings’ within SABIC, the Specialties business is focused on 
challenging technology endeavors that deliver fundamental progress to the way the world 
travels, communicates, works and lives. Leveraging global application technology centers 
and deep materials processing expertise, Specialties’ solutions are provided to a wide range 
of industries and include engineering thermoplastic resins and compounds, composites, 
sheets, fluids, thermosets and additives.

The branded portfolio includes thermoplastics  like ULTEM  resins, LNP  compounds, 
NORYL  resins, LEXAN  copolymers and EXTEM  resins. 

Our core materials help address  
complex thermal, mechanical, 

optical, and electrical 
performance requirements

29,000
Employees

around the world

140
Countries 

served

63
World -class

plants worldwide

~11.000
Global patents and 

pending 
applications

US$ bn
Annual
revenue

37,7

Top 2
Chemical Brand 

Value*

* Brand Finance, 2024
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HIGH PERFORMANCE SPECIALTIES PORTFOLIO

• Polyetherimide (PEI)
• Near -IR transparency while blocking lower light spectrums
• Strength and modulus, even at high temperatures
• Dimensional stability / tight tolerances
• Long -term high heat stability
• Inherent flame resistance with low smoke evolution & toxicity
• Hydrolytic and chemical stability
• Injection moldable , melt processible 

ULTEM  resins

EXTEM  resins
PMMA

PC COC

COPCo-PC OKP
PSU

PEI (ULTEM ) 
resin

TPI (EXTEM )
resin

(PAI)

260-280 ªC

Performance + Cost

200 -240 ªC

150-190ªC

80 -150ªC

• Similar performance to ULTEM  resin, as listed above
• Thermoplastic Polyimides (TPI) with exceptional high heat 

resistance with glass transition temperature of up to 280 ªC 
that can survive reflow solder processes

260 ªC  
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O ptica l tra ns m is s ion a t 1 m m  of E XTE M  res inEXTEM  res in optica l pa ra m eters *

New EXTEM  RH10 17U CL res in
• High nea r-IR tra ns pa rency for typica l V CS E L wa velengths  (s ens ors , fiber optics , etc.)
• Anti reflection coa ting rem a ins  inta ct a fter Reflow a nd a fter 10 0 0  hrs  8 5 ªC /8 5 %  RH: 

no cra cking, no ha ze or polym er hydrolys is
• Ta rget com m ercia liza tion da te Q 4 – 20 24

Property EXTEM  RH 
series resin

Glass Transition 
Temperature 

281 ªC

1 mm % T 850 nm 87

1 mm %T 1310 nm 88

850 nm Refractive 
Index**

1.639

Abbe Number 18

Dn/dT
(30 ªC – 120 ªC)

-9.8 
x 10-5 /ªC

* The data shown are typical properties and may vary from lot to lot
** Optical constants available in ANSYS ZEMAX

Single Mode 
Fiber Optics

Multi Mode Fiber Optics
Near -IR Sensors

THERMOPLASTIC EXTEM  RESIN  

- Reflow (3x 260  ªC )
- 1000 hrs  85 ªC/85%RH

EXTEM  resin offering near -IR transparency and high Tg for 260 ªC reflow, can be used as lens material
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* des igned a nd produced by Na lux Co.,  LT D.  https ://www.na lux.co.jp/en/index.htm l

OPTICS SHIFTING FROM FACEPLATE TO THE CHIP ON THE BOARD

CURRENT: pluggable optical transceivers Future: Co-packaged optics (CPO) assembled on PCB

Datacenter :

ULTEM  transceivers 
• injection molded optical lens and housing 

to cover laser module or photodiode  
• provide the conversion of electrical signal 

to optical signal and vice versa.

- Faster data transmission with 
bandwidth increased > Å5

- Power consumption reduced 
to < 1/4 

EXTEM  enables moving optics on board 
• Complex shaped lens arrays, only possible with thermoplastics
• Expanded beam for higher alignment tolerance
• Reflow @260˚C capable, requiring less assembly and lower 

costs

New Datacenter infrastructures : 

Cu

SABIC Solution :
SABIC Solution :

TOSA/ROSA lens
ULTEM 1010

*

https://www.nalux.co.jp/en/index.html
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SINGLE MODE CO-PACKAGED OPTICS (CPO) DEMONSTRATOR 

Micro -Lens Array (MLA) Connector 
Pluggable Expanded Beam (EB) connection over free 
space between Photonic Integrated Circuit (PIC) and Fiber 
Array Unit (FAU)
• Relaxation of alignment tolerance 
• Multiple break -and -make cycles  

Stable Coupling Efficiency after Solder Reflow
• Signal integrity / coupling efficiency remains intact before and 

after reflow process
• Variations of less than 1 μm  in lens  s pa cing, lens  height a nd lens  

dia m eter 

Firs t ever Therm oplas tic res in for S ingle Mode Co-packaged O ptics  dem ons trator developed with Tyndall Ins titute

Expanded Beam  grating coupler 
via  MLA

Coupling efficiency after ReflowEye diagram  of the s ignal,  fully 
com pliant with the m as k s tandard  

• Lens  to lens  dis tance: 250  μm
• 5nm  Ra s urface roughnes s
• Radius  of curvature: 40 0  μm

Dim ens ional s tability
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DIMENSIONAL STABILITY OF EXTEM  RESIN FOR RETAINING SIGNAL INTEGRITY

CTE for different optical resins

Desired CTE with Si substrates

• Test setup: expanded beam MPO optical connector female -male, with 3 
different  boundary conditions (BC)

• Simulate lens -to -lens distance change with temperature 23 to 80 ªC  
• Simulate Coupling Efficiency (SM) for EXTEM resin (CTE of 50 ppm/  ªC ) vs 

Si substrate (CTE of 10 ppm/  ªC )

Design features can help bridge this CTE gap.
E.g., alignment pins in MPO connector can act 
as fixation points via mating

Simulation Strategy

Maximum 
Misalignment 
lens -lens 
(micron)

Coupling 
Efficiency 
(dB loss)

BC1 0.2 0.03

BC2 14 40.4

BC3 8 14.5

Conclusion: using fixation points on 
thermoplastic MLA’s can help to 
retain critical alignment tolerances

BC1

BC2

BC3

Expanded Beam MPO 
connector via MLA’s
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• Micro lens es  pla y a  key role in optica l da ta  com m unica tion, proxim ity s ens ors , 3D s ens ing, biom etric m onitoring devices .

• Increa s ed s ens or functiona lity a nd com plexity do require com plex pa rt des igns  (e.g . free form  optics , fixtures , etc.) ,  for both 
refra ctive a nd diffra ctive lens es , which ca n be obta ined by (m icro-)  injection m olding of therm opla s tic res ins .

• Their build num ber will increa s e exponentia lly, requiring econom y of s ca le a nd cos t-efficient production.

• Com pa tibility with indus try s ta nda rd reflow s oldering a s  offered by E XTE M TM res in is  es s entia l.

• S ta ble globa l s upply: non-export controlled, non-ha za rdous  

SUMMARY AND APPLICATION EXAMPLES

Time -of -Flight Proximity 
Sensor lens

ToF sensor lens
5 x 2.5 x 1.6 mm

*designed and produced by Nalux  Co., LTD.  https://www.nalux.co.jp/en/index.html

Co-packaged Optics for 
on board packaging*

Super -wide -angle 
Diffuser for sensors*

Detachable MPO/MT Connector 
8.9 x 4.3 x 2.1 mm

Angle of diffusion: 170˚  
Pitch size ~100 μm
Lens  height 130  μm

https://www.nalux.co.jp/en/index.html
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DISCLAIMER

SABIC and brands marked with  are trademarks of SABIC or its subsidiaries or affiliates, unless otherwise noted.
© 2024 Saudi Basic Industries Corporation (SABIC). All Rights Reserved.

Any brands, products or services of other companies referenced in this document are the trademarks, service marks and/or trad e names of their respective holders.

THE MATERIALS, PRODUCTS AND SERVICES OF SAUDI BASIC INDUSTRIES CORPORATION (SABIC)  OR ITS SUBSIDIARIES OR AFFILIATES (“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 INCORPORATING 
SELLER’S MATERIALS, PRODUCTS, SERVICES OR RECOMMENDATIONS. UNLESS OTHERWISE PROVIDED IN SELLER’S STANDARD CONDITIONS OF SALE, SELLER SHALL 
NOT BE RESPONSIBLE FOR ANY 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 o r waive any provision of Seller’s 
Standard Conditions of Sale or this Disclaimer, unless it is specifically agreed to in a writing signed by Seller. Statements  by  Seller concerning a possible use of any 
material, product, service or design do not, are not intended to, and should not be construed to grant any license under any pat ent or other intellectual property right of 
Seller or as a recommendation for the use of any material, product, service or design in a manner that infringes any patent o r o ther intellectual property right.
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