
PPS TUBE FOR CMP RETAINER RING
APPLICATIONS

CASE STUDY

CMP (Chemical Mechanical Planarisation) is one of the most consumable-
intensive processes in semiconductor wafer fabrication. Retaining rings, the
polymer rings that hold wafers against the polishing pad during planarisation,
operate under continuous mechanical and chemical stress while maintaining
extremely tight dimensional tolerances.

For semiconductor fabs, retaining ring performance is directly linked to process
yield. A ring that loses dimensional integrity during operation can create uneven
polish pressure, resulting in non-uniform material removal across the wafer
surface, failed dies, scrapped wafers, and unplanned process investigations.

OVERVIEW

A Southeast Asian semiconductor manufacturer required a reliable supply of
semi-finished PPS tube stock for in-house machining of retaining rings. The
required geometry – 250mm OD × 190mm ID × 250mm length – posed
significant manufacturing and machining challenges related to wall consistency,
concentricity, residual stress control, and long-term repeatability.

Their existing supply chain was creating batch-to-batch variability in ring
performance, an issue difficult to diagnose at the fab level because the root
cause originated upstream in the material itself.

For a semiconductor manufacturer machining their own retaining rings, the
quality of the incoming tube stock is the quality of their CMP process.
Inconsistency in the material is invisible until it becomes a yield problem on the
tool.



The customer was not sourcing finished retaining rings. Instead, they were
machining rings internally from semi-finished PPS tube stock and required a
supplier capable of delivering specification-grade material consistently at annual
production volumes.

Their challenge was threefold:
1.The tube geometry was large-format by polymer machining standards.

Inconsistent wall thickness or residual stress within the tube translated
directly into dimensional variation in the finished retaining ring.

2.Existing supply quality issues were creating variability in ring performance
between batches, introducing instability into the CMP process.

3.The customer required a supplier capable of scaling production without
compromising dimensional consistency, mechanical performance, or
traceability.

In semiconductor manufacturing, qualification is not simply about approving a
single batch. The challenge is demonstrating that batch 12 performs identically
to batch 1 over an extended production cycle.

Large-format PPS tube production introduces technical challenges not typically
encountered in standard polymer machining applications.

Wall Thickness Consistency and Concentricity

At 250mm OD with a 30mm wall thickness, even minor eccentricity in the tube
bore or localised wall variation propagates directly into the finished retaining
ring geometry.
CMP retaining rings require extremely consistent concentricity to maintain
uniform contact pressure around the wafer perimeter. A tube that appears
dimensionally acceptable in bulk measurement can still generate localised
pressure variation during polishing if wall thickness is not controlled consistently
around the circumference.

THE ENGINEERING CHALLENGE Stress Control During Processing

PPS is susceptible to residual stress when processing conditions are not tightly
controlled, particularly in large cross-sections where thermal gradients become
more difficult to manage.

Residual stress within the tube causes dimensional movement during machining
as material is removed. This movement makes it difficult for the customer to
maintain the tight tolerances required for stable retaining ring performance.

Production Repeatability at Volume

The customer requirement was not for a prototype or one-time delivery. They
required a repeatable supply programme capable of maintaining dimensional
and mechanical consistency across multiple production batches over an annual
demand cycle.
Semiconductor-grade polymer components are not interchangeable between
suppliers without re-qualification. Batch repeatability, traceability, and process
discipline were therefore qualification-critical requirements.

OUR APPROACH
Fluorocarbon’s engineering team conducted a detailed feasibility and process
assessment before committing to production.

The assessment covered:
Machining behaviour across the large-format geometry
Wall thickness and concentricity control protocols
Stress-management requirements during processing
Dimensional stability during downstream machining
Production repeatability and traceability controls

Rather than treating the PPS tube as a standard catalogue item, Fluorocarbon
approached the application as a process-critical engineered component.



  Performance Attribute   Result
  Tensile Strength   14,000 psi - providing the structural rigidity required under CMP slurry and polishing loads

  Flexural Strength   18,000 psi - maintaining geometry during machining and polishing operations

  Wear Performance   0.007 mm material loss per cycle - supporting predictable ring replacement intervals and process consistency

  Dimensional Consistency   Wall thickness and concentricity maintained within specification across production batches 

  Batch Repeatability    Documented traceability and process controls established for ongoing annual supply  

This upfront engineering assessment allowed specification risks to be identified
before they became production problems.

Manufacturing controls were established specifically to minimise stress-induced
dimensional movement and maintain consistent wall geometry throughout the
tube circumference.

Documented process controls and traceability systems were also implemented
to support the customer’s qualification requirements and long-term production
programme.

THE SOLUTION
Fluorocarbon delivered a specification-grade PPS tube solution capable of
supporting repeatable retaining ring machining and stable CMP process
performance.

The delivered solution enabled the customer to machine retaining rings
consistently without repeated batch-level requalification.

More importantly, it provided process confidence: predictable machining
behaviour, stable ring geometry, and repeatable CMP performance across
annual production supply.

WHY FLUOROCARBON 
Fluorocarbon supports advanced semiconductor and industrial applications
through an engineering-led approach that combines material expertise with
precision manufacturing capability. 

By working collaboratively with customers during the early stages of component
development, Fluorocarbon is able to evaluate material performance, machining
feasibility, and production scalability simultaneously, ensuring that each solution
is optimised for both operational performance and manufacturability.

For demanding applications involving aggressive chemicals, abrasive operating
conditions, or tight dimensional tolerances, Fluorocarbon provides high-
performance polymer solutions designed to deliver consistency, reliability, and
long-term production confidence.

+44 (0) 845 2505 100info@fluorocarbon.co.uk www.fluorocarbon.co.uk
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