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Problem Statement ðDevice design continues to 

challenge particle metrology capabilities

Source ïIRDS 2024 Yield White Paper

OPC LDL

OSS LDL

More Moore models are pushing critical 

particle size to less than 2 nm
OPC ïOptical Particle Counting

OSS ïOptical Surface Scan
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Presentation Outline

ÅMeasurement of sub -10 particles in high -purity liquids 

by nebulization and condensation particle counting ï

Derek Oberreit

ÅMeasurement of on -wafer sub -10 nm particle on wafer by 

surface enhanced particle sizing ïMarie Tripp

ÅIRDS Collaborative Research Overview and Relevant 

SEMI Standards ïGary Van Schooneveld
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Liquid Based Particle 

Counting by Nebulization 

and Aerosol Measurement

Derek Oberreit, Chief Technology Officer

Kanomax Holdings
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Particle Sizing (SEPS) 

for On -Wafer Detection 

of sub -10nm Particles

Marie Tripp, VP Customer Relations

UNISERS AG
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UNISERS Core Technology
üEnhanced Rayleigh scattering for Surface Enhanced Particle Sizing (SEPS)

üEnhanced Raman scattering for Surface Enhanced Raman Speciation (SERS)

Wafer

Contamination

Optical antenna

Enhanced 
optical signal

Metal film

Excitation

ñLet the dirt shineò

Step 1: UNISERS coating
Unique growth and morphology of a special metal film leads to the formation of an 
optical antenna on every defect.

Step 2: UNISERS analyzer
Upon illumination the optical antennas lead to strongly enhanced optical signals from 
the contamination. The UNISERS analyzer provides:

ÅSize 
ÅLocation on wafer
ÅMorphology
ÅIndex of refraction
ÅMolecular fingerprint

Before enhancement After enhancement
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UNISERS Application Overview

Organic defect speciation

Styrene and sulfonate 

identified in UPW 

residues by SERS

L. Zazzera, UF 2024

On wafer metrology for liquid 

micro -contamination

Fully resolved peak from 

20nm SiO2 particles 

detected on wafer from 

sulfuric acid at 1ppt 
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Particle Size Distribution
1ppt 20nm SiO2 in 1% Sulfuric Acid

Best on -wafer sensitivity

CMP SiO2 abrasive 

by-product sub -10nm detected 

on SiN wafer

Slurry SiO2 abrasive by -

product below 10nm

50nm abrasive peak

Metal particle excursion detection

KLARF -based automated 

defect review for index of 

refraction classification
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SEPS for Silica in Ultrapure Water

Surface-enhanced particle sizing characterized using Silica particles in UPW

Å detection below 10nm ( particle size )

Å independent of material and substrate

Acquire images with dark field illumination and apply image 

analysis to locate, size, and classify particles.
~30nm particles~8nm particles ~15nm particles

Altun, SPCC 2024
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UNISERS Sequential Spin Coating (SSC)
Transitioning from Liquid Metrology to Wafer Metrology

2nd drop

3rd drop

1st drop

ÅWafer size: 50mm to 300mm

ÅAutomated droplet generator

ÅUp to now: UPW, IPA, TMAH, Hydrogen Peroxide, 
dilute Sulfuric Acid
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UNISERS Products

Lab suite for process development, material testing and trouble shooting

Explorer G1 for defect review, quality control and in-fab equipment monitoring

UNISERS Lab Suite

UNISERS Explorer G1

o Automatic

o Versatile

o Liquid and Wafer samples 
(2-12ò)

o Small footprint

o Fab Integrated

o GEM300 compliant

o KLARF input/output

o Wafer samples (12ò)

o Enhanced throughput

UNISERS SSC
Defect Map Size Distribution

Surface Enhanced Particle Sizing (SEPS) 

Surface Enhanced Raman Speciation (SERS)

SERS spectrum

Defect Images
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SEPS and SERS for defect review

SEM review

100nm

1 µm

1 µm

1 µm

1 µm

1 µm

C, O

C, O

C, O

C, O

C

C, O

SEM defect review UNISERS defect review

Various wafers with Surfscan defect map

173 defects reviewed. 

120 invisible defect.

53 defect images.

Learnings

SEM images: 
Å Particles and 

agglomerations

EDX analysis:
Å Carbon and oxygen

1513 defect images.

SEPS images: 
Å 96% single particles

Å 1% evaporation marks

Å 3% organic films

Learnings SERS analysis:
Å 60% polystyrene sulfonate (ion 

exchange resin extract)

Å 27% unspecified organics

Å 13% silicates

Source: IRDS, UPW task -force test
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IRDS Collaborative 

Research Overview and 

Relevant SEMI Standards

Gary Van Schooneveld, President

CT Associates, Inc.
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IRDS UPW 2021 Particle Detection Study

Å Early UNISERS data from 2022
Å Proven ability to detect particles below 10nm  
Å Out-performed classical on-wafer techniques

Reused with Permission: Presented by Gary Van Schooneveld in the 
UPM Community Event June 2023 
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Used to establish the particle precursor 

specification in the 2022 IRDS Roadmap
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Particle and Particle tǊŜŎǳǊǎƻǊ !ƴŀƭȅǎƛǎ ƻŦ tC! ŀƴŘ t±5C 9ȄǘǊŀŎǘΣ мп 5ŀȅ ŀǘ урɕ/ LNS
(Dilution Normalized)

Particle Precursor Signal

Source: Van Schooneveld, et al, Ultrapure Micro 2022
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