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1. Introduction 
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Pall is a Global Technology Company and Solutions Provider  

ÅNo competitor overlaps in more 
than 20% of our business 

Å#1 or #2 in our major markets 

Å75% of revenues recur  

Å28 Manufacturing plants 
worldwide 

 

ÅApprox. 1,000 employees in Germany 
(Manufacturing, PASS & Sales 
Organisations) 

Å10,500 employees worldwide       
(Dec. 2010) 

ÅHuge portfolio of proprietary 
technologies ï over 1500 patents 

ÅMarket and process intimacy 

ÅUnmatched fluid management and 
applications knowledge 
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FY 2010 Sales by Market 

Pall Total Sales: $2,402 
($ in millions) 

17% 

20% 
17% 
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Energy  
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$480 

Aeropower 

$418 

Microelectronics 
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Medical 

$400 BioPharmaceuticals 
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Food &  
Beverage 

$218 

Life Sciences $1,238 

Industrial $1,164 
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Gas purification is used to remove molecular 

impurities such as oxygen, moisture and carbon 

oxides from process gases which cannot be  

removed with particle filtration.   

 

State of the art purifiers can reduce these  

impurities from a wide variety of process gases  

to <1 ppb. 

 

Purification 
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ÅImprove process consistency 

ÅImprove product quality 

ÅProtect process from impurity spikes caused 
during maintenance, cylinder change-outs 

ÅQuicker tool start-up and purge times 

ÅImpurities can react with parent gas to form 
particles e.g. siloxanes  

ÅImprove component lifetime 

ÅCorrosion 

ÅParticle Formation (Siloxane) 

 

Why Purify? 
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2. Gas Purification Applications 
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Gas Purification for  
Silicon-Based Thin-Film Deposition 
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The Challenge: 

 

ÅMolecular contamination in hydrogen and silane 
gases used to form silicon film or anti-reflective 
coatings can lead to a number of process 
problems including non-uniform coating and 
defects from particle formation. 

ÅSuitable media purifies hydrogen and silane gases.  
Moisture and oxygen are reduced to <1 ppb.   

ÅSome purifiers have also demonstrated the ability 
to remove trace levels of siloxanes and dopant 
metals such as As, P, Al, B from silane. 

Gas Purification for Silicon-Based Thin-Film 
Deposition 
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Purifiers Remove Trace Moisture  
and Siloxanes from Silane 

Potential Problems: 

ÅPresence of moisture, detrimental in itself, can foster 
the formation of siloxanes in silane gas 

ÅSiloxanes can aggregate and form particles 
throughout the gas delivery system, including 
downstream of the final filter 
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The Solution   

The utilization of purification on SiH4 lines will reduce 
moisture and siloxanes to sub ppb levels 

Å The formation of siloxane particles downstream of  
  the filters as well as on the substrate is reduced or 
  eliminated 

Å Each purifier assembly shall also contain an 
  integral particle filter 

 

Eliminating Siloxane Impurities in SiH4 
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ÅThe following two slides show the APIMS* 
Spectra in silane gas.  The first without 
purification and the second with AresKleenÊ 
purification. 

 

ÅSiloxane peaks are at mass per charge (m/z) of 77 
and 109 

 

ÅFirst moisture peak is m/z of 18 

 

 

*APIMS = atmospheric pressure ionization mass spectrometry 

 

Eliminating Siloxane Impurities in SiH4 
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SiH4 Spectra without Purification 
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SiH4 Spectra with AresKleenTM Purification 
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Particle Reduction on the Wafer after Installation of 
the Purifier 
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Purifiers Remove Trace Moisture  
from HCl or HBr Gas 

The Challenge: 

ÅMoisture in HCl or HBr can lead to corrosion in gas delivery 
systems 

Potential Problems: 

ÅMoisture can result in siloxane particulate contamination during 
the process of manufacturing trichlorosilane from HCl or HBr gas 
and silane 

The Solution: 

ÅSuitable purifier medium is highly effective in reducing trace 
moisture to < 15 ppb (HCl) and <50 ppb (HBr) 
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Gas Purification for  
CIGS Thin-Film Deposition 
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Gas Purification for CIGS Thin-Film Deposition 

The Challenge: 

 

Contaminants from bulk argon and gas delivery 

system components are often adsorbed to the 

chamber walls under atmospheric conditions. 

 

However these contaminants tend to desorb at the 

operating pressures at elevated temperatures. 
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Gas Purification for CIGS Thin-Film Deposition 

Potential Problems: 

 

Å These trace contaminating gases can cause defects 

  in the thin-film layers 

 

Å Longer pump-down times 

 

Å Oxygen contamination can lead to uncontrolled 

  oxidation of metal layers and metal targets 

 

Å Carbon contamination can result in the formation of 

  thin polymer films on chamber walls and metal 

  surface layers 
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Gas Purification for CIGS Thin-Film Deposition 

The Solution: 

 

Argon purification removes moisture, oxygen, 

carbon monoxide, carbon dioxide and hydrocarbons 

thereby: 

 

Å improving film quality 

 

Å reducing outgassing, leading to faster pump-down 

  times 

 

Å improving yield and throughput thereby improving 

  cost-of-ownership 
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FirstMass-LastMass = 3-100 : DATE = 03/22/2004 : TIME = 11:29:11

Gain  :   Auto,  Speed :   0500,  Repeat:    003

 3/22/04 Pall Gaskleen II installed :20, 20ppb Mixed Challenge 4:21,  21:01 Removed Challenge 

Mixed Challenge of 20 ppb Each
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AresKleenÊ INP removal efficiency ï 100 ppt 
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n-Butane Removal with AresKleenÊ INP media 

n-Butane 55 ppm Challenge 
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Point of Use Gas Purification for  
Atomic Layer Deposition Processes 
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Point of Use Gas Purification for Atomic Layer 
Deposition (ALD) Processes 

 

The Challenge: 

 

ALD is a relatively low temperature process, 

molecular contamination has a greater negative 

effect on film quality and throughput 

 

Å high purity inert gases still contain combined water 

  and oxygen as much as 2 ppm 
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Point of Use Gas Purification for Atomic Layer 
Deposition Processes 

 

Potential Problems: 

 

Å trace contaminants in the purge, carrier and  

  reactant gases that are physisorbed to the reactor 

  walls 

 

Å molecular contamination in carrier gas such as 

  hydrogen could disintegrate precursor species and 

  be deposited onto reactor walls 
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Point of Use Gas Purification for Atomic Layer 
Deposition Processes 

 

The Solution: 

 

The placement of purifier assemblies in the purge, 

carrier and reactant gas lines directly prior to reactor 

entry 

 

Å purifiers will remove gaseous contamination such 

  as water, oxygen, carbon monoxide and carbon 

  dioxide to sub ppb levels 

 

Å improving yield, throughput and thereby improving 

  cost-of-ownership 
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Gas Purification for  
Czochralski Puller Tools  


