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The Challenge

� Critical cleaning steps require better control 
and stability of chemical mixtures

� Homogeneity and stability must be maintained 
even for highly diluted (< 1:1000) mixtures

� Chemical delivery needs to serve single wafer 
processors on demand

� Chamber to chamber and tool to tool variation 
is not acceptable

� On demand supply with continuous 
replenishment during production 
(zero set up time)

Analytical 
Section

Fluid 
Section

Electrical 
Section
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The FractalFillTM Approach

� Simultaneous chemical blending and control during start up and 
production

� Continuous, fractional replenishment of blend during production with 
analytical control according to actual chemical request

� Chemical delivery to each chamber on demand with identical process 
conditions

� Real time control and closed loop correction with advanced analytics, 
specific to application (conductivity, NIR, Auger)

� Feed-forward control with software algorithms to compensate for 
changing conditions (evaporation, decay, concentration change)

� Various options for delivery:
� Small volume blend to serve buffer tanks in the processor
� POU blend for single pass direct supply without interruption
� Compound blending for multiple step blending steps
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FractalFillTM features and specifications

Single Chemistry 
Liquid Dispense Module

Chemistries:
APM, HPM, dHF, BHF, DSP+, dHCl, dNH4OH

Continuous, On demand supply mixing:
Maximum flow: 20 liters/min, scalable
Average demand: Up to 6 liters/min, scalable

Dilution Ranges:
APM: to 1:1:300 
HPM: to 1:1:100
DHF: to 1:10,000 (250 ppm)
DHCL: to 1:10,000 (250 ppm)
DSP+: 80 ppm (HF)

Key Characteristics:
� Graphical user interface with multiple interface ports for tool 

interface and factory host automation
� Data logging with reporting tools for recipe and chemical 

blend history
� Double modules allow on demand concentration change for 

each process unit
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Conventional blending vs. FractalFillTM

Blending dHCl Cpk Analysis

During replenishment 
conventional blending 
varies around set 
point.
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FractalFillTM Blending

Conventional Blending
Conventional blending allows an 
accuracy for continuous dHCL 

blending within spec limits of +/-
15 ppm, but repeatability is weak!

12 hour continuos supply:
HCl setpoint: 533 ppm (2000:1)

Mean meas. HCl Conc: 533.38 ppm
Std. dev.: 0.6 ppm

Cpk > 3 can be reached with spec 
limits of +/- 5 ppm!



FractalFill
TM

Blending DSP+ Sulfuric
CPK Analysis

Blending accuracy and 
repeatability for continuous 

DSP+ Sulfuric blending; 
spec limits of +/- .02 %
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FractalFillTM Blending SC1 - H202

Cpk Analysis

Blending accuracy and repeatability 
for continuous SC1 – H2O2 blending; 
spec limits of +/- 0.15 % result in 6 
sigma performance!

Blending accuracy of SC1 50:2:1
H2O2 component
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FractalFillTM Blending SC1 - NH4OH 
Cpk Analysis

Blending accuracy and repeatability 
for continuous SC1 - NH4OH 
blending with spec limits of +/- 0.05 
% result in 6 sigma performance!
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FractalFill
TM

start up time
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Preparing an SC1 blend from a flushed system. Control spec limits are set 
to +/- 0.05 wt%.

For both H2O2 and NH4OH the requested concentration (100:1:1) is 
reached within 2 min.
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NH4OH conc. vs. start up timeH2O2 conc. vs. start up time
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FractalFillTM Blending dHF Cpk Analysis
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Blending accuracy and repeatability 
for continuous cHF blending with 
spec limits of +/- 5 % result in 6 
sigma performance! 



FractalFillTM Blending dHF 
Stepwise Additions of HF Blend
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FractalFill TM control is capable to control mixtures in 10 ppm 
increments!

SEMATECH surface preparation and cleaning conference Apr. 25th, 2007



How are FractalFillTM applications 
beneficial to you?
Tres-Ark blending systems –

� Meet the precise mixing and blending requirements for 
increasing wafer size and decreasing space between 
circuitry paths (ITRS)

� Monitor and control the most dilute chemical mixtures
� Have maximum control of the wafer process 
� Have chemistry uniformity and blend accuracy
� Fine tunes chemistry at any point; 
� Allow on demand change of concentration for each 

connected process chamber
� Increases production efficiency
� Reduces process cycle time
� Decreases capitol expenditure over time
� Increases uptime due to auto replenishment capability
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FractalFill
TM

applications multi-chemical 
blending and control SEMATECH surface preparation and cleaning conference Apr. 25th, 2007
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Optional heaters 
for each blend

Multi-chemical 
recirc.: 
Up to five 
different, 
controlled  
blends are 
delivered to the 
processor

Valve for on demand 
supply to chamber 

Multi-Component
Liquid Dispense Module



FractalFill
TM

applications multi-chemical, 
multi-tool blending and controlSEMATECH surface preparation and cleaning conference Apr. 25th, 2007

Process 
equipment

Multi-chemical 
recirc.: 
Up to three 
different, 
controlled  
blends are 
delivered to 
multiple 
processors
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Valve for on demand 
supply to chamber

Optional heaters 
for each blend
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Feed-Forward Control for Advanced
Chemical Blending
Conclusions

FractalFill TM feed-forward blending provides significant improvements to chemical 
blending for advanced wet processing:

� Concentration accuracy down to 0.05 wt % with CPK = 3 stability
� Capable of perfect mixing of concentrations down to 100 ppm without loss of 

accuracy
� Continuous replenishment for single pass processing proven for up to 10 chambers 

(300 mm equipment)

FractalFill TM products are suitable for:
� Supplying all chemicals needed in single wafer processing on demand with excellent 

control
� Real time switching of chemical concentrations to each chamber  
� Providing chemical blends of critical mixtures to multiple tools without chamber to 

chamber variation

Next step:
� Include temperature control to provide ready to use chemistry to advanced single 

wafer surface preparation equipment
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3709 Promontory Point Dr., Suite 114 Austin, TX USA 78744
phone: 512.804.0700

fax: 512.804.0900
www.tresark.com

“Bringing new technologies to the marketplace”
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