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Erosion – Over Polish

Residue – Under Polish

Poor Cu End Point control 
causes yield loss

Importance of In-situ CMP Control?Importance of Importance of InIn--situ situ CMP Control?CMP Control?
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� Measurement Technologies

� Eddy-Current

� Multi-angle Optical Reflectance

� Algorithms for CMP Applications

� Cu

� STI

� Poly

� W



ConfidentialPRECICETM

Ebara

PRECICETM

EbaraEddy Current Measurement ApproachEddy Current Measurement ApproachEddy Current Measurement Approach

� Only sensitive to top contiguous layer impedance
� Real-time across wafer

� Polish Rate
� Polish Uniformity (absolute thickness)

� Compensation for pad temperature and wear
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� Multi angle optical end point measurement provides
� Noise Free Cu Clearing determination
� High algorithm reliability

� Minimal impact on optical signals due to dressing wheel

Platen

Flexible Window Wafer

Pad

Multi-angle 
800nm Lasers
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Rotary Platen
CMP System IntegrationCMP System Integration
Rotary PlatenRotary Platen

Proximity
sensor

Eddy current
probe

Reflectometer

Table rotation CCW

Carrier ring

Sensor path
Wafer

Acquisit ion
electronics

Slip ringEndpoint
control

computer

Polisher
host

computer
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� Spatially resolved 
thickness and reflectance

� Arclength calculation: 
width of Cu patches
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Zone 1
Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

Zone 7

Zone 8

Zone 9

�Platen RPM: Rp

�Carrier RPM: Rc

�Precession: ∆c
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EbaraCu CMP End-point SolutionCu CMP EndCu CMP End--point Solutionpoint Solution

Time

Cu Polish Ta(N) Polish

Over
Polish

Predicted Cu
clearing

Predicted TaN
clearing

Eddy current 
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Endpoints

Measured
Quantities

Techniques

EP1 
Cu ~1500Å

70~90 sec

EP2 

Cu <300Å

30~40 sec

(3) TaN
clear

40~50 sec

End Polish

10~20 sec

Optical measurement
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EbaraPRECICE™ Real-time Control
300mm Cu CMP: Process 1*
PRECICE™ RealPRECICE™ Real--time Controltime Control
300mm Cu CMP: Process 1*300mm Cu CMP: Process 1*
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CMP Process transition from
Bulk Cu removal to soft-
landing

CMP Process transition from
Bulk Cu removal to soft-
landing

Cu CMP: Optical End-Point
EP2 - Cu Clearing Non-Uniformity
Cu CMP: Optical EndCu CMP: Optical End--PointPoint
EP2 EP2 -- Cu Clearing NonCu Clearing Non--UniformityUniformity

� Spatial wafer scan shows Non-uniform clearing
� May be used for real-time control

� “Blob” Detection critical to ensure complete removal
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EbaraSTI CMP End-Point
Reflectance Simulation
STI CMP EndSTI CMP End--PointPoint
Reflectance SimulationReflectance Simulation

� Rapid change in reflectance at Oxide clear
� Higher Angles Produce Higher Amplitudes
� Proprietary Signal processing results in an end-point trace
� Does NOT require monitor wafers to “teach” algorithm

EP
EP
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� Real Time View of Zone Clearing
� Real Time Monitoring of Polishing Uniformity

CeO2 SlurrySilica Slurry



ConfidentialPRECICETM

Ebara

PRECICETM

EbaraPatterned Polysi Wafer Result: 
Polysi Thickness = 3000Å
Patterned Patterned PolysiPolysi Wafer Result: Wafer Result: 
PolysiPolysi Thickness = 3000Thickness = 3000ÅÅ

EP
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� No significant impact of underlying pattern!

Tungsten Plug, Layer 4

Tungsten Plug, Layer 1
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