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Confidential Agenda

Ç DNS Flash Annealing Overview

ü 4 generations of FLA

Ç mS Annealing Challenges

Ç Flexibly Shaped Pulse Flash Annealing       

(FSP FLA) of HikMG Structures (SELETE)

ü Maximizing Mobility

ü Minimizing BTI Degradation

ü Maximizing Device Performance

Ç Mitigating mS Anneal Induced Misalignment 

(Toshiba) 

Ç Summary
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Confidential Annealing History

Anneal 

Technology Timing Market Leader

Horizontal Furnace Hour SVGi, Bruce, TEL

Vertical FR Furnace < Hour TEL, Hitachi-Kokusai

RTP Minute AG, AST, Peak é

Spike RTP Second AMAT

FLA mS DNS

LSA µS Ultratech

Melt Laser nS Sopra (XeCl Excimer)
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Confidential FLA Configurations
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Fixed Pulse ðHot Plate

Fixed Pulse ðLamp Assist

Programmable Pulse

Hot Plate Assist

Programmable Pulse

Lamp Assist



Confidential FSP -FLA Schematic - SSA
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Programmable Pulse

Hot Plate Assist



Confidential Pulse Width Control with IGBT & Chop

Trigger

Trigger

Gate

Gate
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Confidential Rare Gas Flash Lamp Spectrum
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Confidential FLA Wavelength Characteristic
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Confidential Current Density Impact on Spectrum
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Confidential Various Pulse Scoped Wave Forms

§Type A (trapezoidal waveform)
ï Pulse condition

300A-15ms, 400A-20ms, 300A-40ms, 200A-

60ms, 150A-85ms

Non-Shattering

Wave form
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§Type C 

(10-20msec Trapezoidal + 3msec)

ï Pulse condition 10ms + 1000us~4000us pulse

20ms + 2000us



Confidential Planar Resistive Elements
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Intel IEDM Short Course ïó08



Confidential FLA Dopant Activation

üHigher power / wafer temperature reduces S/D resistance

üMultiple Flash reduces S/D resistance

üImprovement due to ñdissolutionò of B clusters
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HPL Logic Transistors, Feudel & Horstman ïRTP ó08
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Confidential mS Annealing Challenges

Ç Wafer Breakage & Defects

Ç Pattern Induced Heating Effects

Ç Mobility Degradation

ü Strain Compatible Annealing

ü Trap Generation

Ç BTI Degradation

Ç Junction Leakage

Ç Anneal Induced mis -Alignment
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Confidential
90nm Ą 65nm Ą 45nm Ą 32nm

4 Generations of Strain at Intel

Intel IEDM - ó04 Intel IEDM ïó07Intel IEDM - ó02 

Intel IEDM ïó08
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M.Bohr ISSCC ïó09

65nm Ą 45nm Layout Changes
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