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Optical Generation Pattern @L=32nm
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Optical Generation vs Poly Pitch @32nm
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Time Averaged Heat Generation @32nm
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Time Averaged Heat Generation @32nm
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Heat Generation vs Poly Width
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Heat Generation vs Poly Width
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Heat Transfer Within the Wafer
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Typical Temperature Distribution
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Stress Induced by Temperature Gradient
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Stress Induced by T Gradient + Pattern
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Thermal Budget to Dissolve Damage
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Annealing Implant Damage
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Several Laser Scans Stabilize S/D Rs
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Halo Implant with Millisecond Anneal
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Halo Implant with C+ and Laser
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Halo Implant w/o C+ with Laser

311s
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5 scans make it

~60x worse,

because 311s

grow into stable
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that are harder

to dissolve
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Outline
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Layout Impact on Threshold Voltage
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Typical VT Behavior vs Poly-to-STI Dist.
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32nm Libraries: Everybody’s Jogging

• Despite restricted design rules, lots of active jogs and isolated vs nested gates

• Significant VT and Ioff variations persist
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Shape of the Source/Drain Layout
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Exploit Symmetry -> Model ¼ Structure
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S/D Arsenic TED



28
Semicon West 2008

Schematic TED Distribution: Top View
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Quantitative S/D TED Assessment
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The Jog Effect Increases With Scaling
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• Negligible effect @0.3mm,

• Becoming major effect @0.1mm
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Comparing The Two Effects
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• The effects are comparable

• Trends are in the same direction
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Compact Model for VT and Leff

   44      43   43           37     38       40               35      39            47         36      28   (mV) 

  -87   -53    -37    -51    -55 -55             -40 -39     -48            -50         -66       -78   (mV) 
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Conclusions


