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Rapid Thermal Processing 2010 
Highlights: Sept 28-Oct 2, 2010,  Gainesville FL 

Michael Current 
Current Scientific, San Jose, CA USA 

1.  J.O. Borland:       
 Melt and sub-melt anneals for 22 nm CMOS. 

2.  S. Chen/Ultratech:      
 Dual beam laser anneals. 

3.  E.Rosseel/IMEC & M.Tanjyo/Nissin:                                             
  C7 implants for strain and P diffusion control.  

4.  K.Huet/Exico, J. Brune/Coherent:             
  Backside laser melt for power switches & sensors. 
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RTP 1993-2010; 18 years: 822 papers 

Bo Lojek  
RTP Chairman Extraordinaire 

RTP Hard Core Group: Friday, Oct 2, 2010 

2010 J. Gibbons Award to Si Prussin 

M.Tanjyo 

J. Gelpy 

B.Lojek 
K. Jones 

R.Camillo-Castillo 

E.Rosseel 
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Sub-melt (DSA) & melt (Jenoptik) Anneals 

JTG Feb 2, 2011  Annealing	
 4 

As, As4, P, P4, Sb n-type junctions 
BF2, In halos 

Melt laser: 300 ns pulses,  
Power increasing to center, 
Left: slow scan, right: fast scan 

Sub-melt laser: visible laser scan 
Thin hot (1350 C) strip near center 

RsL mapping of  Rsheet  
and recombination leakage. 

Rsheet 
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Dopant Diffusion: As & P 
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Melt 
DSA Melt 

DSA 

Melt laser powers drive dopants deeper than sub-melt. 
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Rs & Leakage Trends:  1 keV As 
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Rs & Leakage Trends:  1 keV Phos 
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Rs & Leakage Trends:  4 keV Sb 
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Sb     
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Leakage Currents: Halo Dose 
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Recombination & trap-assisted tunneling leakage: 
Increase with (1) halo dose, (2) damage near Xj, (3) high C dose. 
Cryo implants are not guaranteed to be low-leakage!!! 
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Dual laser heating: IR & “Pre-Heating” 
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Broad pre-heat laser extends the available dwell times to >10 ms. 
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Laser Dwell Time:  Rs and Xj “Tuning” 
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Longer Laser Dwell Reduces Leakage 
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But:  Longer dwell times leads to: 

1.  Deeper junctions 

2.  Wafer stress, slip & alignment
 errors   (Hebb: RTP09) 
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Si:C SD Regions for Tensile nMOS 
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Si:C SD regions give tensile strain
 in nMOS channels. 

Many choices: 
1.  C dose & depth         

 (target=2% substitutional C) 
2.  Si:C lateral position 
3.  C ion form (C1, C7, ??) 
4.  Anneal (ms-anneal preferred) 
5.  Need also to have high n-type

 dopant (Phos) activation. 
6.  Can use C to slow P diffusion. 
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C Strain Implants for nMOS 
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* SDE strain more effective than HDD. 
* C7 better for strain than Ge/C1. 
* Spike anneals are not good for strain.  
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TEM: Nano-Beam Diffraction 
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P4 & C7 Profiles 
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C Dose Effect on Rs, Xj 
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Backside Melt Junctions 
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Full die exposure with step-and
–repeat good for Rs uniformity. 
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Excico Melt Laser Tool 
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RTP10: Gainesville, Florida 

JTG Feb 2, 2011  Annealing	
 27 

Si Prussin/UCLA Masayasu Tanjyo/Nissin 

Will the RTP series be re-born as part of IIT12 ?  Stay tuned. 


