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Challenges for 10nm junctions

� Boron implant, 250-300eV

� Channeling

� Energy Contamination

� Amorphization

� Diffusion during annealing

� Dopant Activation and sheet resistance

� Characterization

� Process Integration
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ClusterBoron Dimer Technology

� ClusterIon source with ClusterBoron (B18H22) feed material 

produces ClusterBoron-Dimer (B36Hx) ion beam

� Dimer production by ion source is less than the B18 primary 

beam,  but transport conditions produce dose rate advantage 

for the dimer at low energy (<400eV)

� B36 Process Evaluation

� Amorphization

� Depth Profile

� Activation
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Self-amorphizationSelf-amorphization
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ClusterCarbon Self-amorphization  - C5H5 vs C7H7

�
��
����

��������
�	���
���� ��������

�	���
����

�
��
�
���¯�
��
�
��	¯

� Going to a higher mass (from C5 to C7) at same implant condition yields about 25% 

increase in �-Si layer thickness
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B18H22 and Dimer  B18H22 (B36Hx) 
300eV@1e15

as-implanted 

B18 �-Si thickness ~ 50�.  

Surface

Dimer B18 �-Si thickness ~ 63�.  

� Thicker amorphous layer leaves less Si interstitials for residual EOR defect formation 

and also less TED. All leads to higher dopant activation.
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B36Hx XTEM            (500KX) 
300eV  Dose Sequence
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� Lower dose threshold for amorphization.`


