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Strain Dependence of Mobility Enhancement in
Local strained Channel nMOSFETSs
Student: Tsung-Yi Lu Advisors: Dr. Tien-Sheng Chao
Department of Electrophysics & Institute of Electrophysics
National Chaio Tung University
Abstract

A local strained channel nMOSFETs has been fabricated by a stress control
technique utilizing a strained poly silicon gate. It utilizes heavy mechanical stress
produced by SiN-capping layer. We experimentally demonstrate the improvement of
current drivability of nMOSFETs with control the ‘stress to the channel region. The
drain current is improved 17% ‘compared to that of the conventional devices. The
current drivability can be enhanced by controlling the thickness of SiN-capping layer.
We believe that the performance changes are caused by changes of the electron
mobility. We also demonstrated the threshold voltage can be tunable with different
thickness of the SiN layer. Moreover, the stack of amorphous and poly silicon gate is
estimated to increase the strain in the channel region more than the single-poly-silicon
gate structure. We found that the strain dependence of mobility enhancement will
become significant by using both SiN-capping layer and stack of amorphous silicon

gate structures.
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Figure captions
Chapter 2
Fig. 2-1 Schematic cross section of the local strained channel nNMOSFET.
Chapter 3
Fig. 3-1 14-Vy characteristics for different thickness of SiN-capping layer.
Fig. 3-2 Transconductance for different thickness of SiN-capping layer.
Fig. 3-3 Output characteristics for different thickness of SiN layer.
Fig. 3-4 Threshold voltage for different thickness of SiN-capping layer.
Fig. 3-5 Measured C-V profile for'different thickness of SiN layer in 10 um
channel length devices.
Fig. 3-6 Measured C-V profile for different thickness of SiN layer in 5 um
channel length devices.
Fig. 3-7 Vy, roll-off characteristics for different thickness of SiN layer.
Fig. 3-8 Junction resistance for different thickness of SiN-capping layer.
Fig. 3-9 Junction leakage current for different thickness of SiN-capping layer.
Fig. 3-10 Charge pumping current for different thickness of SiN layer (2MHZ).
Fig. 3-11 Charge pumping current for different thickness of SiN layer (1IMHZ).
Fig. 3-12 Interface state density for different thickness of SiN-capping layer.

Fig. 3-13 Channel hot carrier characteristics for different SiN thickness.
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3-14 Channel hot carrier characteristics for different SiN thickness.

3-15 I4-Vy characteristics for different thickness of a-Si layer.
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3-32 Junction leakage current for different thickness of SiN-capping layer.
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3-33 Channel hot carrier characteristics for different SiN thickness.

3-34 Channel hot carrier characteristics for different SiN thickness.

3-35 I4-Vy characteristics for different strained structures.

3-36 Transconductance for different strained structures.

3-37 Output characteristics for different strained structures.
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3-41 Channel hot carrier characteristics for different strained structures.

3-42 Channel hot carriercharacteristics for different strained structures.



