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Abstract 

The on-chip decoupling capacitors are widely used in 
today’s high-performance microprocessor design to 
mitigate the power supply noise problem.  The continued 
reduction of oxide thickness in advanced nanotechnology, 
however, also significantly increases the tunneling 
current and leakage power of thin-oxide capacitors.  This 
paper describes the modeling and simulation of a 
complete chip and package power supply distribution 
network, and the optimization of the placement of thin-
oxide and thick-oxide capacitors to reduce the tunneling 
current, leakage power, and burn-in cost, while limiting 
the power supply noise within noise margin.�
�
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Table 1. Semiconductor technology roadmap 
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Figure 1. Steady-state Vdd and current waveform 
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Figure 2. Transient Vdd and current waveform 
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Figure 3. Performance impact from Vdd noise 
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Figure 4. Gate-oxide decoupling capacitor 
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2. Power supply distribution model 
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Figure 5. Power supply distribution model 
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Figure 6. Resonant power supply voltage 
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Figure 7. Thin-oxide decoupling capacitor usage 
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Table 2. Power supply noise comparison 
�

�����������

	����������

*
��C�+�����

4����0  
-
1�

*����������

������0 61�

"��3����

K�����0�1�

4� &:�;� &,&� -/�

F� &/�:� &,&� -7�

	� &8�8� &,8� -.�

�� &-�-� &,8� &;�

)� ��;�&� &,:� &-�

�� ��/�:� &,;� &.�

�� ��.�.� -8-� .�

�

5. Conclusion 
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