
EECS 312: Digital Integrated Circuits 
Homework #8 Solutions 

 
1. Interconnect and Scaling:   

a. What is the total capacitance of this wire?  Use three models: 
i. The simple rule of thumb yields 2 pF/cm * 1.4cm = 2.8 pF 
ii. Using the detailed equation: 
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iii. Use table 4-2 from Rabaey… 
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b. What is the total resistance of the wire? 

i. Aluminum (Al) 
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ii. Copper (Cu) 
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c. Using the detailed delay model from class, we consider any term with rw to be due to wire 

resistance. 
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d. Scale two generations.  S2 = ~2, assuming 2. 
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2. Repeater Design: 

a. Use the tapered buffering approach to driving this wire for optimal delay… 
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b. Use the repeater insertion technique (pg. 466-467) to optimize delay.  Use the detailed 

approach of 9.9 and 9.10 in the text.  Find the optimal delay and the total area of the 
transistors used in the repeater based design. 
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c. This comparison is not completely even, since in (a), the input capacitance is held fixed to a 
3um gate.  In (b), the input capacitance of the repeater chain is allowed to be very large, 
91.72X the input cap of (a).  Therefore the delay comparison is not appropriate, since the 
repeater chain loads the previous stage more than the tapered buffer chain.  An appropriate 
comparison could be made by creating a small tapered buffer chain for the input of the 
repeater setup.  
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