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H o m e w o r k 3E C E 5 5 9 : M O S V L S I D e s i g n ( F a l l 2 0 0 9 )E C E D e p a r t m e n t , P u r d u e U n i v e r s i t y
 

Assigned: 06-Oct-2009                        Due: 15-Oct-2009 I m p o r t a n t : P l e a s e t u r n - i n a l l o f y o u r c o d e s a l o n g w i t h t h e w a v e f o r m s ( w h e n n e c e s s a r y )d u r i n g s u b m i s s i o n o f y o u r s o l u t i o n . Y o u m a y b e a s k e d t o p r o v i d e t h e s o f t c o p y o f y o u r c o d e sb y e m a i l i f s u c h n e e d a r i s e s .P r o b l e m 1 :
For a gate if we increase the widths of the transistors, the corresponding 

propagation delays get decreased first but if you continue to increase the widths, you will find 

that the propagation delays get increased eventually.  P a r t a )
Explain why does it happen.  

Perform SPICE simulations for a simple CMOS inverter with the libraries that you have used in 

lab, i.e., t s m c 2 5 N  and t s m c 2 5 P  to confirm your answer. Use L = 300 nm, VDD = 2.5 V. P a r t b )
A gate has r i s i n g  and f a l l i n g  propagation delays. Also a gate with more than one input 

can have different rising and falling propagation delays depending on different input vector 

combinations applied to the inputs of the gate. Consider a 2-input NAND gate. Explain for which 

input combinations, the m a x i m u m r i s i n g  and the m a x i m u m f a l l i n g  delays occur.  

Perform SPICE simulation with the libraries that you have used in lab, i.e., t s m c 2 5 N  and t s m c 2 5 P  to confirm your answer. Use L = 300 nm, VDD = 2.5 V. P a r t c )
Find out the o p t i m u m w i d t h s o f t h e t r a n s i s t o r s  so that the m a x i m u m i n p u t - t o - o u t p u tp r o p a g a t i o n d e l a y f o r a 2 - i n p u t N A N D g a t e  is m i n i m i z e d . Clearly explain the procedure you 

have followed. Submit the necessary plots showing the trade-off between propagation delays 

and transistor widths. P r o b l e m 2 :
Draw a layout of a 2-input NAND gate with the optimized widths that you have got 

for the problem 1. You can round the widths of the transistors as allowed by the technology 

library that you have used in lab. Perform DRC, extract layout, do layout vs. schematic check, 

and at last simulate your extracted netlist to verify its functionality. Submit the plots of 

schematic and layout of your design. 
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P r o b l e m 3 :
In the circuit given below, the input voltage, Vin varies as shown. Determine the 

energy dissipation when 1) RC >> T and 2) T >> RC, respectively. R V D D+V i n C
 _          TV i n


