The University of Western Ontario

Department of Electrical and Computer Engineering

Mid-term Examination


VLSI and Microelectronics (ECE480a)

Calculator and one additional equation sheet allowed

8:00 – 8:50, Thursday, Oct. 10, 2002


Instructor:  Dr. W. Wang

1. (2 marks) Design a layout for the circuit fragment as shown in Fig. 1 in the two stages:

a) draw a stick diagram


b) finish the complete layout in Fig. 2 (using the P and N transistor layouts already shown in Fig. 2, draw on this paper)
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                           Figure 1.


(In the actual picture, the poly is not  connected)

Figure 2 

2. (2 Marks) Justify

(a) Why there is no required diffusion-metal spacing?

(b) Why there is 2
[image: image20.wmf] overhang of poly at transistor gate?

(c) What does the tub tie connect and what is the purpose of tub tie?

(d) What is DRC?

3.  (2 Marks) Assuming that Vdd= 5 V, Vss = 0V, Vgs = 3.3 V, Vtn= 0.7 V, W/L = 5/2 and V ds = 2 V, compute the drain current through the n-type transistor.  
3. (4 Marks) A two-input NOR gate drives three inverters (both static complementary gates) at the same time.  (Power supply voltage:  Vdd= 5 V, Vss = 0V.   All transistors have W=6
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=0.25 um.  The unit gate capacitance of one n transistor or one p transistor is 
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(a) Draw the schematic diagram for this NOR gate and the three inverters.

(b) Compute the load capacitance on the NOR gate (Hint:  the output of the NOR gate connects to 6 transistors)

(c) Based on the results of (a) and (b), using RC model (minimum size W=3
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, L= 2
[image: image7.wmf]l

 transistor has the resistance: Rn = 3.9 k
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, Rp=14 k
[image: image9.wmf]W

, while 
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 EMBED Equation.3  [image: image11.wmf]W

, no body-effect), compute the transition time (both rise and fall) of this NOR gate as between 5% of Vdd and 95% of Vdd.  (Only consider the worst case (the slowest case)). 

Equations:

Gate capacitance equation: 
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Saturation function: 
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Linear function :  
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RC function:            
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Inverter 90% -10% fall time:  
[image: image18.wmf])
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Inverter 10% - 90% rise time:  
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