ESE3700 Lec 14 Class Worksheet Spring 2025

Today’s Question: How do we drive a large load
(e.g. Croaq =4 X 10400) with minimum delay?
Detail buffer count and sizing.

Assume:

e velocity saturated sizing for gate drive; inverter sizing is: W, =2, W,=2
e Start with Cyrr = 0 case (for simplicity)

1. If we had one inverter stage to size, how should it be sized?
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(a) Write delay equation from Ry/2 drive through driving C,aq-

(b) Symbolic expression for delay-minimizing Wy.

(c) Concrete size, Wy, for Cjoeq = 4 x 10*Cy.

2. If we had k inverter stages to size, how should the each be sized?
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(a) Write delay equation.

(b) Symbolic expression for delay-minimizing Wy;.

(¢) Symbolic expression for total delay using solution above.




3. What number of stages, N, minimizes total delay?

(a) Expression to minimize total delay.

(b) Solve for k.

(c) What is the stage size relation at the optimal k7

(d) What is the stage count for Cj,eq = 4 x 10*Cy?

(e) What is the minimum delay for Cj,eq = 4 x 10Cy?

4. If Cgirf = 7Cyate, what is the stage delay for a W1 inverter driving a W2 inverter?
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5. How does optimal stages and buffering change if we include Cy;rr = 7Cyate?

(a) Write delay equation.

(b) Symbolic expression for delay-minimizing Wy;.

(c) Compare with Cgirr = 0 (7 = 0) case above.

(d) Symbolic expression for total delay.

(e) What is the optimal stage size relation when v > 07

(f) For what ~ are the following the optimal p?

(Hint: solve for v in terms of p)

P
3
4




