                                         Home assignment
Solve all and deposit after  first sessional test

Q1. Following  fig.Q1 shows a 4-input AND gate built using a tree (a) and a chain (b) of gates. Determine the activity factors at each node in the circuit assuming the input probabilities
PA = PB = PC = PD = 0.5.
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          figQ1
Q2. Specify the  based design rules. 

Q3. Draw a stick diagrams of three input NAND and NOR gates by first drawing  their circuit diagrams.

      Q4. Write short note on anyone 
(i) Logic design, 
(ii) circuit design 
(iii) Physical design. 
(iv) Hierarchical abstraction.
(v) Regularity, modularity and locality. 
(vi) Clock gating
(vii) Glitches
       Q5. Explain a linear delay modal with suitable example and limitations to logical effort. 
 Q6. Draw a three input NOR gate driving an inverter at its output and annotate its
        capacitances when the NOR gate is compared to be an equivalent to an inverter. Find 
        its R C  propagation delay for rising output. 
Q7. Draw a three input NAND gate driving an inverter at its output and annotate its
        capacitances when the NANDgate is compared to be an equivalent to an inverter. 
          Find  its R C  propagation delay for rising output
 
        Q8. Find out the logical effort and parasitic delay for (a) Inverter (b)Two input NAND
              gate.(c) Three input NOR gate (d) EX-OR gate 
Q9 Explain the fabrication steps for a CMOS inverter  and NMOS transistor with suitable diagram and the  name of the material to etch copper layer, silicon dioxide, poly silicon along with  photo resist material. 
           Q10 The circuit in Figure Q10has nonuniform branching, reconvergent fanout, and a 
                 wire load in the middle of the path, all of which stymie back-of-the-envelope 
                 application of Logical Effort. The wire load is given in the same units as the gate
               capacitances (i.e., multiples of the capacitance of a unit inverter). Assume the inputs 
              arrive at time 0. Write expressions  for the arrival time  and propagation delay of the 
                output as a function of the gate drives. Determine the sizes to achieve minimum 
                      delay
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                                                 Fig. Q10.

Q11. Estimate the minimum delay of path from A to B  in fig. Q .11and choose transistor sizes   to  achieve this delay, the initial NAND-2 gate may present a load of 8λ of transistor 
     width on the input and the output load is equivalent to 45λ.
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Fig. Q.11

       Q12 A digital system-on-chip in a 1 V 65 nm process (with 50 nm drawn channel lengths and  = 25 nm) has 1 billion transistors, of which 50 million are in logic gates and the remainder in memory arrays. The average logic transistor width is 12  and the average memory transistor width is 4 . The memory arrays are divided into banks and only the necessary bank is activated so the memory activity factor is 0.02. The static CMOS logic gates have an average activity factor of 0.1. Assume each transistor contributes 1 fF/m of gate capacitance and 0.8 fF/m of diffusion capacitance. Neglect wire capacitance for now (though it could account for a large fraction of total power). Estimate the switching power when operating at 1 GHz . 
Q13Consider the system-on-chip from above Q12. Subthreshold leakage for OFF devices is 100 nA/m for low-threshold devices and 10 nA/m for high-threshold devices. Gate leakage is 5 nA/m. Junction leakage is negligible. Memories use low leakage devices everywhere. Logic uses low-leakage devices in all but 5% of the paths that are most critical for performance. Estimate the static power consumption.


  Q14. Write short notes on any two
 (a) Dynamic power dissipation and its methods to minimise 
 (b) Static power dissipation and its methods to minimise 
 (c) Nonlinear delay models. 
 (d) L.imitations to linear model
 (e) Minimum energy and delay, Minimum Energy delay product  and  minimum energy under delay constraint  
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