ECE250 HW 1 (Pages refer to Sedra and Smith (SS) 5th Edn)
Due in class on Tuesday, December 8, 2009
General instructions for preparing all ECE 250 homework assignments:
1. Please use standard ECE homework format on all ECE250  homework assignments.  
2. Be sure to mark the homework number (in this case HW #1) prominently on the header page, so that you can keep your ECE250 homework submissions in order as they are returned to you.

3. Because many of these review problem solutions are quite short, you may put more than one problem on a sheet of paper. But in later assignments when the problems are longer, please put one problem on each sheet of paper.  
4. Since the answers to each of the problems are given, you must show the relevant calculations that lead up to that answer.  No credit can be given for just writing down the answer or just writing down the problem statement!  
5. Remember that a picture is worth a thousand words --- therefore, wherever relevant, please show neat schematic circuit diagram(s) with all voltages and currents that are used in your accompanying equations marked on your schematic diagram to help document your solution.  You must do this in any problem that refers to a circuit diagram!

Some Review Questions
1. P. 51 SS1.2 (b) & (f)  (Ans: 1.6 W =>2 W rating, 0.121 W => 1/8 W, though ¼ W might be safer, considering the possibility of resistor value error tolerances.)

2. P. 51 SS1.3 (b) (d) (e) (Ans: 10 mW & 10 kΩ; 10 V & 1 kΩ; 31.6 mA & 31.6 V)
3. P. 52 SS1.11 (Ans: Put R = 250 Ω across the load resistor)

4. P. 53 SS1.17 (Ans: defining the current through R5 as flowing from (2) to (1), I5 = 1.91 μA and V21 = 5.7 mV)

5. P.53 SS1.18 do first part only, with all 5 resistors = 1 kΩ (Ans: 1 kΩ)

6. P.53 SS1.21 (b) & (d) (Ans: (717.0 – j450.5) Ω, (100 + j628.3) Ω

7. P.54 SS1.23 (Ans: 28.6 kΩ, 38.6 mV, 1.35 μA)
8. P.54 SS1.24 (Ans: 10 kΩ)

9. P.54 SS1.27(f) (Ans: 6.28E6 r/s, 1 MHz)

10. P.54 SS1.28(d) (Ans: 311 kV)

11. P.54 SS1.31 Hint: First review the Fourier Series expansion of a square wave presented in SS-Section 1.2.  (Ans: 14 kHz, 441 mV, 312 mV rms, 693 mV pp, 71.4 μs)
12. P.55 SS1.42 (a) & (b) Hint: You may want to first read about saturation in SS-Section 1.4.  (Ans: (a) vin(t) sine wave has 9 mV peak, (b) vin(t) sine wave has 57.5 mV peak)  Hint: for Part (b): consider just the first quarter of the output sine wave cycle of unknown amplitude Vp.  Note that for the output sine wave to be clipped 90% of the time, the output voltage must reach the clipping level (= 9 V), when the phase of the sine wave is 10% of 90 degrees = 9 degrees.  You should be able to set up an equation and solve it for the necessary value of Vp.

Section 3.7 Physical Operation of Diodes
To get listed answers, use precise constant values given in Table 3.2 of SS Text (p. 208)

13. P. 196 SSEx3.29 (Answers given) Note B = 5.4E31 cm^(-6)*K^(-3) (Note that the units of B were accidentally omitted in our textbook!)
14. P. 196 SSEx3.30 (Answers given)

15. P. 232 SS3.107 (Ans: (a) 7.6E9 Ω - Use intrinsic Si mobilities found in SS Table 3.2, but for the rest, use the doped Si mobilities given in problem (b) 17.4 k Ω  (c) 174 Ω  (d) 6.6E9 Ω  (e) 0.0933 Ω
16. P. 233 SS3.108 (Ans: 8.63E-8 A/cm^2) First show pn0 = 2.25E4 cm^-3. Dp given in SS Table 3.2.  
17. P. 233 SS3.112 (Using T=298.15K=>1E16 cm^-3 & 1.7E4cm^-3; 1E16 cm^-3 & 2.3E9cm^-3)

