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Some animations: If you are interested to see some animation about crystal formation, doping effect, Bohr model etc., please visit this web site (You will need Shockwave downloaded free, http://www.macromedia.com/shockwave/download/
):

http://http://www.ece.utep.edu/courses/ee3329/ee3329/Studyguide/Shockwave/Fundamentals/Demos/
Solutions:

Chapter 7. 

7.1 (a) Deductive 

(b) (e = 5.31 x 10-40 F m2 

(c) (e’ = 1.92 x 10-40 F m2 

7.2 (b) (e = 9.256 x 10-41 F m2 

7.7 A = 4.344 x 10-5 m2 

T=500C, Gp=6.77 x 10-8 (-1, Rp=159 M(
T=1200C, Gp=6.28 x 10-9 (-1, Rp=14.8 M(
7.15 (a) Change in thickness and length for 100 V:

              (D = 5.00 x 10-8 m , (L = -2.00 x 10-6 m

        (b) Deflection of the cantilever for an applied voltage of 100 V:

              h = 0.240 mm

7.16   At 1kHz, L = 2.75 m; At 1MHz, L’ = 2.75 mm 

7.17 (a) (VPZT = 0.000320 V; (VPVDF = 0.000555 V

               IPZT = 1.65 x 10-7 A; IPVDF = 2.36 x 10-7 A

            (Estimate using equation of current in a capacitor) 

               IPZT = 6.57 x 10-13 A; IPVDF = 9.43 x 10-13 A

        (b)  IPZT = 3.12 x 10-6 W/m2 ; IPVDF = 1.80 x 10-6 W/m2

Chapter 5. 

5.2 (a) A little doping would decrease conductivity; further doping would increase 

           conductivity.

(d) Deductive

(e) Pm=2.51 x 1010 cm-3, (min=3.62 x 10-6 (-1cm-1
5.5 (a) Average # of valence electrons = 4 per atom

(b) Se and Te would act as a donor

(c) Zn and Cd would act as an acceptor

(d) Si would act as an acceptor

(e) Si would act as a donor

(f) All will follow GaAs

5.6 (a) (=1.36 (-1cm-1 ; (=0.735 ( cm

      (b) (=2.57 x 10-9 (-1cm-1 ; (=3.89 x 108 ( cm

            intrinsic Fermi Level = 0.521 eV

      (c) Free hole concentration, p = 0.0324 cm-3 

5.7 Deductive, (=6.94 x 10-5 ( cm, would behave almost like a metal

5.14 (a) Gold (Au)

  (b) Cs and Li

  (c) Linear, R = 4620  (
(f) I0(max) (saturation current) = 5.36 x 10-18 A

(g) Thermionic emission current over Schottky barrier

5.15  Deductive, same sign for Q’

Chapter 4. 

4.3 (a) Eg Diamond = 5.3 eV

(h) 1. , Eg Sb <= 0 eV or is a metal.

2.   Deductive

4.7 (a) VF = 1.57x106 m/s; Vthermal = 1.15x105 m/s; Ratio = 13.7

(b) ( = 4.63 x 10-10 m; ( = 1.876x10-14 s; lF = 2.95x10-8 m; le = 2.28 x 10-8 m

4.9 (a) EF = 6.999921 eV; % difference = 0.00129 %

      (b) Eav (0 K) = 4.2 eV;  Eav (300 K) = 4.200236 eV; Veo = 1215446 m/s; 

                 Ve = 1215480 m/s; % difference = 0.002797    

(Note: Veo is the effective speed at absolute zero)  

Chapter 3. 

3.3 (a) ( = 2.96 eV

      (b) KE = 1.18 eV

(c) J = 4.84 mA cm-2
3.4 (a) (max = 653.9 nm

(b) KE = 0.86 eV

(d) I = 0.769 mA

3.8  (a) R=1 (total internal reflection), when a>>1 or V0 >> 1

3.9 (a) n = 3

      (b) (31 = 103 nm

            (32 = 657 nm (Visible)

            (21 = 122 nm

Chapter 2. 

2.1 (a) d (mean separation) = 0.34 nm

(b) PE = -1.24x10-18 J or -7.76 eV

(c) u (mean speed) = 1.65x106 m/s

(d) ( = 2.16x107 (-1m-1
2.2 (a) ( (resistivity) (-400C) =  2.03x10-8(m

      (b) (-40 (thermal coefficient of resistivity) = 5.18x10-3 K-1
(c) ( (mean scattering time) = 7.22x10-15 s

     (d (drift mobility) = 12.7 cm2V-1s-1
(d) l (mean free path) = 10.8 nm

      (e) % change in power = -25.4 % (negative sign means a reduction in power loss)

2.3 Fe at 00C, (0 (thermal coefficient of resistivity) = 0.00523 0C-1

         Fe+4% C(Carbon) at 00C, (0 (thermal coefficient of resistivity) = 0.00802 0C-1
      Fe at 5000C, (0 (thermal coefficient of resistivity) = 0.00245 0C-1

         Fe+4% C(Carbon) at 5000C, (0 (thermal coefficient of resistivity) = 0.00109 0C-1
2.7 (a) neff (effective number of conduction electron) = 3.24

(b) l (mean free path) = 5.94 nm

(i) ( (thermal conductivity) = 85.4 W m-1 K-1
2.13(a) VH = IB/Den
(b) B = 0.0945 T

2.17(a) ( (skin depth of Cu at 60Hz) = 8.47 mm

 (b) ( (skin depth of Fe at 60Hz)  = 0.765 mm

Chapter 1. 

1.1 (a) PE (potential energy) = -1.0176x10-17 J or -63.52 eV

(b) (E = -4.56 eV

1.9 (a) Vrms (rms noise voltage) = 9.1 (V

      (b) V'rms (rms noise voltage with doubled BW) = 12.9 (V

1.11 (a) EA (activation energy) = 3.47 eV/atom

        (b) D0 (pre-exponential constant) = 8.12x10-5 m2/s
        (c) L1000 (rms diffusion distance) = 0.104 (m

  L1200 (rms diffusion distance) = 0.89 (m

1.14 (a) a (lattice parameter) = 2.87x10-10 m

             R (radius of the Fe atom) =  1.24x10-10 m

        (b) (bcc = 7564 kg/m3, (fcc = 7620 kg/m3
1.19 (a) n = 50 atoms/nm3, ( (density) = 2.33 g cm-3
        (b) n100 = 6.78x1018 atoms/m2, 
              n110 = 9.59x1018 atoms/m2,

  n111 = 7.83x1018 atoms/m2
(j) n (no of SiO2 molecules per unit volume) = 22.7 molecules/nm3
1.20 nV (concentration of vacancies, 270C) = 2.47x10-12 vacancies/m3
        n'V (concentration of vacancies, 12000C) = 3.09x1020 vacancies/m3
