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Parameter: Vt= 0.026mV, In10=2.3, ¢™= 1x10"%; e'=0.37; " *=0.82: ¢ =005,
2'2=1.414, Parallel connection: // ; 25/8 ohm=6: 35.2/5.83=5

L. (10%) Consider silicon at T = 300 K. Assume the hole concentration is given by

p= W"i'e_a"r*l'[ﬂﬂ"ﬂ}, where L, =5 x 107 em. Caleulate the hole diffusion
current density af (a) x = 0 and (b} x = 10" cm. Assume Dp =15 cm’/s)
2. (10%) Consider silicon at T = 300 K. Assume that p,=1350 em'/V-s and Hp=
480 cm’/V-s. Determine the conductivity and resistivity if (2) N, =2 x 10" cm™
and (b} Ny =2x 10" em™.
(10%) A pn junction diode and a Schottky diode have equal cross-sectional areas

L

and have forward-bias currents of (.5 mA, The reverse-saturation current of the
Schottky diode is I = 5 x 107 A. The difference in forward-hias voltages
hetween the two diode is 0.6 V. Determine the reverse-saturation current of the pn
Junetion diode.

4. (10%) Consider the circuit shown in Fig.1 . Determine fgp + frg * and Vg for © (a)
A=175 + and(b) B=150

5. (10%) Determine the quiescent collector current and collector-emitter voltage » and
find the small-signal vollage gain of the circuit shown in Fig.2 Assume the
transistor parameters are © f=100 + Fagfon=0.7V + and V=100V,

6. (10%) For a common-collector confipuration in Fig 3, please prove

Vo_ (+/inlR) [ R )

Av= - |
Vs r 40+ 8)r | R) LR +Rs )

7. (10%) Caleulate the lps and Vs of a CS circuit with an n-channel
enhancement-mode MOSFET in Fig 4. Find the power dissipated in the
transistor,

Assume that By =30 k€2, R;=20 k2, Rp=20 k2, Vin=5V, V=1V, and
Ky=0.ImA/N?,

8. (10%) Determine the small-signal voliage pain of a common-source cireuit
containing a source resistor. Consider the circuit in Figure. 5. The transistor
parameters are V= 0.8V, Ky = ImA/NV?, and A=0. (Hint; Vasa= 1.5V, Tpg=
0.50mA, and Vaso= 6.26V.)

9. (20%a) Calculate the corner frequency and maximum gain of a bipolar
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common-emitter cireuit with a coupling capacitor, For the circuit shown in Figure
&, the parameters are Ry = 5.12 k2, Ry = 9.6 &, Re-=2 ki), Rg = 0.4 kL), Rg= 0.1
kO, Cr-=1 wF, and V- =10 V. The transistor parameters are: Vgg (on) =07V,

= 1(H), and Vo, =, (Hint: le= 1.91 mA)

By = 1e ki
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