Rz gzes i 51065 RmAE Ly @ g
PR F 1A AL TR TR [kt ]
1.10%Figure (a) shows the circuit without explicitly showing Vee=10V
the voltage sources. The parameters are: Vgg=4 V, Rg =
220kQ, Rc = 2kQ, Ve = 10V, Vee(on)=0.7V, and B =200. o
Rc=2
(1) Calculate the base (lg), collector (Ic), and emitter "
currents (lg) and the C-E voltage (Vce) for a Rp= 220 kQ
. o Vegp=4V o
common-emitter circuit.
(2) Calculate the transistor power dissipation (Pr).

2.14%Analyze a pnp transistor circuit. Consider the circuit shown in Figures (a) and (b). The transistor
parameters are Vegg(on)=0.7 V, = 80, and V =c. Determine the quiescent parameter values and

then the small-signal voltage gain including: (Hint: r_= fVT and V1=0.026 V)
cQ
(1)Thevenin equivalent voltage (V,,),
(2) Thevenin equivalent resistance (R, ),
(3) collector current (Icg),
(4) collector-emitter voltage (Vecq),
(5)diffusion resistance (r_),
(6) transconductance (g,,),
(7)small-signal transistor output resistance (r,).
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3. 16% (a) What are the two basic processes which cause electrons and holes to move in a
semiconductor? 4% (b) Describes and plots how the effect on e in (a) caused by electric field
contribute to the current? 3% (c) Describes and plots how the effect on e in the other process
of (a) contribute to the current? 3% (d) Describes and plots how the effect on h* in (a) caused
by electric field contribute to the current? 3% (e) Describes and plots how the effect on h* in
the other process of (a) contribute to the current? 3%

All the answers of (b) to (e) have to be included vector and moving direction.

3o = a]xn(p) x|Veo| =[x N(P) x| 4, E| Jp =|d|D,, dr;(xp)
4,
o T e e it i 30% Design the circuit in Figure. The DC values are to be
Ipg = 6 MA, Vesg = 2.8V, and Vpsg = 10 V. The gn = 2.2
mA/V. Let R. = 1 kQ, and Av = -1, and Rj, = 100 kQ. Find
R1, Rz, Rs, Rp, Ky and V.
5. 30%In Figure, all transistors have parameters Vrp = -0.4 v
V and k', = 0.05 mA/V?2.The bias source are V* = 5V and ] | ]
V" =-5V. The currents are to be lg, = 0.2 mA and lregz = L Vsce Vson
0.125 mA. For Mg, we require Vgpg(sat) = 0.8 V, and for M }_._{ My
Ma, We require Vspa = 4V. Transistor Ma and Mg are l’gz
matched. (a) Find the W/L ratios of the transistors. (b) *
Find the value of Rp. Vsaa M, t,w

g Rp=8kC
p




