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1. For the circuit in Fig, 1, assume that the diode has the cut-in voltage of V,= 0.6 V and the forward
resistance of r,=10 Q.

(1) If Vps =2 V and R =2 kQ, determine the diode voltage Vp. (5%)
(2) If Vps =5V and R =2 kQ and the diode forward resistance r, is changed to be 0 Q, plot the diode I-V

characteristics and the load line to find the Q-point (¥ and Ip). (5%)
(3)If Vps= 0.2 Vand R =2 kQ, determine the diode current Ip. (5%)
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2. For the circuit in Fig. 2, the transistor parameters are: V4 = 0.7V, 8=100,and ¥, =0,

() If Ioo=2.16mA and Vg, =481V, determine the value of Rc. (5%)

(2) Plot the small-signal equivalent circuit of the circuit. (5%)
(3) Determine the input resistance looking into the base of the transistor. (5%)
(4) Determine the small-signal approximate voltage gain 4, = v, /v, . (5%)

: Vee= 10V
| Fig. 2

.®
A= 122kQ2 Rp=0.4kQ

mix w0 ¥a%a




3. In Fig, 3, assume the op amps are ideal and let v,; =1V and v,, =2V.
(1) Determine the output voltage v, in Fig. 3 (a). (5%)
(2) Determine the output voltage v, in Fig. 3 (b). (5%)
(3) In Fig. 3 (b), if R4 is changed to be 55 k2, determine the CMRR (dB). (10%)
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4. The circuit in Fig. 4 has Rp = 4kQ), Iy = 0.5 mA and transistor parameters Vzy= 1.5V, £4,Cox = 40pA/V?,
and A = 0. If the small-signal voltage gain is 4, = vo / v, = -4,
(1) Find the transconductance g,, of the transistor. (5%)
(2) Determine the width-to-length ratio #/I, of the transistor. (5%) BV
(3) Calculate Visp and Vpsg. (10%)

5. Consider the circuit shown in Fig, 5. The transistor parameters are:
V=2V, Ku; = Ku2 = 0.4mA/V?, K3 = 0.1mA/Vand A = 0.
All transistors labeled M are identical. | Vrasv
Determine Irer and Ip. (10%)
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6. Consider the circuit in Fig. 6, with fransistor parameters: £ =100, Vggm = 0.7V, and ¥, = o,
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(2) Find Ic4 and VCE4- (1 0%)

(5%)
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