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Ve=26 mV. Vee =3V, Wy = 1V— — o
(a) Calculate the DC voltages g.L]&fan JZmnodes
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VTH 0. 8V A= Y= 0. VDD = JV ]om ZOOHA
(a) Find Vs of M;.
(b) Determine R;/R;.
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Fig. 3 Fig. 4

(a) Find the current (/p),

(b) If C is large enough, find the voltage gain 4, (= Vin/Vou).

1

1. In Fig. 1, O, has # =100, V4 = 13 V, and is biased at Vy: = 0.7V, Ie =

2. In Fig. 2, assume M, is biased at saturation and has (W/L)1 =100, p,Cox =

3. In Fig. 3, find chand],;ofM,‘—,eeﬁ@?)A = OI)]uA/V2 Vtn=0.5V,1=0.

(c) What is tha maximum value of Rp such that M; stays at saturation?

(4 points)

/l N (6 pomts)
Vee Vop
Rc 25000 R o
Vout M,
@ b — R -
Vin e =
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= 100pA/V?,

(5 points)
(5 points)

(10 points)

Vpp=1.8V

4. For the circuit shown in Fig. 4, M, has 1,Co, = 80 pA/V2, Vi = 0.5 V,A=0.1V.

transconductance (g,) and ouput resistance (ro) of M;.

(6 points)
(4 points)
(5 points)
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5. In Fig. 5, the MOSFETs have their geometry size as labell
the voltage values of v, and Vs.

6. Please define the following teTﬁJ ; J
(2) Depletion region (2 % &) of a diode (—.7@%“*)
(b) Junction capacitance (# & & %) of a diode
() Drift current (Z.4% & %)

(d) Diffusion current (3% 44 & 54

(e) N-type doping (N-#! 35 E“——”J

__.‘,. 1 osesd

ed, and Vpp is 5V. Calculate
(5 points)

(5 points)
(5 points)
(5 points)
(5 points)
(5 points)

7. Fig. 6 shows the small- 31gnal 66‘1‘ uncludlng channel-length modulation of a
MOSFET. Prove output resmfa je rL .aqd }transconductance gm can be represented

as follows: il

(&) o~ A,

(b) gm —uncox (VGS 7 VTH)

(©) 8x=y21,Co—
Go—
+
Vas

(5 points)

(5 points)

(5 points)

8. For the configurations shown in F ig. 7 determine the small-signal resistances Ry

and Ry. Assume %#0.

(10 points)




