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3.1 Plot the I/V characteristic of the circuit shown in Fig. 3.63.

Ix

Ve (Y R
x () D4 X Ideal

Figure 3.63
Solution The figure is shown in Figure p3.1.

Alx

Ix=20

Figure p3.1

3.2 If the input in Fig. 3.63 is expressed as Vx = V, coswt, plot the current flowing through the circuit as
a function of time.

Solution v n n 5
0 cogwt, AT ET o, SKTAST
I = X 2w 2w
4km + 31 4k + b
0, —_— << —
2w 2w

The figure is shown in Figure p3.2.

3.20 In the circuits depicted in Fig. 3.72, assume [;,, = Iy coswt, where I is relatively large. Plot V,,; as a
function of time using a constant voltage diode model.
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Figure p3.2
Solution The figures as shown in Figure p3.20
(a)
v . Iiana _Ilan + VB < VD,on
Ve = Voo, —TinRi+ Vs > Vi

(b)
v o Iian + VBv Iian + VB > _VD,on
ot - VD,onv Iian + VB S VD,on

- Ve + LinRi, —IinRi <Vpon
out VB - VD,ona _Iian 2 VD,on

Figure 3.72

6.12 It is possible to define an ”intrinsic time constant” for a MOSFET operating as a resistor:
T = RonCGS
where Cgs = W LC,,. Obtain an expression for 7 and explain what the circuits designer must do to minimize
the time constant.
Solution It is known that when a MOSFET works as a resistor,

1 w w
Ip = §Mnooxf[2(VGs — Vin)Vps — V] & ﬂncoxf(VGS — Vin)Vbs

w
W Ron = Uncowf(vcs - V;h)

7=, C2W?(Vas — Vin)

Therefore, in order to minimize the time constant 7, the designer should reduce the width W and the capac-
itance C,,.
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Figure 6.37

6.13 In the circuit of Fig. 6.37, M; serves as an electronic switch. If V;,, &~ 0, determine W/L such that the
circuit attenuates the signal by only 5%. Assume Vg = 1.8V and Ry = 10012.

Solution
V;)ut - 095‘/zn
VDS = 0.05‘/;7“ VGS =18— 095‘/m
Vin = 0, which means that the MOSFET works as a resistance:

1 W w
Ip = §Mncoxf[2(VGS — Vin)Vps — VLZ)S] ~ Mncozf(VGS = Vin)Vps

Assume Vi, = 0.5V, 11,,C,, = 100mA /V?, and we can obtain that

W/L = 1460

6.25 Calculate the bias current of M; in Fig. 6.43 if A = 0.
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Figure 6.43
Solution . -
ID = §Mncozf(VGS - ‘/th>2
IpRp +Vas = Vpp
1 W
ID - iﬂncoxf(VDD - IDRD - ‘/th>2

The solution of the equation is:

_ 2RpkVs + 1 — VARpRVs — 1

I
P 2kR2,

where k = $11,Co W, Vs = Vpp — Vi

6.26 Compute the value of W/L for M; in Fig. 6.44 for a bias current of I;. Assume A =0

Vop=1.8V
M,
RS
Figure 6.44
Solution
1 w
-[1 - i,uncoxf(VGS - ‘/th)Q
IpRs +Ves = Vpp
Vs =1 Ry
Vas = Vpp — Vs
w 21

"L 11nCoy(Vop — 1 Rs — Vi)?

6.27 In Fig. 6.45, derive a relationship among the circuit parameters that guarantees M; operates at the
edge of saturation. Assume A = 0.

Solution

1 w
Ip = iﬂncoacf(VGS —Vin)?
Vop = Vas > Vi

Vap = IpRp < Vi



Figure 6.45
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