1. The parameters of the circuit shown in Figure Q1 are V;,, = 5V, R, = 520 kL2, R, = 320
k€2, R, = 10 k€2, and Ry = 0. Assume transistor parameters of V= 0.8 V, K = 0.20
mA/V’, and A= 0.

(a) Determine the small-signal parameters g, and r,.
(b) Find the small-signal voltage gain v,/v,.
(c) Calculate the input and output resistances R, and R .
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320
I, =0 1905 08) =0.244 mA
= 2\/ o =24(02)(0.244) =0.442 mA/V

b 4, =—ng =—(0. 477)(10):—4.22
(0  R=R]|R =520320=198K
@  R,=R,=10K

2. Consider the circuit shown in Figure Q1. Assume transistor parameters of V; = 0.8 V, K =
0.20 mA/V’, and A= 0. Let V,, = 5V, R, = R, || R, = 200 k€, and R, = 0. Determine Ry, R,
and R, such that I;,, = 0.5 mA and the Q-point is in the center of the saturation region. Find the

small—signal gainv /v,

Solution:



At transition point, /,, =1 mA
2
Iy =K, (Vos —Vy )2 =K (VDS (sat))

n

1=0.2(Vps (sat))” = Vpg (sat) =2.236 V

5-223
Want Vg, = 722’6 +2236=3.62V
5-3.62
R, = =276K
05
0.5=0.2(Vysp —0.8) = V5p =238V

R 1
Vcsg =[ﬁJVDD =E(R1 ||R2)VDD
1

1

S02.38= %(200)(5) =R =420KandR, =382 K

1
Av = _ngD
g, = 2K, Ipp = 2,/(02)(0.5) = 0.6325 mA/V
4, =—(0.6325)(2.76)

=-1.75
3. The parameters for the transistor in the circuit shown in Figure Q3 are V;y = 0.6 V, K, =
0.5mA/V’, and A= 0. (a) Determine the quiescent values of I and Vg, ,(b) Find the small-

signal voltage gain v,/ v,.
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VG=( R ](10)_5=(A)(10)_5=_3v

R +R, 250+1000
Ve Vs )— (-5
I, :%)():Kn (VGS —Vm)2

3V +5=2(0.5)(Ves —0.6)’

2~V =V —1.2045 +0.36

V2 —02V, -1.64=0
0.2+.,/(0.04)+4(1.64)

Vs = : =1385V

Iy =(0.5)(1385-0.6)" = I,,, =0.308 mA

Vpsp =10—(0.308)(10+2) = V., =6.30 V

DSQ

(b)
4 =Sl 8, =2/K,Ipp =2,/(05)(0.308)
1+ngS
g,, = 0.7849 mA/V
—(0.7849)(10
PR x0T

T1+(07849)(2)



