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mewor ignmen - ion:
1.} Find the dc operating point, the small signal voltage gain, voyu/Vin, the small signal
input resistance, Rip, and the small signal output resistance, Royt, if K = 0.1mA/V?2, Vi=-
1V,and A = 0.01V-1,

Solution
Finding the dc Thevenin equivalent circuit looking out the gate gives Voo =753V and R,
= 0.5MQ. Assuming saturation gives I, = K(V55-V,)?. Combining with
VoG =75V =Vgg +IpR;
gives 7.5= Vo + SkQO.ImA/VH (Ve 12 = Vg + 0.5V - Vg + 0.5
which reducesto V> =14 —  Vo=V14=3.74V
This gives Iy, = 0.1mA(3.75-1)? = 0.752mA. Finally, Vps=15-In(Rpy+Rg) = 748V

Vs = 3.74V, T,= 0.752mA and V= 7.48V

Note that the MOSFET is indeed saturated.

The small signal model parameters are 8, =2\Kiy= 24/0.1.0.752 = 0.548mA/V and
rgs = (AIp)y1 = 100/0.752 = 133kQ.

The small-signal model for this problem is, Rout
Vout +
v, = & (4 IRHIR; ) = -0.548(133II5II10) Vour
=-1.782V/V, Rm = 500k£2 - EmVin
and R, =r JIRHIIR, = 3.25kQ. WO9FES6
R;, =500k, R =3.25kQ and “'_- -1.782 V/V
HT

2.} Problem 13.91 of the text.
3.) Problem 13.100 of the text. [A, = 4.60 V/V]

4.) Problem 13.108 of the text.
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13,91
- Pﬁ) 00pAX1 + 0.02(5)) = 332 5045V ceoka
g, \[2(500 L3 J100pa)(1+ 0.02(5)) S | ¥, = g5 =550
6.8MQ
- 332u5)(550kQ[50k1 20k} = —10.
Av (6.8Mﬂ+O.IMQ)( 3245)(550kaj50k0) ) °
13,100
2 0015+gv
=2 lmA(ImAY1+0.015(9)] = 7 20015 _ 75 7k0
gm = 5 {IMAQmMAY1 +0.0159)] = 71045 | 1, = QA2 5
v = —(——IMQ——)W 10pS){75. 7O 5KOJ1 60K = 4,60
IMC2 + 10K
13.108
Ry = Rg = 6.8MQ | Royr = 50kQ]r,
r = B0V so0k | Royp = 50KQIE50KA = 45, 8k

° 0.1mA
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5.) A PMOS common-drain amplifier is shown.
Assume the parameters of the transistor are kr =
0.5mA/V2, Vrp=-1V,and A=0. (a.) If Igp =
0.5mA, find the small signal model parameter
values for g, and r,,. (b.) Find an algebraic

expression for the small signal input resistance,
R;,,. the output resistance, R,,,,, and the voltage

gain, v, /v;,. (c.) Numerically evaluate the

. . . v
small signal input resistance, R;,, the output out
resistance, R, and the voltage gain, v, /v;,. i
Solution FOZ'_QOSPI

(2.) g, =\2spkp =V2:0.5-0.5 mS = 0.707mS
and Fp=22

(b.) First we need a small signal model.

R.
+ + 8%
e
Vin Rg Vg EmVgs
D F02Q05P1

Obviously, | R;, = Rg=R(lIR; | . For R,,, we apply the voltage source, v, and set v, =

0 and solve for v,/i; which equivalent to R,,,;.

S =Gg Vi—8mVgs = Gs Vr"gm(vg_vs)= Gg vy —gm(0—vy)

Vi 1 Rs R
our =, “Ggtg, ~V+g, Ry Row=T+4g, Ry

R

The output voltage can be expressed as,

Vour = ngSvgs = &nmRs( Vg = Vs) = 8mRs(Vin — Vour)

Vout m RS
Voull + 8Rs) = gRs vy, - Vip ~ 1 +g, Rg
8k} Vout 0.707-8

(€) Ry =R = R|IR,=2.4MQ, R, =T70707.8 =L.2kQ and 5~ =T 57078 = Q83V/Y

in




