Midterm Solution

a. Textbook page 23
b. Textbook page 25
c. Textbook page 585
d. Textbook page 589
e. Textbook page 587

Textbook page 36

Region 1 channel length modulation
Region 2 DIBL
Region 3 impact ionization
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(b)Av=—2"2 —=-0.8316(V/V)
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(a) Max=2+0.5=2.5V
Min=1-0.5=0.5V

Swing=2V
(b) Av=-2m*200k=-400(V/V)
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Textbook page 32

Textbook page 167

(a) Textbook page 61
I7__-9.9u(A/V)
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(b)Av=-Gm*Rd=-1.98(V/V)
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(a) Rout=200k| | 20k=18.18k Q
Av=1m*18.18k=18.18(V/V)

(b) Textbook page66

Av= —gmiro2Rd2 =-0.049(V/V)
Rd2+2R3+r0+2gmRsro

(c) 0.2%4/2=0.283V
(d) MAX=1.8V MIN=0.9V

(a) Vp_ngVincm
Vx=-Rd1*gm*(Vincm-Vp)
Vy=-Rd2*gm*(Vincm-Vp)
Acmdm=0.0025(V/V)

(b) CMRR=18.18/0.0025=7280
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(a) Av=-200(V/V)
Cin=Cgd*201+Cgs=2.02pF
Cout=Cgd+Cdb=14fF
(b)Win:RS;n:24.75Mrad/s

Wout=;=7l4Mrad/s
Rou ut
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(a)gm=8mA/V

(b)Vb=0.9V

Vout>0.4V

(c) Rout=gm4ro3ro4=320M Q

(d)diode connected NMOS with W/L is % smaller

(a)Av=0.002*100k=200(V/V)
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(b)Wpl—W—looMrad/s
(c) sz:ic = 10 rad/s

gms3
(d)Wz=2Wp2
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