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3.

(a)

0V =Vx=1.3V triode

CEF=CEN = 1/2WLCox + WCov = 6fF
1.3V =Vx =3V saturation

CEF =WCov = 1fF

CEN = 2/3WLCox + WCov = 7.67fF
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4. BEHE 170-79
(@)

Step9 : Metal-2 (M2)

Metal 2

Cross-section

(b)
p-sub=> 1. NW 2.0D 3. PO 4.PP 5.NP 6.CO 7.M1 8.Vial 9.M2
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Triode region:
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Saturation region:
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9. (J7laIshR, )2 B B0 47)
(a) Avom=" &Ry 175)=-133Vv/Vv

(b)
V. = R/2

out

A .= -
e Vicn 1/(2g,)+ Ry
=-0.24 VIV
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AV, =20 (u,C, W/ L)
=283mV
(d)

. I
V(;m + (V(;Ss - VTHE) = I/M-L(,‘:\'.f = m]n{VDD - RD % + VTH E VDD}

1V < Vinem < 1.4V

10.
(@)

Iy,  (WIL), 1+ AV,
I W/L) 1+ AV

Vps2=0.5V,Vps1=0.7V, 15,t=39.842UA

(b) Vout >Vov=0.2V
11.
(@) Vb = Vth +2\ov =0.9V
Vout = 2Vov=0.4V
(b) (W/L)s=0.25*(W/L),= 0.5um/4um
H % ratio: 0 47)



12. (gain Ek-200V/V or JEEfr:0 43)
(@)

A ==9n(Ry II,) =-100V 1V

C, =Cg +Cqp(1— A) =510 fF (= 505 F)

C..=Coy +CGD(1—%) _7.05fF (= 71F)

(b)
@, = L 1 _1o96x10°rad/sec
Rin ) Cin Rs ) Cin
1 1 o
Wy = = =2.84x10rad /sec
Rout 'Cout (RD ” ro) ’ Cout
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(a) 711847540 77)

Vin,min :Vov5 +VGSl = 2\/ov +Vth :1\/
(b)
max. swing =Vy, —V,,, —V,,, Vs =1.2V
(©
Vout /(Vinl _Vinz) = gm(ro4 ” r02) =50V /V
(d)
CMRR — A/,DM — gm(ro ” ro) — (gmro)z :10000
1
,CM
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14.
(@) F, before >after
b)) T
©T
(d) T, Cjis proportional to A, where A is width*depth
@eT

(f) F, low power - double power
@F 17TV, T swing
(h) F, chemical vapor deposition—>photolithography

() F g, =+2p1, proportional to square root of width

(1) F, larger=>smaller, because mobility 14, < 44,

(k)T



T

(m) F, after Ohz—>after pole frequency

(n) F, voltage swing is decreased

(o) F, length modulation effect—>impact ionization



