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Problem 3.
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Problem 4.

AB BC CD DE
MP linear linear linear saturation

MN cutoff saturation |linear linear
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Comment :

AB: NMOS: Vgs < Vth, NMOS turn off, cutoff

PMOS: always on, Vds = Vout - VDD =~ 0

< |Vgs| - |Vth|, linear.
BC: NMOS: Vgs > Vth, NMOS turn on, Vds = Vout > Vin - Vth,
saturation
PMOS: always on, |Vds| = VDD - Vout < |0-VDD| = VDD -0,
linear.
CD: NMOS: Vgs > Vth, NMOS turns on. Vds = Vout < Vgs (Vin) -
Vth, linear
PMOS: always on, |Vds| = VDD - Vout < |0 - VDD|(Vgs) - Vth,
linear
DE: NMOS: Vgs > Vth, NMOS turns on, Vds < Vgs(Vin) - Vth,
linear
PMOS: [Vds| = VDD - Vout > [Vgs - Vth| = VDD - Vth,
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Hspice code:

*kkkKProblem | kkksksksksk

. prot

.1ib "cic018. 1" TT

.unprot

.option post captab

+ABSTOL = 0. Iu reltol=0. lu accurate=1

MIA Vdd Vin gnd gnd n. 18 w = bu 1 = 0.18u m

I
DO

MIB Vdd Vin gnd gnd n_18 w = bu 1 = 0.36u m

[l
=~

vl Vdd 0 1.8
vZ2 gnd 0 0

v3d Vin 0 0

.DC v3 0 1.8 0.01

.plot Vth_A = vth(M1A)
.plot Vth_B = vth(M1B)
.plot current_A = I(MIA)
.plot current_B = I(MIB)

.plot power_efficiency A = par(C gmo(MlA)/current A’ )



.plot power_efficiency B = par(’ gmo(M1B)/current B )
.plot intrinsic gain A = par(C gmo(M1A)/gdso(M1A) )

.plot intrinsic_gain B = par(’ gmo(M1B)/gdso(M1B)’ ) $dgsd = 1/ro

.plot speed A = par(’ gmo(M1A)/LX18(M1A)’ )

.plot speed B = par(’ gmo(M1B)/LX18(M1B)’ )

.end

*kkKKProblem 2%kksksksksk

. prot
.1ib "ci1c018. 1" TT
.unprot

.option post

MP1 gnd Vg VDD VDD p_ I8 w = 10u 1l = 0.5um =5
MP2 gnd Vg VDD VDD p_ 18 w = 50u 1l = 0.5um =1
MP3 gnd Vg VDD VDD p 18 w =bul = bum =1

vl gnd 0 0
v2 Vg 00
v3 VDD 0 1.8

.DC v2 0 3.6 0.01



.probe DC ctot_1 = par("1x18(MP1)")

.probe DC ctot 2

par(" Ix18(MP2)")

.probe DC ctot_3 = par("1x18(MP3)")
.probe DC Vsg = par("-1x2(MP1)")

.end

*kkKKProblem 3kkksksksksk

.prot

.lib "cic018. 1" TT
.unprot

.optio post

.temp 25

.param width = 3. 1bu

"width 1 = 0.18um =1

MP OUT VIN VDD VDD p_18 w

MN OUT VIN GND GND n_18 w = lu 1 = 0.18um =1

Cl OUT 0 0.3p
vl Vin 0 0

v2 VDD 0 1.8



v3d GND 0 0

.DC vl 0 1.8 0.05 $SWEEP width 0. 25u 10u 0. lu

AR E%B” .DC vl 0 1.8 0.05 SWEEP width 0.25u 10u 0.1u” & & %
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.alter

.11b "c1c018. 1"

.alter

.11b "c1c018. 1"

.alter

.11b "c1c018. 1"

.alter

.11b "c1c018. 1"

.end
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