
UNO

Poiché  l'opamp satura a 5V e l'ampiezza di Vin è 1V, occorre che il modulo del guadagno 

sia minore di 5.

Il guadagno è del tipo -Z2/Z1:
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Simplify@Av∗Conjugate@AvD, f ∈ Reals D;
Flatten@Solve@% � 25, fDD;
Last ê@ %;

ff = Select@%, PositiveD;
Print@"fmin = ", EngineeringForm@ff@@1DDê1000., 3D, "kHz"D

fmin = 3.13kHz

DUE

dati = 8IS → 10−15, VT → 25ê1000, R1 → 20 k, R2 → 18 k, Rc → 1.2 k, Vcc → 1.5<;
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Print@"Vout = ", EngineeringForm@Vout ê. dati, 3DD

Vout = −5.29 SinhA
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Normal@Series@Vout ê. dati, 8Vin, 0, 1<DD;

PrintA"
vout
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vin
= ", EngineeringForm@%ê Vin, 3DE

vout
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= −100.

.options tnom = 16.96

.temp = 16.96

.modelmodnnpn IS = 1 fA BF = 1000000

.modelmodppnp IS = 1 fA BF = 1000000

Vin 1 0 dc 0 ac 1

R1p 1 2 20 k

R2p 2 3 18 k

R1n 1 4 20 k

R2n 4 5 18 k

Vcc 3 0 1.5

Vee 5 0 - 1.5

Qp6 2 3modp

Qn6 4 5modn

RL6 0 1.2 k


