HW2

1)

[image: image15.emf]            w

0W 5uW 10uW 15uW 20uW 25uW 30uW

V(M2:g)

1.4V

1.6V

1.8V

2.0V

2.2V

2.4V

2.6V

[image: image1.png]sona-

s0n

uona:

20n0:

o
“1.00 -0.80 -0.60 -840 -0.20 -0.00 0.20 040 0.60 0.80
= I(D1)




[image: image2.emf]            V_V1

-1.0V -0.8V -0.6V -0.4V -0.2V -0.0V 0.2V 0.4V 0.6V 0.8V

IE(Q3) IC(Q2) IE(Q1)

0A

20mA

40mA

60mA

80mA


[image: image3.emf]            V_V1

-1.400V -1.200V -1.000V -0.800V -0.600V -0.400V -0.200V 0V -1.500V

IE(Q3) IC(Q2) IE(Q1) I(D1)

0A

2.0A

4.0A

6.0A

8.0A


2.
iD=3mA

IS=14.11nA
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Voltage across R = 5-0.3189 = 4.6810 V

When 5V DC is applied R= 4.681V/3mA = 1.56 K ohm

For small signal model replace the diode by resistance rd
Rd=
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Differential Equation:
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vc= voltage across capacitor

C= 1 nF

R=1.6 K

vD= voltage across diode
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Small signal model
Before the unit step is applied, the circuit is in steady state (assumed). Steady state capacitor voltage is given by
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Suppose, unit step is applied at t=0 sec, 

Differential equation representing the circuit =
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Where V is the voltage source (1 uV) and v is the voltage across the capacitor.
Solving it: 
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Capacitor current, ic  is equal to
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Diode current will be v/R+ic. Transient will die out with time, the current through the diode will be constant.

3) Width = 28 u for output voltage to be equal to 2.5 V
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