Homework 2

4.20, 4.28 (both use diode equation, and assume nVy = 0.025V),

4.40,4.42, and 4.44

420 | = [ge'P/'T

1073 = [V

For Vp =071V,

I = IS(JO"?],"VT

Combining (1) and (2) gives

] = 103071 -0.1/0025
= 1.49 mA
For Vp = 0.8V,

I = [e™3Vr

Combining (1) and (3) gives

] = 10—3 % l[.)(0‘8—0.7}J/Cl.025

= 54.6 mA

Similarly, for Vp = 0.69 V we obtain

[ = 1073 x (0-69—0.7)/0.025
= 0.67 mA
and for Vp = 0.6 V we have
] = 1073£06—0.71/0.025
= 183 pA

To increase the current by a factor of 10, V must
be increased by AVp,

10 = 0&1’9,’0.025

= AVp =0.025In10 = 57.6 mV

4.28 We can write the following node equation at
the diode anodes:

Ip, = 10mA — V/R
Ipi = VIR

We can write the following equation for the diode
voltages:

V=Vm—Vmn

We can write the following diode equations:

Iy = ]S(,VD'_’/VT

Iy = IS(,VDII'VT

Taking the ratio of the two equations above, we
have

Ipp  10mA —V/R — Vo Vo/Vi _ JVIVy

In VIR
To achieve V = 50 mV, we need

Iy _ 10mA —0.05/R
;i 0.05/R

5
— (10.05/0.02_ — 739

Solving the above equation, we have

R=42Q



4.40 Refer to Example 4.2.
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4.42
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V=0072x20=144V

(b) The diode will be cut off, thus
[=0

V=15-25=—-1V



