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1. A Ge diode has a voltage drop of 0.4 V when 12 mA flows through it. If the same 470
Ohm is used, what battery voltage is needed?

Data: P.d across the battery
V,=0.4V Vaatcery = Vi + Vo
I=12mA=12 x 1073

4 = (5.64) + (0.4)
R=4700Q Battery
VBattery =? VBattery =6.04V

SOLUTION:
P.d across the resistor

Ve=1IR
Ve = (12 x 1073)(470)

2. A semiconductor diode laser has a peak emission wavelength of 1.55 um. Find its
band gap in eV. (0.8 eV)

Data: SOLUTION:
A=1.55um Band gap energy is given by

A=1.55x10"°m hC
C=3 %108 m/s Ep =—-
— -34
h=6.629 x10 ]S B (6629 X 10—34) (3 X 108)
Egandgap =7 Ep = (1.55 x 10-6)

19887 x 1072°
7 1.55 x10-¢

Ep =1.283 x 10719
Band gap energy in eV
leV=1.6 x 10719

_ 1.283 x 10°19
B~ 1.6 x 1019

Ez = 0.801 eV
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3. Calculate the current through 48 Q resistor in the circuit shown in Fig. (i). Assume
the diodes to be of silicon and the forward resistance of each diode is 1 Q.
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SOLUTION: The total resistance in the circuit includes
the series resistance from the diodes
4D 4D, o The total resistance is
an an in reverse bias: _

2 4 Riotar = Rp,+ Rugqg + Rp,
The voltage drops across Dy and D5

is 0.7V. Rtotal = 1 + 48 + 1

Thus, acrossD; and D3 combined, the
dropis0.7+0.7=14V. Riotar = 500

For a diode D; and D5 in forward bias

The total resistance of D; and D5, due to

forward resistance, is 1 Q+1 Q=2 Q We calculate the current | through the

circuit

Using Kirchhoff’s voltage rule [ = Vigo

Rtotal
| = g
10 — 0.7 = Vygqg— 0.7 =0 50
10 — 14— Vg = 0 I= 01724
8.6 — Vygq = 0

V4-8.Q - 86 |74

10 =V, —Vagg — Vp, =0
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4. Find the voltage VA in the circuit shown in Fig.(i). Use a simplified model.

TEDV Tzny

Data: Using Kirchhoff’s voltage rule

The voltage Vgguce=20V
Silicon (Si) Diode: reverse voltage drop || 20 = V;,, — V, =0
approximately 0.7V . when non-
conducting 20—-03-1V,=0
Germanium (Ge) Diode: Forward
voltage drop is 19.7—-V, =0
approximately 0.3V when conducting.

V, =197V

4(a). Find the voltage VA in the circuit shown in Fig.(i). Use a simplified model.
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Using Kirchhoff’s voltage rule
The voltage Vgp,e=20V
Silicon (Si) Diode: Forward voltage 20-V,, = V.. — V, =0
drop is approximately 0.7 V when

conducting. 20-03 -07-V,=0
Germanium (Ge) Diode: Forward 20—-1.0-V,=0

voltage drop is
approximately 0.3V when conducting. |19.0 — V, =0

V,=19.0V

5. In acommon base connection, I =1 mA, I, =0.95 mA. Calculate the value of Ig.

Data: SOLUTIONS
I, =1mA=1x 10734 The total emitter current I is the sum of

the collector current I and base current I
I. =0.95mA =0.95 x 10734 Io = I+ I
E c B

I, =? 1x 1073 = 0.95x 1073 + I
1x 103— 0.95x 1073 = I,
0.05%x 1073 = I
0.05mA= I

6. Findthevalueof Bif ()@ = 0.90 (i))a = 0.98 (ii))a = 0.99.

[ is given by the following formula: We can substitute the value of « = 0.98
B = a . In equation (i)

1 _ e -----(l) 098
@ T
We can substitute the value of @ = 0.90 ||F = 1— 0.98

In equation (i)
0.90 g = 0.98 _ 49

F=1T"090 0.02

0.90 We can substitute the value of « = 0.99
~an In equation (i)
0.10 0.99

9 p= 1- 099

0.98

= %01 = 8
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DATA The emitter current I'g is given by:
B =50 Ic+ Ig

Iz =20pA=20 x 10°°4
I, =2 H = 1000 x 107+ 20 x 107°

o = 1020 x 107°
The collector current I is given by:
Ic= B x Ig 1.020 x 103 x 10°°
Ic =50 x 20 x 107 1.020 x 1073
Ic= 1000 X 10°°=1mA = 1.020m A

8. Find the rating of a The transistor shown in Fig. Hence, determine the value of I
using both «a and the B rating of the transistor.

(44

a =

The emitter current I is given by:
IC == B X IB

= 49 x 240 x 10°°

= 11760 x 107°

%AIA49 11.76 x 10% x 107°

Iz =240 uA=20 x 10°¢ A 11.76 x 1073
[g=12mA 11.76 x m A

Using the relationship between a and
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