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- Piecewise-Linear Equivalent Circuit

o

v =

Pover dissipation:

AVy - 0.8V-0.7V 100
Aly  10mA-OmA

&
3 i

T ldeal diode





image7.png
In the reverse-bias region we have the transition- or depletion- region capacitance (Cr), while in the
forward-bias region we have the diffusion (Cp) or storage capacitance.
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Diode Approximation

Ideal model
-
=
Silicon
Simplified model
DC Input
Forward-bias condition, E > V the diode is in “on” state
si W
P
uZH BT 5
L3 -

1Ko,

Simplified model

2 = o
o =
Germanium
=10V
10V 1oma
®a





image10.png
Reverse-bias condition, or E < V7 the diode is in “off” state
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Center-Tapped Transformer
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p-n Junction Diode

- No Applied Bias (Vp =0V)

Dephsin egion

In the region near the junction, holes diffuse from p-
1ype (o n-type material and recombine with electrons
and_they leave behind uncovered negative ions.
Similarly, some positive ions are left as electrons
diffuse from the n-type to p-type materia, resulting
in a lack of carriers in the region near the junction
called the depletion region

‘The minority carriers (holes) in the n-type material
that find themselves within the depletion region will
pass directly into the p-type material Similar
discussion can be applied to the minority carriers
(electrons) of the p-type materisl,

(o i)
‘The majority carriers (electrons) of the n-type material must overcome the attractive
forees of the layer of positive ions in the n-type material and the shield of negative
fons in the p-type material in order to migrate into the p-type material. However the
‘number of majority carriers is so large that there will invariably be small number of
‘majority carriers with sufficient kinetic energy to pass through the depletion region
into the p-type material. Similar discussion can be applied to the majority carriers
(holes) of the p-type material

‘The net flow of charge in any direction is zero.

b
- Reverse-Bias Condition (Vp < 0V) ek m i B
i 4
~—— 1, Minority-carier flow
Trajoriey =0 The number of uncovered positive ions in the

depletion region of the n-type material will
increase due to the large mumber of “fiee”
electrons drawn to the positive potential of the
applied voltage.

For similar reasons, the number of uncovered
negative ions will increase in the p-type material.
This widening of the depletion region will
establish too great a barrier for the majority
carriers to overcome, effectively reducing the
‘majority carrier flow to zero,

The number of minority carriers, however, that find themselves entering the
depletion region will not change, resulting in minority-carrier flow vector of the
same magnitude with no applied voltage.

‘The reverse saturation current I is seldom more than a few microamperes except
for high-power devises.
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- Forward-Bias Condition (Vp > 0V)

The potential Vp will “pressure” electrons in
the n-type material and holes in the p-type
material to recombine with the fons near the
boundary and reduce the width of the
depletion region that has resulted in a heavy
majority flow across the junction.

The minority-carrier flow vector has not
changed in magnitude.
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Silicone semiconductor diode characteristics

(8i) for relatively low levels of diode current (at below the knee of the curve)
(Si) for higher levels of the diode current
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The potential at which the rise occurs is commonly reffered to as the offset, firing, or threshold
potenial:

Vr=07(8i)
Vr=03 (Ge)

As the voltage across the diode increases in the reverse-bias region, the
velocity of the minority carriers (responsible for 1) will also increase.
Their velocity and associated kinetic energy (W=12my?) will be
sufficient to release additional carriers through collisions with otherwise
stable atomic structures. These additional carriers can then aid the
fonization process where a high avalanche current is established and the

avalanche breakdown or zener region (V) determined.

ISz 00tA= 0at

B | vyca
s U e ()
Vo i
[F2ma I
e 1 w
Variation in diode characteristics with temperature change
DC or Static Resistance
Ipma)
i
v .
Rp=—2
I
o

|

g Vo)




image4.png
AC or Dynamic Resistance
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Average AC Resistance
‘The input signal is sufficiently large to produce a broad swing.
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