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ulk resistance  rg= (V= VI

It is the sum of the resistance values of the P-and N-type semiconductor materials
f which the diode is made of.Usually, it is very small. It is given by

(Ve— WVl

nction resistance (r) =(V+/ 1)

alue for forward-biased junction depends on the magnitude of forward dc
ent.
25 (mV)/1-(mA) — for Ge
50 (mV)//-(mA) — for Si

lously, it is a variable resistance.

ynamic or ac resistance
rrg=rg+ r;=(Ve= Vllg +nV7 /1,

large values of forward current,
Iz 1s negligible as compared to

Is negligible. Hence, r,.= r,. For small values

S ' tac
Hence r, = r.

’j
Ty j



j‘y.)l-@ of P)le) es an

e R e R
T T R —— %
!‘Q \.-‘ - "' i
f"‘L— = B Y

Arz useel o = Allow current to flow, in one direction
Wirile e JlJc.s]nJ BURLENE THOWANRHEOPPOSIte
dirgeiion. The on nctlon dIGUENSHhEtYpical diedEe
HEESHIEENT l-e ﬁ the prewous CirCuIts.

Seie m,!tlr‘ S/mJJI Ir”' :17?)“ , s ’ presentatlve StHICtUTENOr:
Junetior) )D_L-z B‘,: gl T ’ RPN INCTION D|ode
|flcally de perate Underrevers;

ﬁ condltlon ese dicges have a ver{/
| SpeCIfIC e se breakdown Voltages
"'

SCHETEL S jm.)ol ft)r 2
Zgner Digele

KustinPAckersen, Virginial Tiech EE
Sofine) 2002



Types of Diodes and  Tthelr Uses

Light-Emitting
Diodes:

Light-emitting diodes are designed with a very large
band-gap so movement of carriers across their depletion
region emits photons of light energy. Lower band-gap
LEDs (Light-Emitting Diodes) emit infrared radiation,

while LEDs with higher band-gap energy emit visible
light. Many stop lights are now starting to use LEDs
because they are extremely bright and last longer than
regular bulbs for a relatively low cost.

/7 The arrows in the LED
A K representation indicate

emitted light.

Schematic Symbol for a
Light-Emitting Diode



Photodiodes:

A

While LEDs emit light, Photodiodes are
sensitive to received light. They are constructed
so their pn junction can be exposed to the
outside through a clear window or lens.

In Photovoltaic mode, when the pn junction is
exposed to a certain wavelength of light, the
diode generates voltage and can be used as an
energy source. This type of diode is used In the
production of solar power.

Kristin Ackerson, Virginia Tech EE
Spring 2002



The load line plots all
possible combinations of
diode current (/) and
voltage (14) for a given
circuit. The maximum /f
equals E/R, and the
maximum V; equals E.

The point where the load
line and the characteristic
curve intersect is the Q-

point, which identifies /,
and V/,for a particular
diode in a given circuit.

|ty

P Characteristics (device)

Q-point

___— Load line (network)




Series Diode Configurations

Constants
Silicon Diode: V;=0.7V

Germanium Diode: V;=0.3V

Analysis (for silicon)

V, =0.7V (or Vz=E If E<O0.7
V)

V,=E-V,
Iy =lp =1 =V,/R




Series Diode Configurations

Diodes ideally behave as
open circuits




Parallel Diode Configurations




Where: Vpp = 2Vp and Ipp = 2|

-

The peak-to-peak value of a
sine wave IS the voltage or
current from the positive
peak to the negative peak.

The peak-to-peak values are
represented as:

Vpp and | I

0

e The rms (root mean
square) value of a
sinusoidal voltage is
equal to the dc voltage
that produces the same
amount of heat in a
resistance as does the
sinusoidal voltage.

Vims = 0.707V,,
e SO



THE DC OUTPUT CURRENT OR VOLTAGE IN HWR

average current has to be found out.

id6
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Average value = B =T

It may be remembered that the area of one-half cycle of a simisoidal wave is twice the peak value. Thus in
ﬂﬂm,pmkmhehf_md,mﬂefnm,mnfm&]ﬂ]fcﬁkisﬂm.

2L, 1

A
T 1 V. _sin# -
I,-_-gf_ _ = i df = — m A6 1/% =0.318
2m J, 2m )y, vy TR 2/ =0.636
I‘i"il'il.

So the DC output current or voltage is 0.318V_,
where V_ =the peak AC voltage.

For a half-wave rectified wave, /.= 1,12

YU rms



Because the diode is only forward biased for one-half of the
AC cycle, it Is also reverse biased for one-half cycle.

Where PIV = Peak inverse voltage

V.= Peak AC voltage



Half-Wave Rectification
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The DC output voltage is 0.318V,, where V,, = the peak AC voltage.



Half-wave Rectifier

Note that the frequency stays the same
Strength of the signal is reduced

Vavg = Vp(out)/x = 0.318 x Vp(out) [31.8 % of Vp]
Vp(out) = Vp(in) — VB

For SiliconVe =0.7V

Half-wave rectified voltage

Vp(in)0v7\ /\ /\ :_ Halfwave | A {\ ﬂ f’T Vp(out)
\/\/\/O_Rectifier. ['J'--"II"-ILVan

<>
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Half-wave Rectifier - Example

e Draw the output signal
- Vp(out) = Vp(in) — 0.7

- Vavg =99.3/n #100V - ——
- What happens to the Vie 0 \/ \/ . mﬂﬂ :
frequency? 100V - ==~ ‘,

e Peak Inverse Voltage (PIV)
- The peak voltage at whic

Output:
the diode is reverse biaséed 9.3V
— In this example PIV = Vp(in)

— Hence, the diode must be 0
rated for PIV = 100 V



Transformers (Review)

Transformer: Two inductors coupled together — separated by a dielectric

e When the input magnetic field is changing voltage is induced on the
second inductor

e The dot represents the + (voltage direction)
e Applications:

e Step-up/down

e Isolate sources
e Turns ratio (n)

e n = Sec. turns/ Pri. turns = Nsec/ Npri
e Vsec =n. Vpri

depending on value of n : step-up or step-down

e Center-tapped transformer
e \oltage on each side is Vsec/2




Half-wave Rectifier - Example

Example:

— Assume that the input is a sinusoidal signal with Vp=156 V & T =2

msec; assume Nsec:Npri = 1:2

_ Draw the signal — o
— Find turns ratio; V@ l H l
~ Find Vsec; l
_ Find Vou. I
78-0.7
N=%=05

Vsec =n xVpri=78V
Vout = Vsec — 0.7 = 77.3 V 0



Full-wave Rectifier

e Note that the frequency is doubled
e Vavg = 2Vp(out)/t = 0.637 x Vp(out)

0% . o JAVAVAVAVAYA\
oV v Full-wave V. oV

\/ \/ \/ in rectiﬁer :::::
o— -




Full-wave Rectifier Circuit

Center-tapped full-wave rectifier
- Each half has a voltage = Vsec/2

e Only one diode is forward biased 7Y

at a time 0

e The voltages at different halves
are opposite of each other




Full-wave Rectifier Circuit

Center-tapped full-wave rectifier
- Each half has a voltage = Vsec/2

e Only one diode is forward biased
at atime

e The voltages at different halves A

are opposite of each other /il_ﬁ / |
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Full-wave Rectifier Circuit

e VVout =Vsec/2-0.7

e Peak Inverse Voltage (PIV)
- PIV = (Vsec/2 - 0.7)- (-Vsec/2) = Vsec — 0.7

e Vout = Vsec/2-0.7

+ — =07V
_619_ + 1
° 1
Assuming D2 is o g”
pri
reverse-biased = -0

No current through D2




