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Diode Applications

SKILLS

« To obtain and to interpret the signals and parameters
(ripple voltage, PIV, dissipated power) in rectifiers circuits

* To know the parameters (Zener voltage, minimum

current, maximum power...) and applications of Zener
diodes

* To know the basics parameters of light-emitting (LED vy
LASER) and light-detecting (photodiodes) diodes
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Applications

Power Supply (AC-DC Converter)
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Rectifiers

Half-Wave Rectifier
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Rectifiers

Half-Wave Rectifier
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Rectifiers

Half-Wave Rectifier + Filter

CT Valt)

Ni N ol
+ +
230 Vrm .,nmmé Viast) R
N1
N 15
Output voltage
f= 50Hz
Volt) T=20ms
Vomax= '
zp Moo
(21.7V)
t[ms]
0 >
40
” :Vzp'T_ Vgp
® RC  fRC

T: Secondary winding voltage period
f: Secondary winding voltage frequency

UC3M 2010

=

(325V)

Secondary winding voltage

f=50Hz
/\ T=20ms
tims]
-

“'fﬂ Primary winding voltage  v;(t)
'y
................... f=50Hz Vzp
/\ T=20ms (21.7v)
tims
i [ h]
............... Vap

-V, p

Ideal Diode

Diode current

f=50Hz
T=20ms vplt)
. T v
S |
i i
t[ms]
> 0
20 {. 30 40
ON

in(t)=ir(t)+ic(t)

ECC - Session 8

Diode voltage
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Rectifiers

Full-Wave Rectifier (Bridge rectifier)
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Rectifiers

Full-Wave Rectifier (Bridge rectifier)
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Rectifiers

Full-Wave Rectifier (Bridge rectifier) + Filter
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Zener Diodes
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Zener Diodes
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Zener Diodes

Applications : Voltage stabilizer
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Zener Diodes

Applications : Limiters (using i-v characteristic approximations)

Calculate and draw the transfer function, Vo as a function of Vi, with Vy=0.7V, VZ=5V.

«Zener : Forward region
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, LEDsy LASER Diodes
/

> Forward region: Current to light conversion
H » Emission wavelengths, A, (different colors).

LED (Light Emitting Diode)

» Wide emission spectrum (several 1)
» Conduction threshold voltage (Blue .
LED: Vy=3V; Green LED: Vy=25V;  Optical

Yelow LED: Vy=1V) power(mW)
t LASER Diode
Light Amplification by Stimulated Emission of Radiation) LED
' —
Forward
current (mA)

»Narrow emission spectrum(= only one A)
»Coherent light
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Photodiodes
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