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1. Consider the three experimental ) %04 nm AlGaAs IR LED
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2) We know that the spread of the wavelengths in the emission
spectrum of an LED is related to the spread in the emitted photon
energies. The emitted photon energy Av = A¢/A. Assume that the
spread in the photon energies 4( hv) = 3kTbetween the half intensity
points. Show that the corresponding linewidth 44 between the half

intensity points in the output spectrum is:

» 3KT
2 he
and Ao is the peak emission wavelength.

What is the spectral linewidth of an optical communications LED
operating at 1310 nm and at 300 °k ? (Note °k means degree Kelvin)
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where "K" 1s the Boltzmann constant
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3) Using the expression E = hc/ A, show why the Full Width at Half Maximum
(FWHM) power spectral width of LEDs become wider at longer wavelengths.

Differentiating the expression for E, we have
hc A?
AE= 2 AL or AA= -};AE

For the same energy difference AE, the spectral width AA is proportional to the
wavelength squared. Thus, for example,
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4. Assume that all the modulating current Rs
im(t) flows through the LED. The bias
current Ig = 6 mA.

At the instant t=0, the instantaneous
emitted output power is 4 mW. And at
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t=3n/2, the instantaneous emitted output power is ImW. Calculate:
a) The slope of the output Power-Current characteristic of the LED.
b) The amplitude I, of the modulating current.
¢) The maximum instantaneous emitted power.
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S. Itis required to modulate the emitted output power from the LED shown
in the figure by an AC current i(t)=3sinot (mA). Accordingly, the LED must
be biased by a DC current Is such that the output light is not clipped (cutoff)
during the negative part of i(f). The LED has the approximate linear I-V

characteristic shown in the figure, the slope of the line is 15 mA/V. (Assume i
that all the AC current i(t) flows through t&ﬂ-
a- What is the “minimum?” value of I ? (15 mar . v

b- Calculate the DC voltage Vs across the LED.
¢- Calculate the value of the required resistor Rs. @ 1.2V

+

i(t)=8sin@t




a) The negative part of the sin wave has an amplitude -3 mA. At this operating point :che
output “Power” decreases to 0 since the P-I characteristic is linear and starts frbm ‘O.
Therefore, in order that the negative part be unclipped, the total current flowing through
the LED at that instant should be 0. Thus, at.i(t) = -3 r;Avthe total current:

i = Ig+i(f) =Is-3=0, THUS: Iz=3 mA.

b) From the (I-V) ¢/c of the LED, the voltage across the LED, should be above the cutoff

(1.2V) by an amount AV corresponding to Is=3 mA. And since the c/c is linear, then:
Since the slope 15 (mA/V) = Ig/AV

~.AV=1s/ 15 (mA/V=3 mA/15 (mA/V)=3/15 V= 0.2 V

~Ve=12+ AV = 1.2+d.2 =14V-

¢) Since the voltage across Rs is:

(Vs-VB)=5-14=3.6V ~
" Rs= (Vs-Vp)/ Iz =3.6 V/3mA = 12003

described by: P=al where a=1.25
WimA. Its I-V characteristic is
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