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Question .
ated within a double-heterojunction LED if it
% and drive current of 40 mA witha | g

Q. No L
1. L&) Compute power internally gener
has internal quantum efficiency of 64.5
peak emission wavelength of 0.82 pm.

Z

A planar LED is fabricated from GaAs is having a optical power emitted is
0.018% of optical power generated internally. When the optical power 5
generated internally is 50% of the electric power supplied, determine the

_| external power efficiency.
fj./ A DH injection laser has a GaAs active region with band gap energy of 1.43 eV 3|4
and refractive index of active region at its emission wavelength is 3.4. It has an

optical cavity of length 200 pm and width 80 pm. At normal operating
temperature the loss coefficient is 12 / cm and the threshold current density for
the device is 2.5 x 103A / cm2. The mirror reflectivity at each end of the optical
cavity is 0.35 and 0.6. It may be assumed that the current is confined to the
optical cavity. Estimate the following; 10
(i) the frequency and wavelength separation of the modes in the active
cavity

(ii) the gain factor
(iii)  the threshold current and threshold gain for the device.

|3 |a)Apin photodiode has a quantum efficiency of 75% at a wavelength of 1.3 pm.

Calculate:
(i) its responsivity 5
/(ii) the received optical power i
c )a'f The Silicon APD has quantum efficiency of 55% at a wavelength of 0.85 pm. If
the incident light power is 1.5 pW, the output current of the device after
avalanche is 25 pA. Calculate the multiplication factor M after avalanche gain. 5

f the mean photocurrent is 8.9x10-% A.
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4. | Consider an InGaAs APD with a figure of merit M X where x= 0.7 is biased to
operate at M=10. The unmultiplied dark current is 10 nA at a bandwidth of 700
MHz. Assuming surface leakage and thermal noise currents negligible,

() Whatis the APD noise current per square root of bandwidth?

(if) What is the APD noise current for a Bandwidth of 700 MHz?

(iii)If the responsivity (at M=1) is 0.8, what is the minimum optical power
for an SNR of 10?

10

Estimate the maximum attenuation-limited transmission distance of the
following system operating at 100 Mb/s: System operating at 850 nm with
system margin of 6 dB.

(i) GaAlAs laser diode: 1mW of power is fiber coupled

(ii) Silicon avalanche photodiode: -50 dBm sensitivity
(iii) Graded-index fiber: 3.5 dB /km attenuation at 850 nm.
(iv) Connector loss: 1 dB/connector.

Also find the maximum attenuation-limited transmission distance, if the source
power is doubled with attenuation per km is halved for the transmission fiber.

10
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