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%* Missing data may be suitably assumed.

1A Derive the expression for intensity emission pattern of LED and hence show that the

escaped light power depends on the refractive index of the material used. (05)
1B Explain briefly the life cycle of a photon (05)
2A Explain the techniques for generation of white light with LEDs with their advantages and

disadvantages. (06)
2B Write a short note on binning of LEDs (04)

3A What is the significance of current regulation in LEDs. Explain with neat diagrams the
following methods of current regulation

(a) Resistor (b) LM317 (c) MOSFET (06)
3B Explain phase control dimmer with neat diagram (04)

4A What is the need for feedback control of LEDs? Explain combined temperature feed
forward and flux feedback scheme to achieve color stability. (04)

4B Explain the various configuration schemes used for connecting multiple LEDs. (06)

5A Design a suitable driver topology and give the circuit schematic for a LED lighting system
for the following specifications

Input voltage - (22-26)V

LED string voltage range - (40 - 70)V

LED drive current - 350mA

Ripple current - 10 %

Desired efficiency - 90%

LED string dynamic impedance - 18ohms

Change in LED drive current - 15%

Switching frequency - 40kHz (06)

5B A fixture with 5 LEDs connected in parallel is to be designed for general lighting scheme
with proper heat management technique. Determine the thermal resistance specification
from heat sink to air to ensure maximum ambient and junction temperature of 55°C and
145¢°C. Given LED data Vf=3.25V, If =350mA, Rth(Tj-sp) = 8°C/W and Rth(sp-hs) = 1°C/W  (04)
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