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Generation and Application Technology of Modulated Light
Based on Ultraviolet LED Array
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Abstract Working principle, advantages and disadvantages of ultraviolet (UV) discharge lamp, UV LED and UV
laser are introduced. UV modulated light is developed using UV LED as the original light, can produce standard UV
modulation signal with different modulation rates and different duty ratios. In order to solve traceability of optical
power, the modulated light is outputted by optical fiber. The experimental results show that the modulated light
meets the requirements of UV communication receiver sensitivity test, whose optical fiber output coupling efficiency
of UV source modulation is about 8% , and the maximum modulation rate is higher than 2 MHz.
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Fig. 1 Block diagram of calibration device of UV communication receiver
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Fig. 2 Block diagram of UV modulated light system
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Fig. 3 Block diagram of power network
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Fig. 4 Block diagram of modulation circuit
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Fig. 5 Principle diagram of drive circuit
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Fig. 6 Schematic diagram of fiber coupling Fig. 7 Schematic diagram of fiber bundle
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Fig. 8 Object photograph of optical fiber coupling device Fig. 9 Object photograph of modulated light based on UV LED
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Table 1 Results of wavelength of modulated light

Modulation rate /Hz 300 1200 9600 115200 921600 2211840
Central wavelength /nm 266. 4 266. 2 266. 2 266.0 266.0 266.0
3 dB bandwidth /nm 9.8 9.7 9.8 9.8 9.7 9.4
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Table 2 Results of modulation rate of UV LED array

Set value /Hz 300 1200 9600 115200 921600 2211840
Measured value /Hz 300 1200 9600 115200 921600 2211840

10 25h LED [ 51 i il 3 4 (2. 21184 MHz) B 11 s S LED J il # %2 (10 MHz)
Fig. 10 Graph of modulation rate of UV LED array Fig. 11 Graph of modulation rate of a single UV LED
at 2.21184 MHz at 10 MHz
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Table 3 Results of optical output power of UV modulated light

Modulation rate /Hz 300 1200 9600 115200 921600 2211840
Space output 2.11 2.08 2.07 2.13 1.59 1.37
Mean power /mW )
Fiber output 0.17 0.17 0.16 0.17 0.12 0.11
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Table 4 Results of receiver sensitivity

Input optical power P /W Output voltage U /V Sensitivity R /(V.W™!)
1.04X107° 5.45 5.24X10°
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