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A Laser Anti-Counterfeiting Recognition Based on Infrared-Visible
Up-Conversion Material

Jia Honghui Zhang Xue'ao Zhang Hailiang Wang Fei Chang Shengli
(College of Science, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract Based on the theoretical and experimental analysis of infrared-visible up-conversion materials an infrared
laser anti-counterfeiting recognition system based on the phase-locked amplifying technology is prepared. The
transmitter is composed of constant voltage source, frequency generator and infrared laser diode. An electricity signal
with given frequency is modulated on infrared laser diode. The assigned frequency is 800 Hz, and the wavelength of
peak value of infrared laser is 975 nm. The receiver part is composed of optilcal filter, photosensitive tube,
prepositive filter, phase-sensitive detector. low pass filter and comparator. The receiver can detect the up-conversion
visible light. The center wavelength of the filter is 553 nm. The results show that the system is feasible for
recognizing of the fifths RMB, new edition Pound, new edition Vietnam currency, some expensive cigarette and
wine. Because of the advantages of high reliability, small volume, low price. easy spread, and simply integration,
the recognition system would play an important role in the action of cracking down on counterfeiting offenses.

Key words optical design; laser anti-counterfeiting device; infrared up-conversion material; phase-locked
amplifying technology
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Fig. 1 Principle framework of IR laser
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Fig. 2 Spectrum curve. (a) laser; (b) optical filter
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Fig. 3 Basic principle framework of circuit
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