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Design of driving circuits of sem iconductor lasers:for measurement of
contnuous-wave cavity rng-down technology

TAN Zhong-qgi, LONG,Xing-wu
(College of Photoelectric Science and Engineering, National University;of Defense Technology, Changsha 410073, China)

Abstract: In order o apply semiconductor laser b measure”cavity losswith continuouswave cavity ring-down techno logy,
the laser diode’s driving circuit was designed The circuit'was, composed of different modules, such as modulation, driver and
temperature contoller Based on theory of passive cavity's.multi-beam interference, modules’ paraneter demand was suggested
after analysis and numerical smulation of ring-down signal The measurement system of cavity loss was built with the circuit
Under the guarantee of the semiconductor laser trouble-free, tests indicated that the shutoff time of laser diode was about 60ns and
the precision of temperature controller was/etter than 0. 01 C. The measuring accuracy was better than 1% for a cavity whose
single pass loss is about 50 <10°°. Restlts¢indicate that the circuitmeet the theory design demands and can be applied in high-
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accuracy measurement of cavity loss
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Fig 1 The curve of cavity emergent light power with different shut-off tme
of incident light tg
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Fig 2 Illustration of laser diode drive circuit
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Fig 3 Modulation circuit of WLD3343’s operating point input signal
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Fig 4 Illustration of experiment system
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Fig 5. a—rise and fall edge of light power detected by photo detector b—
ring down signal and its fitting curve
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Table 1 Measurement result and analysis of measurement error

group A B C D E
cavity loss/10 "~ ® 50. 0353 50. 0053 50. 2967 49. 9568 49. 9150
average loss/10°® 50. 0418

standard deviation /10~ ° 0. 1497
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Fig 3 Relative errors ngyy, Nowy Of the waistwidths in the x and y di-
rections in the image gpace as a function of the astignatic coeffi-
cient C, for different values of the decentered parameter a
a—relative erors ng,, in the x direction; b—relative errors
Nowy in the y direction
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Fig 4 Relative errors ng,, ng, of the far-figld 'divergence angles as a
function of the astignatic coefficientsC, for different values of
the decentered parametero,
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