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Driver circuit of semiconductor laser for interferometry

WANG Zhe, ZENG Hua-lin, ZHOU Yan, FAN Song-tao, XIE Fu-zeng

(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: The design of a driver circuit for high-stability semiconductor laser is introduced. Its
output current can be continuously adjusted from zero to two hundred milliamperes and its
stability reaches 1. 5 X 107°. The variation of the output current is less than 1 pA when its
operation time is longer than 12 h. The modulation of frequency and intensity of optical wave in
the laser interferometry can be achieved by the modulated current (100 kHz~ 300 kHz) input,
whose modulation depth is continuously adjustable from zero to one hundred milliampere. By
applying the grating external cavity semiconductor laser and the auxiliary temperature-control
current driven by the driver current to the interferometry, the laser output with stable power
and single wavelength was obtained to eliminate the mode hopping phenomenon of lasers and to
realize the long-distance measurement for small vibration.
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Fig. 2 Driver circuit diagram of semiconductor laser
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2 , 0.1~10 000, 20 kQ; 100 kHz~ 300 kHz
, 10 X , Cr 1 nF.,
10°%/C, 2 Rs( ) R( )
’ , 942. 4 nm, AA
100 kHz ~ 300 kHz o 3.6 nm, 15. 8 mA, Littrow
AMPO1 s .
G=4, R . ,
, +15V ., 46 mA, 1Q
Rs , 10 kQ, R;= , Keithley 2000
50 kQ, 6 ,
1.3 , 12 h
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MAX038 MAXIM 1
s 0.1 Hz~20 MHz Table 1 Test data for current stability of
. y 40 MHz, laser working for a long time
N N Time/h Voltage/mV
Bl 0 46. 121
MAXO038 2 . 1 46 122
1IN I, COSC ? 16122
3 46.122
Cr FAD] . 4 16.121
REF 1IN 5 46.122
Rin 1IN, 1IN 6 46.122
Ve oV 7 46.121
s rap) =0 , 8 16.121
F,(MH2) =V i+ [Rin X Cr(pF) ] 9 16.120
10 46.121
FAD] Veans DAD] Vpans H 46.120
12 46.121
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Fig. 3 Output waveform of sinusoidal modulation
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