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Analysis and measurement on drive current characteristics
of 905nm InGaAs pulse laser diodes
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Abstract: In order to realize the adjustment of pulse width and peak power of a high power 905nm InGaAs pulse laser
diode, field-programmable gate array (FPGA) was adopted to generate trigger pulse, the integrated module EL7104C was used as
the driver of metal oxide semiconductor field effect transistor (MOSFET) and the switching device with MOSFET as the core was
used to control the charging and discharging between the high voltage module and energy storage capacitor. The pulsed laser diode
driver circuit was designed. The driving current characteristics were theoretically analyzed and experimentally verified. Pulse
width and peak data were obtained under different capacitance and high voltage conditions. The specific change relationship was
analyzed. The spectrum and power-current characteristics were tested. The results show that, the key factors affecting the driving
current pulse width and peak current were the capacitor size and charging voltage. The pulse laser diode can be controlled with
peak drive current from OA to 40A and pulse width from 20ns to 100ns. The maximum peak power output of pulsed laser diode is
up to 40W. The controllable modulation of output power and pulse width of a pulsed semiconductor laser is realized. The design
and analysis have practical reference significance for the controllable driving design of near infrared high power pulsed lasers.
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Fig.1 Component of pulse laser diode drive circuit
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Fig.2 Schematic diagram of FPGA trigger signal design
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Fig.3 Waveform collected by logic analyzer
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Fig.4 Drive circuit of pulse laser diode
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Fig.5 Pulse current waveform
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Fig. 6 Relationship of peak current, pulse width and capacitance
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Fig.7 Relationship of peak current, pulse width and high voltage
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Fig.8  Relationship between relative light intensity and wavelength of
905nm InGaAs pulse laser diode

A L3 5256 73 A AT AT BIK 5l FE 3 0 (L T 2 i g

JEAZAR , Bk T Bl 7R 28 AR Ak, 38 Ak AR i e, BRI el A i A
FL AR5 905nm InGaAs ik wpifiot AR S IE(E D %
HH I E TR A A

P = P; T (2)

A, P ORI 3, P oA e 23 il F- 2
T, T Rk R A, T, ok ek sE e =

YREFIAR Jy SkHz JK 58 20ns i, W45 P-1 EHﬂ
LN 9 Frn. t T g S R AL S R RS
TEKTOP200 , fiz Sl - 45 D) AR RE 1 + 3dBm,FJ?
PSSP 8 3dBm B, Sy T B kR F R IR
AT 15dB A , 5 I A 1 12 77 7 3 A B FE A
AP E SR, BT AT (E D3R 450 20W I, P-1 i 2K
FAAE— LR TR ER .

45
40}

peak power P/W
N W W
P R=RY

—_— N
O O O

10 15 20 25 30 35 40 45
current I/A

0 5

Fig.9 Relationship between peak power and current of 905nm InGaAs

pulse laser diode
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