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Abstract: The time jitter of nanosecond semiconductor laser (LD) and the time synchronization of multiple LD
parallel triggers are important parameters in various ultra-fast photoelectric processes and applications. In this
paper, the time jitter characteristics of nanosecond pulse LD (with driving circuits) and the synchronization of two
nanosecond LD triggers were studied. The results show that the time jitter of nanosecond LD (with driving
circuits) is related to the voltage of driving circuits and is in the range of sub-nanoseconds. The time jitter of a
single nanosecond LD is 72 ps, when a driving power supply simultaneously triggers two nanoseconds LD in
parallel, the time jitter of each nanosecond LD increases to about 200 ps, and the time synchronization of two
parallel nanosecond LD is about 300 ps.
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Fig.1 Test system of single laser diode
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Fig.2 Nanosecond LD output waveforms
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Fig.3 Nanosecond LD outputs 200 overlapped waveforms
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Fig.4 Parallel nanosecond LD time jitter test system
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Fig.5 litter time of LD1 under different driving voltages

M5 Fal DL Y, 78 2 4 LD JEBfil ok 518 F,
LD 8 B[] 3 3 B0E pso  1#LD (1) 8] 3} 3 it 3K
Sy HL 6 H R 3 8 A8 Ak R AR 3 B A S A
MR R AE 120~240 VX[, B jE] 4 30728 AL A % Ee
PR SRS B EAR T 100 V 8555 T 240 V, WA H}5)
ALK . SRS L g5/ 50 VI, #4828 573 ps,
UK L R A = 300V IFBES)h 345.8 ps, SK BN HL RN
220 V I}, W EREShE 5/, 4 211.7 ps.

(2) 1HLD 1 24LD H-Bkfih & 45 FF T, 2#LD (¥} [A]
F1 Bl BK 1) e A 28 A5G 22 A [RIRE 9 %, T LA 4
241D FHRIEL SR B R A AR SE R, anlE] 6 TR o

800

700 | |

B W N
(=3 (=3 (=3
(=] (=] (=]
T T T
u
— —n
- —
-

Jitter time/ps

w2
(=3
(=]

L]
|
%

| Y

100

50 100 150 200 250 300
Driving voltage/V
Pl 6 24LD s} [ BETR sl R AL e 2

Fig.6 litter time of LD2 under different driving voltages
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Fig.7 Waveform of the 2 pulses LD with driving voltage of 300 V
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