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Design of a gigahertz picosecond pulse laser module based on domestic chips
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Abstract: Picosecond pulse light source is the core device of a quantum key distribution system. In order to realize the
localization of picosecond pulse light source, a gigahertz picosecond pulse laser module was developed based on domestic chips.
The module was fabricated by using proportion integration division algorithm to control the temperature so that the wavelength
drifts within 0. 01nm. The external positive intrinsic negative tube was used to detect the light power, and the driving current of
the laser diode was adjusted by feedback. In the meantime, experiments were carried out to verify the theoretical results. The
results show that the constant current source and short pulse circuit are controlled accurately by domestic microcontroller to drive
the laser diode. The output light pulse frequency can reach 1.25GHz, and the pulse width is about 50ps. When the optical power

is —3dB, the spectral width is less than 0. 2nm, and the output light wavelength and power is stable. The picosecond pulse laser
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module of localization can meet the requirements of quantum key distribution system for light source stability.

Key words: laser technique; picosecond pulse laser; modulation; short pulse; localization

51

il

BTEEEARA RS e e R E
R4 W) UCA T2 B R R T8 B A I
(quantum key distribution, QKD ) 2 & T HEEH A 1Y
FEEPNE L BT YIS FR G IR o A
J2 e (distributed feedback , DFB) 185625 77 4= 4517 FiE
PLEIFIAE T 6k, L DFB 0O # R 4%0 Je 14 1
QU O ir 2SS = i (1K =B 5 e al DR S Tw G

PEFS X = (1979-) 3B, 4, m g TR, 3 %
N T fF BRI

E-mail : 1164907203 @ ¢q. com

Wk H 191 :2019-09-04 5 e B & e H 181 :2019- 11-22

IR, foe B AY 1 3 41 70 I U7 582 2k T BB84
DS B T g T A B AR R A AR
PEATHYI I i TG T IS B, — B OB #
7 A Jk o U B B T B G A . AR SR
BRI 9 B AR K b o e i A = A 55 AR T e ik v, 76 4
TG BC R G T BE e A ) 2 A AT R LR
A BRI I B BT R

H1 T [ N 4 B R ik b O e B s AN BE 5E 4 [
o, ATy B [ Sh Bk 8, BT LA 5230 B2 B ik i
bieind 8o R Pt o ES P i 2 R 2 TN g e
7 T AE F % A BA R

N TR E AT R A SO R T — Rl T 1

SR T IR A B PO A e . SEBR R W], 1A
B TR TEPI IR EK



644 Moo R

2020 £ 9 H

1 WHFE

1.1 BEFR

BAROCA T R LR B R ARSI RER
SRINFOCAR MBI K, LA = 5 HLAE D 4208
G 1 RS AR SO BT B R A T S A AR W R fk
KA 5 LUR  otartbide 2 % B R kbt , kvt
JCEFHEAT AL, A 4 ) B A K s O e A B B T
PEIRZS

o ., PIN tube
l detection
¥ .
~ —{ ADC | micro-
AN —— controller |«
. - w— | [temperature W%omputii
fibre-optical| " L [“Clhiol
. LD H bridge
(including
TEC&TH +Wconstant cu- | [
5 rrent source internal
LD modulation DAC
driver
f
trigger | | voltage short power DC +12V,~12V,
signal pulse circuit +5V,=5V,+3.3V

Fig. 1 Structure diagram of the whole hardware solution
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Fig.2  Circuit diagram of the voltage-controlled current source
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Fig.3 Structure diagram of the short pulse circuit
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Fig.4 Oscillogram of a laser pulse with 1.25GHz frequency and 50ps width

@ (T e e

Fig.5 Oscillogram of a laser pulse with 50ps width
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Fig. 6 Spectrogram of a laser pulse with 50ps width
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Fig.7  Curve for laser output power versus time
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