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Fast response of semiconductor laser driven by impulse current

DENG Li,ZHANG Tao,XU Bo, LI Ting-ting
( Manufacture Science and Engineering College , Sichuan University , Chengdu 610065 , China)

Abstract : Based on single-mode rate equations of semiconductor laser, the typical parameters are used to model and
simulate the semiconductor laser. The simulation results show that the initial photon stimulated emission rate of the
semiconductor laser increases with the increase of the injection current,the rise time reduces with the increase of in-
jection current. But for a fixed power limited semiconductor laser,the rise time can’t be reduced by directly increasing
the injection current. Considering the heating problem of semiconductor laser,a method of adding an impulse current
in the front of the normal luminous pulse current to reduce the rise time of the transmitted pulse of the semiconductor
laser is proposed,which ensures the stable output of the semiconductor laser. The method is verified by simulation, and
the PLTB450B semiconductor laser is tested. The simulation results and test results show that the rise time of the
transmitted pulse of the fixed power semiconductor laser can be greatly reduced by adding impulse current.
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] ISR . 55— 7 T, 2 S PR O K i i) T

FGIRBOERE R — PO B OGBS X R R B S AT A R OB Mo
R ML IR Z R S e 2, i KI8T B, 24 Jk oob 5 J3 — 52 BF L K o 119 7 0
e S R OL A O PERE 5 D0 BN BRI g o AUk LN, T AR I ] 5
SIRBOCHS, BT LR R IRROEE TAEN T ZARE o, MR L OO ER k., HEIFLS

il

EE® B W(1992 - ) 2 AW AR, EE RS R T AAFSY . E-mail :826908128@ qq. com
BWAESE 5k (1967 — ) 3 Wi+, B, FE NG AN A AT . E-mail:nic6700@ scu. edu. cn
%5 B #7:2017-06-14 ; 4&1T H #:2017-08-15



e 5 4 Ab No.2 2018

X8 WEAE bl H AR 2 S RO & A PR e 1A 187

NG 3 T T S O] I T o AT e =8 WA N SRS R U
WOGH KRSk e T, R S R A
PR R K B > T AR SO 2% 77 2R Bk oo A S, b
WK A5 5 1 b T8 R, bRl SR O 4 1
i 57 B i) o S AR I b 44 P A0 R 0 T Y
PR 27 R G T N ST 4 O B R AE SR B[] 5
A K e EE I RN T R ) 06 R ik AL, IF
5 BB T 25 30 7 1Y HEL % 2 3 B[R] il v Ak
L P T S 158 o 1 4 e A 250 o SR i I B
Bl RO OBk b 5 5 0 BT e S
AN LTI T I OQ R, A AR ) e Ao 4 o
PR WO A 5K Bl L R D E TR ] B o
RO AR R N IR, B ER D TR TR
TR MOEAS 1 SIMULINK B BB 5T T
A3 RS OG A B G R S AN
SURBIRE S o A SCLLE AR BEOE AR Y SRR 3
TR AR B T — i E A K b kOt
LRI B A 3 0 B v B 1 e v R el D
e A SO A O Bk ek i B T TRD R
SIMULINK 1% J5 3047 05 B3 ik 2 J5 |, 744 1%
J5 1T PLTB450B ARG | T3 51 g 52
WEE RS BE R 3.
2 ¥ AR EEERERARNOTRAE
2.1 FBEREotaaERE R

PR BOCE N CAR IR 452 IR BO G
b — AN K B R IR ) ik o R 3 B e L
S PE YN SR/ S L= iR a6 3% [l w2 o | S e a3 O A
PARFEAAS o YA R XN I R T HGE B OE R 27
T S I B 2 st A VR X O 1 3R T T b
Vo da e 1Y A WRata ) il 10 i L= S 1
BT H B T 1 K ORI, 4
it — BRI B] S, T ACH 7 A R R T ORI 52
RS PR A G T ROR B R P APIR S o TEA B BK
I R A PR RS/ INAN 552 i YA B 1) 28 0 - A B8, (L
AR IR IUD & R G WAL QUL SR N S NI ]
RETF AT L

A PRBOGCAA R X N BOE 75 HF 2 B A A
HAER AT DA — 2 H0R Ty ROk HEA , 2 SRR
JEARFPE Y R 2 R ) — I Ah -

dN I N N - N,

dr - qT/_;_gO 1 +es

(1)

ds (N-N)S s IBN
dt_rgo 1+&5 1 ¥ T,

(2)
Hrp N TR UBOCE A IR IX R %R S &
RO A IR O F B T R EART ¢
TRV O RA TR AR 7, BRI T T,
T 51580 GG 2 W B N, &35 W HOR 7%
FE T 2GRS A 558 A2 B A5 0 R AL

(D) B RR IR A HOR A 5 —
By BTN R NG I A B D = i ) | R BT 2 S
TR R T A AR S R 3 T D iy
L SRR T S2 WU 5 5 R Y B D
R, AR(2) TG 2, A5
— IR BT A2 A S 5 R A O 3 Y R
55 IR R T O WURE 5 1R 1906 80 By
FE SRR H T H RS 51 6T 50
SET
2.2 FRARBLEEEAETTRGE

FRAE 2 S A P00 2% 19 BRRE B Ty R, AL
MATLAB 15 5. 2 G2 b ity AT A4 . T Simulink 52
MBS ARG A AT . B R A A B Y
IRE 521 RO A T 5 R 1Y) B — T0UAR X
N, Her R 45 B R AR5 | S2 R S DL AR AR SR i i
KR I G SR AEI LA K ofe FRAF A g N 1
ARG R L v $ 7 e , PR3y {5 b A5 31 A ()
P AT W RS 1

R 2 O #5 SLR S8 o R R
TS . A XAV A 9.0x107"
em LRI F FHAr m, M 3.0x1077s e FFH T,
F 1.0 x10"s, S 25 % 8 gy 3.0 x10°em /s,
BRI THE N, 1.2 x10%em ™ 6 PRI H 7
T 044, AR REB H 4.0 x10°, g dn
B 1 7R (4 simulink {7 B, 7 AT 20 mA
R F] 100 mA 75 31 (1) ) %55 12 il s 18] 22 Ak 19 35
WK 2 i,

HRAEAS A3 A H U 18 O T O %% B Bl B i) A2
FEHIEIE | 3K AN [R) 7 R 3 1 OO0 - A B YOl
TR LT, WER 1, MR 1 A EE T
b a3 3 (B = e AN ST T 15 o ol w2 i A )
LETREN SiERE AN 7 ) L I (2 e B NG S ) | R
BEZE, LA EJLF AR, FREER 1
Hh A IS A G BE AN ) [RD B O A2



188

5 RS AN

548 %

B B AP 2 R I 2 W AN A 3 R 06 T %
PR ST 2 R S TE AR AR, n] L
B, 454 S R OGS TEA KT B H A U A o e
UL, T 32 PO S 249 T R A K el L O ) 9
T3 K o

1V
Product 1

Carrer lifetime
"/ Limiting factor 1

transparency camier density

Integrator 1 Gai

Sponfaneous emission Bcte

Pulse
Generator

Photon ietime

Constant

L—»

Scope

BIL 2 S RO FEE AT R ERY
Fig. 1 Simulation model of single-mode rate equation

for semiconductor lasers
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Fig. 2 Waveform changes of photon density with time under

different injection current
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Tab. 1 Simulation results under different

injection currents
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Fig. 4 Response of semiconductor lasers under

different injection currents
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Tab. 2 Simulation results under two current conditions
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Fig. 6 Laser waveform generated by normal pulsed glow current
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Fig. 7 Laser waveform generated by pulsed current excitation

with impulse current
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