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910 nm high peak power vertical-cavity surface-emitting laser source
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Abstract; This paper presents the design method and test results of a 910 nm high peak power vertical-
cavity surface- emitting laser ( VCSEL) array. More than 2 W output power was achieved for 910 nm
VCSEL array under the Quasi-CW driving current. Under the electric pulsed driving condition with a
repetition frequency of 10 kHz and a pulse width of 30 ns, the peak output power of a single VCSEL
array reached 25.5 W at 60 A operating current. With the increase of operating current, the laser spec-
trum outputted by VCSEL array shows obvious broadening phenomenon, which proves that the large
current drive of VCSEL array will still produce serious internal thermal effect even at the operation of
narrow pulse. When the driving current increases to 60 A, the pulse width of the laser pulse waveform
of VCSEL array only widens by about 6 ns. This proves that VCSEL array has A very superior impulse
response characteristic. After beam collimation of VCSEL array, nearly circular uniform spot was ob-
tained at a distance of 1 m. We believe that this kind of high power 910 nm array light source has great
application potential in the future intelligent driving fields such as vehicle light detection and ranging
(LiDAR).

Key words; vertical-cavity surface-emitting laser array, high peak power, light detection and ranging,
pulse
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Fig.2 The relationships between indium contents and
thicknesses of InGaAs QWs for different gain peak
wavelengths (a), and the gain- and reflectivity spectra
of the VCSEL
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Fig.3 The measured photoluminescence spectra of QW and
the reflectivity spectra of the wafer

FEX] VCSEL #4744 BEHAME §i] 25 J5 , % & GaAs
FFIEXT 910 nm 1 B WA H L T il 4 VCSEL 44
KT S T 2454 . (R 1% St 4549 VCSEL 1) [
T AL 1T S ERTE Bl R ST 2 77 B 5 i ) SR T
FEI BT KCR. R AT & 19 VCSEL 51 [
ELA R A Bk b B R, B e 4K 3 Jean-Francois
Seurin % A$5 H 9 3 A A6 7 210 6 A O &
JEHATTHEAT TR AL S A FLAR S5 R Ak, DAFRHX
i e 9 B T R R0 5 1K Y B AL . R A
VCSELs 814 % GG i A AL FLR ST R 8 um, FEL AR
7 RS 12 um. /1 F VCSELs B4 31 4 4% % G



5 1 SR 455910 nm U 9 T T O YR 671

JCIAI Y FFIOC R, RATS AT REZ Y A i VCSEL &t
BT AR A 51 [ 1 F SRR 5 SR PR IIE A T 2
6] BAT B AR AR, fRIIE VCSEL 1) (4344
P, B A TR T &G ITHA /S A 5 R A A
i) VCSEL B9 2548, B3 % G 500k 163 4.
S UE VCSEL 31 [ (il 2 OR , 1 Se TR ATH
#1%) VCSEL MEFIHEAT TO 3%, FETCHIE 571 TR
JHE%E 22 (Quasi Continues Wave, QCW ) B 2f) /i, IR
(T 100 He, S 200 s) % VCSEL 47 T
M, VCSEL FEF SO R R UL IR 4 frs. [
4a Jy QCW IKBhHL I T VCSEL 1 B4 i ) 2R - H R -5%
Rk, T LIA 1, VCSEL 51 B4 B E FL IR 29 R 0.5
A TETAERAE] S A RO 1 D3R8 )T 2
WO H A I R 4. SR B RSy
Sl Z 4R T VCSEL FEF1 3837 & B, LI
4b JIr7R. VCSEL FEFITEMANESS )7 ] b 0y & B fa Ak
2L, FWHM ( Full Width at Half Maximum ) ff J& 43
B 16.2°5 16. 8°, LB FRATTHAS 1 BIE X FR G
BEIEAR. VCSEL £ M-S 122 5 In] b B GBI 3 45 458
V-, VAT A2 B e 1 2% S O sUR DGR BE 4y

3
Current/A
(a)

K14 VCSEL $5usl[F PIV £k (a) KILAE SA B B5L
Y ks (b)

Fig.4 The Power-current-voltage relationship of fabrica-
ted VCSEL array (a) and its beam divergence angle at the
operation current of 5A (b)
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der a repetition frequency of 10 kHz and a pulse
width of 30 ns for the single VCSEL array
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distribution at the center of the optical field
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