438 % 5 b= = SO Vol. 38, No. 5
2018 4FE 5 J ACTA OPTICA SINICA May, 2018

4 x 15 Gbit/s 850 nm & LI i 5 9O 2% 51 B4

BRE', B, REY AR, T 2H AR, 2R
KXFS, BRAS, BA%, BRA®, HEE, TXE%, 245!
T KA OE T RSB« R 100124,

gk AR A BRAF] L VLA ZIM 2253005
S AR R F XA E M S AL EERFEE R E ALK E, LI 200030

BE RHLSBEAEIYILFSHTRKE S K InGaAs/ AlGaAs [ 748 2 4 1 B A I8 X F0 04 AL BR 4 J2 109 41 4 % {4k
SR R FH T 05 M0 s R B A A 2 il B R OGRS il s B R S T A LR
7 pm HIABEAIT ] N 250 pm B9 A H) 4 X 15 Gbit/s 850 nm & 4 5 1 & S 8062 (VCSEL 31 fE . k5 2] T
VCSEL 51| 14 1) # 25 Fr 0 3 25 FR M B R 3 9 0.7 mAL BB 0.8 W/AGTE 6 mA TAEHR W T, TEHRIER
2.3 V,ORIIHR K 4.5 mW., £ 15 Gbit/s JHH #5602 1E 48 B0 M7 . SO AR AN, B sh /N LG & & 3. st e g
5 HITTE 15 Gbit/s P 2% T BRI Y b B[] B i) A5 M b L35 O AR B B A A SC S 4 B R R I B S kg
B — B0 R, AL B0 M8t AR GE A | VCSEL #8481 B i — 20: B R4 RE S W 2 it 2 P2 i R
KRR MO BoRRE = U R E R A ORI &R A SR AMESE R SR T
s FRAMZh A FE

hESES TN248.4 XERFRIRED A doi: 10.3788/A0S201838.0514001
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Abstract A high-speed modulation of 4 X15 Gbit/s 850 nm vertical cavity surface emitting lasers (VCSEL) array
with oxidation aperture of 7 pm and adjacent unit interval of 250 pm is demonstrated. Its epitaxy structure has a
strained multiple quantum well active region of InGaAs/AlGaAs and a double oxide confinement layer grown with
the metal organic chemical vapor deposition (MOCVD) apparatus. And in the chip fabrication process, a series of
technologies are used, such as the breakpoint monitor inductively coupled plasma etching and the wet oxidation
precise control. The static and dynamic characteristics of the VCSEL array are measured. For the single VCSEL
cell, the threshold current and slop efficiency are 0.7 mA and 0.8 W/A, respectively. And the optical power
reaches 4.5 mW at the working current of 6 mA, meanwhile the voltage is 2.3 V. Modulated by a 15 Gbit/s non-
return zero code (NRZ), VCSEL cells perform eye diagrams with clear profiles, fine stitches, tiny jitter and few
crosstalk. For the eye diagram relative parameters, such as rise time, fall time, signal-to-noise ratio, root mean

square jitter and so on, some comparisons are made among VCSEL cells in the array. The results indicate that the
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consistency of the dynamic characteristics is good. In addition, the consistency of device static characteristics among

the VCSEL cells in the whole wafer is analyzed through the method of boxplot. All characteristics show a high

consistency, which can meet the requirement of mass-production.

Key words lasers; laser optics; high-speed modulation vertical cavity surface emitting laser array; metal organic

chemical vapor deposition; epitaxial structure; chip technology; static and dynamic characteristics
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Fig. 2 (a) PL spectrum of active region at 25 C;

(b) white light reflection spectrum of VCSEL
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Fig. 3 (a) Grid cells on the mask; (b) arrangement of chips in the grid cells; (c¢) oxidation aperture distribution in

each cell on the wafer under the infrared light source CCD; (d) size of oxidation aperture on each cell of the wafer
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