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Abstract; Vertical cavity surface emitting laser( VCSEL) has the advantages of low production cost
and high modulation rate, and plays an important role in the field of optical communication. With
the rapid growth of data demand, the 1 550 nm wavelength VCSEL with low loss has aroused the in-
terest of researchers in long-distance information transmission. In this paper, the structure of 1 550

nm VCSEL is introduced firstly, the bandwidth limitation factors and corresponding improvement
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methods are then discussed, and then the research progress of high-speed 1 550 nm VCSEL in re-

cent years is reviewed from the aspects of NRZ( Non-zero) modulation and PAM4 ( Four-level pulse

amplitude) modulation. Finally the development and application of high-speed 1 550 nm VCSEL in

the field of optical communication in the future are prospected.

Key words: 1 550 nm; high-speed vertical cavity surface emitting laser ( VCSEL) ; non-return to zero modulation
(NRZ) ; four-level pulse amplitude modulation( PAM4 )
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Tab. 1 Development of high-speed 1 550 nm VCSEL under NRZ modulation
A R/ &4 BE B/ km 5 9%/ GHz &1 %/ Gbps 2 7% CHik
2010 25 BTB 17 25 [21]
2011 25 BTB 17 35 [14]
2011 25 4.2 17 25 [14]
2015 25 1 18 40 [27]
2016 25 2 18 56 [30]
2017 25 BTB 21 50 [29]
2017 ( WF) 20 BTB 9 30 [31]
2017 ( WF) 20 BTB 9 20( JCiRMS) [31]
2019( WF) 20 — 1.5 — [11]
2019 ( WF) 85 — 8.5 — [11]
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L, T AE 15 km B SSMF L= 56 Gbps #1 1 km
fl] SSMF |- 84 Gbps HIfEH™" . 2017 4F %W 52
A AL % 1F 454, F VCSEL 4 8 1 4 58 32 7H =
20 GHz, i ik i FAS [A] 09 34 45 77 X, B & 7E 1.6
km [ SSMF 7% T 84 Ghps [ 3 % & i
2018 4E, Isoe 253l 1F PAM4 4 A B Wi 10
Gbps 1Y OOK %k i 22 3 ¥4 i 2] #.4~ VCSEL I,
R = 4 20 Gbps B9 00K 155 B & Kia d & 1E
8 GHz iy i ) VCSEL L SZEAE 24.7 km 5 [l 4
20 Gbps MY TCIRZ AL, [F4E Isoe A1 BAF
PAM4 JHIH AR 2% 8P 50 2 A (DWDM ) Fl i 2
FCRFEAR ST 60 Ghps BG4 4 %, b
T 3 4~ 10 G 2589 VCSEL 3@ 18 20 Gbps HY
PAM4 ¥4 {5 5 1 #2 98 W, 4R J5 X 46 5 i G 1o
DWDM AR LL 0.4 nm A9 ] B 3R 3 24645 B
% b, BRA B R K#) 60(3 x20) Gbps, Fl
FHIE 42 55 Y 8.6 dB I 25, SCu e Bl T
#2 PAM4 iA# THi#E 1550 nm VCSEL W% B
Tab.2 Development of high-speed 1 550 nm VCSEL under
PAM4 modulation

. WEE/ fRMiEE/ WIE/ AR, PP
C km GHz Gbps
2013 25 BTB 20 50 [32]
2015 25 400 17 50 [33]
2015 25 2 18 56 [34]
2016 25 15 18 56 [35]
2016 25 1 18 84 [35]
2017 25 1.6 20 84 [36]
2018 25 24.7 8 20 [23]
2018 25 77.12 — 60 [37]
2019 25 0.5 20.6 80 [19]

& % X #:

77.12 km PIbRIERBOCL L . 78 241, XRS5
T PAM4 P8I VCSEL &5 F ik 8] 60 Ghps
WM R K A RO F LMY 2019 4,
Kanakis 48 3 T X0 & b J8 1 50314 4 T 2000 38
HAE 1.5 wm VCSEL, Z#r i BCB fEN &
[l VCSEL 8/ 25 2 FR I, 45 & A it DBR 9840 15
K DA R AR AL BTY A1 2 Ml 45 14 15 4 vk B2 45 7 3 0
P SE R = B T 20,6 GHz, 1F 500 m B
£F bl PAM4 i 52 B T 80 Gbps MY 1% fi
R

5 % #

-

AL EER R T NRZ J# T A PAM4 3 6l
14 1 550 nm VCSEL MBF5E#EE . AHF GaAs
BRI VCSEL, InP £ K 3% K VCSEL H A7
TR EHFE . Ry T g b BRI E 3 A D AR
7741 550 nm VCSEL % R BTJ 4549, 1 & 5]
IEAHORM N A e T &SI MR SR
KU VCSEL % DBR #E LA il £ 1 [n] &8, 44 1 38
1o 35 45 A A A H A ) o R RS N B
InP 3 B AR K 25 00 ) e Sl M RB 4 (R B
TR R B gE N B a4 R 2 1
AR 4 1 550 nm = 3 VCSEL By 98, I 78
NRZ P81 F #4715 B 80 1%y . (R Bl & 28 10 1
7 S ME LLF B 88 T SR FH O D Se i PAM4 3
il B R #2 5 VCSEL f% % dR 1 Wb SR EE % . PAMA4
VA 7 A [R] B9 VCSEL a7 58 R, % % R 1l DL He
NRZ P4 F 4 s — £ , RORREAR 1 X 2 98 19 75
K. BARETRT 1550 nm VCSEL #1145 T 2 A1 AR i
AR W IE W E— 20 &R O AR R A A
I S St i % 9 10 4% =X 1 550 nm @& VC-
SEL My v Al A% i ol 2 4 i — P . AT LAl
D, T B4 e oR A A R PR RS K1 550 nm VC-
SEL ¥ S AE K FE B Ot (5 h i 2 EZAEA .

AR ARG B W S AR B A N T S
http ://cjl. lightpublishing. cn/thesisDetails #10.37188/
CJL.20220048.
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