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(57) Abstract: A vertical cavity surface emitting laser (VCSEL), comprising a bottom-up epitaxial layer structure; a group of p-type
doped distributed Bragg reflectors in the bottom-up epitaxial layer structure form a double-oxide layer resonance leakage cavity such
that light energy is concentrated in the double-oxide layer resonance leakage cavity in an LP11 lasing mode when the VCSEL lases,
and the gain is reduced in the LP11 lasing mode, thus ensuring that the LPO1 lasing mode is the main lasing mode of the VCSEL; an
absorption layer in the bottom-up epitaxial layer structure is used to form an annular fence for absorbing the light energy in the LP11
lasing mode, thus ensuring output light power in the LP01 lasing mode. Therefore, the VCSEL in an embodiment has a simple man-
ufacturing process and high reliability, and improves output light power.
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B8 oA R A A B AL 508 ABAFAS p B fEE (B 5 F A 769 5091
AZ 5092), H n A BLeg kg 501 MG mAS o BEmE (w1
T HT 49 5021 vAK 5022), AT E 1 AR 5, RAVT AR #, AL EHEGA
o A s d KSR 8 VCSEL &L3s i T in Legsh st B My, HA T b
SpIE B LEM T 4G —20 p BB RG5 T XA BRI T R T A E R
FRAE VAR A2 VCSEL X A M4 aTE LP11 A X T 49868 & o A W AAL &%
AR AN LK LPI SRR T A, AMRIET LPO1 SR A
VCSEL &) Z#AHEX, H A T d Lagshsd &M b 9B R R T s R A
A2, IRHMAAZA T LP11 AR 49 868, AAmRIET LPO1 BAHAEX
TeagsrE L E, sk, B 1 VO F ZF ARG E 109 A T EZILRE 2B
A Z 8] 64 i VA B BB E 110 AR S 5 = F F4RE F & 100 484769 — & p
BBt oA KA LA R, TIL, KLY EHH)F 45 VCSEL #1& TZ M
BT ERSHERST B A E,

VA B3¢ AL A AT GG — AP AR @ R AT OC B VCSELE AT T % 4w
G, RIF AT BARABIT KL 69 R AR EHT NBATT WL, A L%
A PLEA R R TR B M ARL PR A A, R, 3T AARE A — A&
PR AREARL P 6§ B, EEAR T 7 XA A TE LA REZIL,
b LR, RBLI A A AR AL B AR S s ARK B 64 PR
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m A B R

1. —#& 8 @& S8R 8 VCSEL, AT VCSEL&L3E g T du R 69 s st &
sEM), BT A T f Leg ot B4 M) Qan R 5 20 69 AR Ak & . n B 3522 69 AL
HGaAsH IRk —AnB SR 5H XA RAM. F—FFHhEFTE. HR
B FZFFARGF B —pR 546 A XA A BRI B A AP A p Al ik
& Fridndl 3520 69 SRR AR E TG A ARl AR, TR —4n A 352k 49
S A ILAE R AT L L 4E 2V W BEnBl 35 42 69 50 A0 R A Fiks RAT4L, B & Frikn
B Z 0 A XA A R AL 2 B4 H R R 69 AR Rl AT A, 45 1R
T, ik T Lot B4 MR 0365 = F FHREF BEVAB R E, BATik
— A pA B R4 o A XA FLH RAHAL L 46 WAL B R R s, P

P ik 8 = F FARGE F B AL T AT — 2 pA 45242 69 - R A 248 RS B4 &
Bk B B2 1), BB B T TR B = F IR B AR B A BT if phl 3
fik B ZA], BT iR S EAR R DS PR R IS R T AR B iR VCSEL AR A AT B2 LP1 L%
AKX T 4985 & F £ BT WA E IR R IS A B K AT R LP1 AT X
T 4938 A VAPRIELPO LSS AE X 4 BT & VCSEL G £ MK, PTR B E A T
R AMAL, TR IR AAL ) T B AT A LP1 U AT A2 X F 69 AL VAPRIE T
RLPOLESH X T b bh &, A E—FFREFE. FFEE —_F 3K
Gt BABR P F ZFFRE A ER T RATRR & B m ek, irid
AORER T EI B, AATEnR A LR TEESESRRG AR, B
ASBT R p Rl H ik B ) T4 AT iR b o, o R 69 JE AR,

2. MABR A ERIPTIE G E A S LSRN EVCSEL, LHELET, AT
R —20 p Al 5 4 0 A KA F s BAAL L 4E P B p Al 5 22 0 o0 A R A 42 A& RS
4, HPTEpRIIS 226 oA XA 1k RAT L ML 4 4845 AY AlGaAs, FTidPEp
T2 0 o0 A KA F A RAT L L3670 & 5 — K pAl 5 R e oA KA 42 R4
AR (P-2) BE&H ZRpB ISR 5H XAk itst, Pridsd—EpllHi4ed
DA XA K R P A4S ME R 5, Tk — K pARl B L0907 XA 121
HALF 4B LE S EAR, T A H B & —Kp S R0 0 Hh A A AR ELE S
Z R pA IS A6 o A XA AL RAH B AT A R B B PR R IR I, TR LE 5
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SRR B LA KA A BB F AR EF — R pR B R0 F XA
Pl AR, PR R 5 — K p RS A 6 0 KA A AR T 2145
T LG T A8 v T F AR 5 4 25 M VA TR A 0 RA B, PTAPR K T2
iBs, FTALR K FHFIANTHFFAR (P2) 6955,

3. RABRAI BRI A6 E A I E AR LB VCSEL, L4FEET, AT
R NPE OLIE A I BB R, BT A i 48 IR BT BORUE 69 A4 ) Ar A4 GaAs,
BT i i A T B o & 28 38 IR R AR BRI 2 4k 4 B iR SR A2, ELBT & 5 A% IE A
FOME 69 B ) Pr iR VCSELH K K 49 w9 - 2 — 69 3 345, PR SR A AL 3|
dO e FE B A TLPIG L s F SagsE B, AR MAGTEXTF
FLPI1ABEA) A A2,

4, HRABEARAZ R TE 6 & A8 LA LB VCSEL, HA4F4EE T, AT
F A 2o 4 o A XA Fs R AT B0 AT 2 48470 AlGaAs, ELATiE —4an#l #
2o 0 oA R AT A& R AL A ) TR F) 48 48 518 #9 Al Ga, ,AsvA & Al Ga, , As T
A KM, FTEXARFF Ay IRIATEE A K FEFORLFHFFI.

5. ARAEAAI K | ATk ey & A @ LS8R E VCSEL, L4528, Br
R F—FGIRGE A B0 A ALGa,As, BTk z 69184 T 5Bk & —F 54K
¥ EAAATRGG n Al Ak ey oA XA JAE RATAL F 48 e (B VA B PTiE A R & F
4540 A A,

6. HRIBEBA)|ZK | FrideyE Al @A S8 LS VCSEL, E4F/EE T, Ff
EAEREOLIESZTTHAAREREEZ ETHARRE.
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