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808 nm High-Power Lasers with Al-Free Active Region with
Asymmetric Waveguide Structure
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Abstract  Shifting of the optical mode from symmetric distribution to asymmetric distribution by separate
confinement asymmetric waveguide structure reduces optical absorption loss by carriers, and permits higher doping
of the p side to reduce resistance. Based on the theoretical analysis for the optical field distribution characteristics of
GaAsP/GalnP tensile-strained single quantum well (SQW) lasers with asymmetric waveguide, the thickness of
waveguide layers was optimized, and a high-power semiconductor laser with Al-free active region was fabricated and
studied experimentally. For a 900 um cavity length device, the typical threshold current density is 400 A/cm’, and

a low internal loss around 1.0 cm™!

is achieved. Under continuous wave (CW) operation condition, 150 pm
aperture devices achieve a CW output power of 6 W, the maximum slope efficiency of the prepared devices is
1. 25 W/A, and the lasing wavelength is 807. 5 nm. Horizontal and vertical far-field divergence angles are 3. 0° and
34. 8%, respectively. The characteristic temperature of the laser in the range of 20~70 ‘C is estimated to be about
133 K. Separate confinement asymmetric waveguide structure is proven to be an impactful method for reducing
optical loss and improving the characteristics of high power diode lasers.

Key words lasers; asymmetric waveguide; GaAsP/GalnP tensile-strained quantum well; metal organic chemical

vapor deposition

s B #3:2006-12-22; W BIME SRR H #:2007-04-06

E&TH:ERXARB RS (9140A02011406ZK0D E BT H .

EE® P FAQ80—) & IH AN EEHRAE, BT EENF R FL S EREOLR T ERBR TIE.
E-mail : zhongli@ semi. ac. cn

SIMEfr . DHFEA963—) . B, HEMRAHRA . E LA RN BRI ¢ SRR FE4 . E-mail: maxy@semi. ac. cn



1038 i &S]

# * 34 %

1 5 7

Ry #808 nmp KAWL Z b A Tl
iz Nd: YAG B {REOEES BO6 I TR EO6 E T %40
B, ATHEBRENFGIIREE, BaiEERHB
BRAEYREEBREESHY . XFEHNES
BER W S RO 1] O B RSE, BB T AT A & AR B T Db 2
KA 2 Hif AR A5 O B RN T 3 & BK
At (HE L FEXT ARG I 40 P, o — 25 /N B R
il B 2 5 BB 0 O 1 TR RN R A A
AL T B N TR X S 3 o e B R BELES R O RR
i THOLAS R ESFH R W, mH,p BRHE
BT B AR, WOl X p B DL L = Y
BB/ NRECHR P . XA, TEX IR, BAA K
oA ERAEE ST HOA - ELRKX
BROGTFH TR FE3b 56 FHEAAER, X
TR E BOCR MR AR, 3 p BlE B R KX E
A B F R OR BB E RS . X RRE
TG54 Hh R FR ] AR 55 5 B IR BE AR BE R U ) |5
RSB S EX TR BN, Bk bR
[B) R — T s R Rk AR FR U R 450, B B0 22 I
XM RS HMBERREEFS . Petrescu
MR IR HIME T 5 — AN FE X FR 98 3 F|OEHE 3K
BT ERXRBROCH R T AU/N LRk &% HE2
B R B R PR T SR SR IR T AR,
BEJS  AHARHRE T AR AL R 2 B 5 = S B 3R X
PR R IEL BBOR SRR LS, &
i ,JDS Uniphase 23 R 44 i B G R # A R Wik 1
T WA 940 nmpyIEXF BRI T 451 2 SO, =
BTF& KB HEBERNRILSW, & i 85 F ik 7
67 %001 AL IR T I K 808 nm iy T 48
GaAsP/GalnP 7 )i 25 B & 1 Bf (SQW) JEXT FR I &
iR IR R BEOLER  IF X B BE S BUH AT
T W5 #

2 AR A B

BT K AMB AR K BN B G R R B T8 AR XY
BIRW L FEARB Z W BE T RUI/INIE R 5% » (B R IX A
S B0 R AL BEE K, fe R A 1 B R B BE AR
FEARN . JEXTBRUE A BT R BT p BB
EVACP L T g i th p s R BN T SN E
SC K e TR 40 A0 A8 N AR X AR o A AR X AR B
SEMEEMHRTRESAUE LR, 5

X AR G E L(h)AH E™ , JERT BRI S 45 1 32 5
T p B FEMRHZE AlGalnP K484 5, p BKR
2 F 5 B A9 AlGalnP 41 RH s/ 2039 7 1t
AT Pk SMER R T AR T IR TE p B
B FJEAFEK 20 nm/ERY GalnP J&. BOLERAEX K
P 5k 2o A fE AR T B WO AR p BASRE— M, 38/
p B PR il J= B 0t FR ] B 1, 380 o R4S R — MBS 37
St AR AR A DL, T/ T R B 2% p B R4
J= B E T 8 RO B FER T AR AR

(Aly;Ga, ) nP
k GalnP
A

(Al ,Ga, ()nP

(a) 1 (a1,,Ga, omp

(Al ,Ga, ) nP (Al,,Ga, )InP
L] .

GalnP

Bl sHrEHE
(a) dEXFFRP T L5405 (b) AR 454

Fig.1 Schematic of conduction band with

(a) asymmetric-waveguide structure;

(b) symmetric-waveguide structure
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thickness d, with 0. 45 pm thick n-cladding layer
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