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Abstract

The Disquisitions of Temperature
Characteristics of Tapered Semiconductor

Lasers and Die Bonding Technology

Huang Hai-hua(Condensed Matter Physics)
Directed by Liu Yun

Abstract

Tapered semiconductor laser diodes was widely used for free space
communications, optical pumping of solid state lasers, fiber amplifiers and medical
treatment with its high brightness and high beam quality,and so has become the
hotspot of the semiconductor laser field.Most of researches of tapered LD are focused
on the beam quality,however,there are few reports are available about the temperature
characteristics of tapered LD. The temperature affects most of the characteristics of
LD,so it is necessary to study the correlations between the temperature and LDs'
characteristics. In this paper,we have discussed the temperature characteristics of both
the tapered and broad-stripe structure semiconductor laser,included the power,
characteristic temperature,spectral characteristic and far-field characteristics.The
result has showed that the tapered structure ones have a higher thermal stability than
the wide-stipe ones.

Besides, as a part of job in this paper, the die bonding technology has been
studied. Also a set of experimental program has been developed with the new
Germany reflow welding equipment which model is centrotherm VLO20. Several
factors which affect the single emitter welding quality have been initially identified,
that is the thickness of In, the pressure, welding curve(including Soldering

temperature, time, temperature rise, etc ) and Surface environment((including the
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surface roughness of indium, the number of impurities in it, the surface roughness of
chip and the number of impurities in it ). the above factors have been analyzed with
our own designed fixture comparative respectively, get the process parameters of the
welding process. the foundation for achieving high power single emitter welding in
the Later has been laid. Through the Au/In welding process the devices have realized

stable and reliable physical support and good heat dissipation.

Keywords:tapered semiconductor lasers;temperature characteristics;die bonding
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T X 5 50 B N % 7E 2.5um-5um YE 2 18], RIAE & ZEBEELE 0.1um-0.3um Z
()
2.12 HEAE X W

HETEHE 25 X E BB S X K BB T RO, [FIe Z AR R LR s
Bett, REDE GRS RN NS =B BN % AR
bl

&l 2-3 HEREROE A P i HALA

B 2-3 M B0k AS P IR P ch &k th o R BOG S ot 4%
BHE, WAHSBESXEE, 6 hHEHA, O, AHREKAK. A T4

TS 2RI A E T R 519, HEFIX A 1 O, N A KT AR K A

9p0
PR BATE AW T:
@:-i{imnxllﬁ] (2:8)
nWin 1-b4



P28 HBBESBLTH R T E

2 2
N nef-n — N

b= (2.9
Nongs —N

XA n FFEMERIITHE, 0, ALDFRESOEEA W TR AH
BATH R, FHIAWFRE W BIELHTRREBRSE N, . H2-8, 2-9
BMAERI, SERAERKHARNKD, TERETHREFXRE WAl b,
il b XEBUR TR ARITH R nepe —BHFLT, HEBHOARBEME. A
Rt AREACEKIERINAEREA N 6~7° , FIHAERI SRS
AEHIERHEEXAEAKRT 6° .

2.13 JERR AR Bt

AT HENERSHAT R X, TEEHEX R X 2 6 %

KIS, W 2-4 frr, BN —RZIMEIREREE T, RS K

— % R R T T8 « AR 30 e R HEFE SO S8 IEBOR MAE RST 29 K 85um,
% 4um, SHEITEKAK 45° .

HERRIA L4
{\\
\:;\i\ ''''''''' -
N~ e

.\\\) I

p —
a e
s Y TTmea_

Y2 I
&

Bl 2-4 HERZBOLE P I BEHIA IR 451

2. 14 B[HBAKEH R
L SABOLS X AT & BEOLSE, 2 —MESRISMH, HIEEARM
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T EBFBRASEN AR S Y S AROE A B R R SRR

HETE 23 X R R B I 2 AR, AN 7 (R0 R TS DX R TS XK B of 28 1 e S ) (2
. ARESXIEE, MEEEAT S, TiELIAS R dKus
BRACAS R LhE, MRS LA PR . SERE S K5, AR T34
LhERgm, [ id % 5 G IE G S B0 e IE mFDE U % KK, AhE
USRI BIEFIFRMB4EK, AT HRBEAOERTE, KW
WO, FEXTHEIE A R i S X K AT IR AR AL .

AW R B 8S BAR K A 2500um, HEERE2E X KA 1750um, A
BEXKE 750pm,

22 FRBABEHHIETE

FFETZHRARRREN - FAHEOCRMEIE LEETHRENEW, —H
PASK A SRR & TEHER KB T BT ZRAR, aiEd, EhEe
BRI —Fh, KA K & T S LUR % P RSB AR &35
o

YEA TR —F, R EEOLRHIERAS MR, BAMT. B%
TG FFFRFEAR . HHEdE PR 2 T2 PR MBEERK
AL 1 T SR AR RABN .

EFEB TR T EMREEAZ —BEAMRSNEL K, SN E
MRS -V &, -V &, Si. Ge. GaAs % . SMHSMESEHLLURREN T,
HABK. BIRE . GHEZR. SRR, MBS R E R B EREH.
WHRAMAMER%H: MOCVD. MBE %.

EFENBTFHRETZM I N RBEAREEAMIEAR, EEEYT
ANME FacE R L, B —E M THEAGE R EN = SRR, BEHAN
BARZ —#RNZ. HTATHRRE RS, SRR ERRK. B
PREE R B BB RN S B2 BOR TS ARPR, &%) 0.13 0 m. HATFRMAER 02
pm ERFT/MIIMTHRELE, FZEARRE TERAER, PEE. 55
P, WTESRERBEE. XREBRAMNI AR RTE—L . AT
BAROCEH N EFUEBUTENRLEAZ —, £ZKHE,
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527 HEEHOESM BT RR T 2

221 MRAEK

EIBBAAEMBLEKRFRIER: 2BANLAYLESHITK
(MOCVD) . 4 THAME (MBE) FIEAHAMNE (LPE) HAR.

FIEANAL SV FSATURNE:

JREE: RIS BEREIULEYE R EY RN — Mz SHEEECVD) TS, H
JRER AR SR NY), Wil — RIS E A RS B KX, R
KK, EMESRERTELEERES —Et. AN &SEM R,

Contrq: system
(\_u e,

Coohng
system

Gas delivery AN Renztor | b oxfanst
System ey Leallc e Wyt
¥ 1+ : %
AN
O
Hentng

& 2-5 MOCVD Z&Zi4H Hk

MOCVD HARTE MR fa A A K A LU
1. MOCVD H{ARTfEIEEARMIR B 5 T A K SRR R, T g
R sl DR R R S AP ER PG, HRERR SR, TR LY BR 882
2. BEXEFRIEHIAMPRVAE KRR, BAEREATLUA B R 7 K/ EH;
&Etﬁiﬁ%ﬁﬁﬁ,“m?mm#ﬂwA%m%wuﬁﬂﬁﬁ:
4. BEmACREFEHISIRHIT-&, AT RER RGBS R NI & B FH 5,
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SRR RRE B AR 5 HEI P O A R A R I

ERBEI MR RS RE, FHBEW:
5. KRR, WERMEASEY, HESWHMR, EHTIkwd™.

Run/Vent

Assem bly Reaction Chamber

- ] — Baratron

Hydride

=
p
2{=-

Source

£ p—

Pressure Control ”“”“””

r
Alkyl |
|
|

Vacuom Pump

& 2-6 MOCVD Z#IfHi E

G F RO

T RAMEIE R — Tkl &R R R 2 2 R RS R — MR, ERER
HAMSFMET, 38— & LB AR e A 1 5 A4 43 LU R 3B b7 DA — R M GE By
T BE WS B AR R 0K AT RS E A KBRS,
5 F HRANE IR 55 2

L AERKEREHATE . &P AR R R “2FRIR” MBS
WimE s tEM B RF (B 1), RERT (7)) BELBNBNE, RE
T T A A 5 T B AT LUKS AR 5 A L A O

2. MBEEE AT . A MOCVD —#, MBE M4 KEZXEE, K4
0.01~Inm/s B4, [Hifyr] LA R B SR 7 B,

3. APSCHLE RSN A K. R RORIE IS IEHIT &, M RER RIF B
RN GRSy, TSGR AN A K
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2% YRR AT S

4. AR R MR B A1 T AR AR BARL, T AR ROt > i
WIRE) S FPERIG, JFRRZ TS &

5. Bk ERE ST LT RTINS B TSR B FSE B Sk B I SR AT
ML
R
ERERE: R&EMRA. EFEiTRAR. BrrRANE—IKT 6 &M
B, AEHTREBAA A R .

samgle hzating and drive
with vaiiable speed

eryapannels casled
by liquid nitragzn eI-:-cllol"l gun
A \

Jauge for beam flow

/de'.:lt valve

-

e
-
: transport
— red
window
™~
flucrescent ! 1atating sample
e quadiupcle mass holdat
scrsen spectrametsr

B 2-7 4> TRANE S 1 e

BAHAME :

WARSMIE R 45 ) N Y LRSS I TE A1, 183 — R & F R R kM
FHr i AR T, PO 7 R AR TS R — M 07 1% 1963 2 JE AR R B
BARSMEIR LS, %A MR Hl &R E Z A —, JUHEN A TS
FHALT oo ASTERA RIS RIAS R AR 0 R BUAME, R ZFR A R RAME ¥
FASMIE T LAG3 H i i A B L=, B BRRE R R A4 R
BT RN REIP N, FR RS AR —UEUR, RN IT AR R AT H
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T EREBE N F S S G PR S R R R

¥ | N MIAE AR T A R ORI A BB — R 7V 1B AR SR WL
MEELZAMEN, BREEARMAT, ARATULARS), SRR KK
75 TEFEREERIRAE A B P, TARWERENRR L, FETEEER
frE. FEAMNEAKE RS, TEIERRITL, WHETTETTUS RREH,
BEMRTERIM. Pk, RAEE. dEMmEE.
SHAMANETIEAELE, WARSMEE R A LT JUMIL R

1. AR VEAEEL, WARSNE R R IR, AR,

2. HRRA A RIRR

3. T RMNAEBREF T, BRAMMTESEHRRE;

4. FRARKARIENTH Y BRUUR, A e e i, LR A R
R B AR AR

5. WARSE, MR, L IRTRERSSHEVRNS S, #ffks,
R R AR R

LPE MIARZET, WAHSNE A KA R I S A IS AHSNE S, Hr 7™
Y053 1% R BN RS AR S B R L 0 s B X LU=, AE S A KREEE,
ELXH R AR A H BOM A SE 2 % W L AL ESR B, B NEHIZER R, KW
B

222 HFBHILE

LR EBASEETZTEGFBUTILAPER: ML (BFELZIAZ]
A, B, Ak, AVWESN AR TEA.

HMEAE KRS AN L 22 0RO R T 8B E BRI SR A
JoXC A, SRR T A EBE R ROR. BB, SNERE “TSNER,
VR MR R AR R (HLinEE. SRR Bt b, ERR-REE. A7,
e RE AR R R BT B CRFEFRZ A SMNE ) B — Pk BRI B 4 T2,
EMBARMES, HESELEERMRT HFL HE, RIEART TR
EERLZ—, EATTRE SRR T 55— FEH EE N AT A, —
SEABAME 53 9 7] BRAMSE N S FRAME , 1X R A AT BL RIS E RS 1K) 3 7] SR 43 26
(¥, B ZHMBARNFRL AFRINE, &2 WSHFRFENE; BE AR A
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B2R HEROLEmBH BT Z

SMEMEHB K E R, AT 4 RAMEFIFSME, Frif RIMVERIEERB I
IR EAKEBRMINE, RZMBCAIFSMNE, —BABH T S EE 4 & 77 I FlF
JREE S M2 — B, HabdrtEwERE . mpE N, SRS UGB E AR
A B BR AT IR A ACKN G & K540I TR 248 TR/ R 244
FEIIHIAR . I SCHIFABERE, R4 TS Fp A& S0 % i T o7 ik A R Ak
SR LITER AR AL, WYINIEA, B MT, mEMTLT, mAXIEm
T, BT, #aEmT, fFRmLT, @EsmL, wEnTiMELR=, T
RN, FEFEMT, BRI, XZMTERE. MRXMAEXE, ¥
L E BRI SACHE FRARMREAR GEMAERABHERA) FXRIHN—
P THEAR, K4 TR A I LEARE - SRR ARE ISR X
PR R B R AL AR LR B R R, 215 B F R A7 AR
KEHEARZ—.

A THRARBECAEARMAME AR . BTS2 E R 216 F F a2 %
RNVIFEAMLE . IEERE, BTRENERAAAGED S AEMEENE L, T’
BAMERE OSUG BN T EHAR. R FREFEREH, HRMELE.
VAR T AR MRS EZ) . X ST ZIBARSE . 2R Bk 24864
GFEIR R AR R AT IR B TR B R AR .

FEZIEA

FeERRN AT Lo AR B XS B DA R B R RO RR . Bk
S AR RS IEL T R, KRR 2RI 300~450nm (K5 SM G REAT IR
Mo BB R ERL R R TR BRI YC B U R R SRR LA A, BRITATIX
FMONER SR EIRAR, FEARHEBLRR B8 F 7 a DLCE B IR 3, HOBZIE 4y
PRI MRS . (HRXMEREH R, BER, BETENER, BAK
B
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T EBHEBENF 0008 S T T AR SRR R A NIRRT

Contact Printer

Light Source &

Lenses _

™~ - v

Photoresist —* .
Water

B 2-9 H&ful>(Bg ot s B

AT I F EPRROCEOAR Rl U ENROGAR L, 8 5 T HEBRR AN A JE 1 B %
i, DT> T EETS AR, X P RORE SRR AN (R — IR, W%
A9 5~50 wm Z [a), FIRIEEEFAT ROGCRBEATIR G, BHIf0XE LASR A m A 2R S

Proximity Printer

Light Source

Lenses
g L
’»::.__i S - < 4 Py -
Mask
~ , | l
- — = ~10 pm
Photoresist — — —T-- L
Water

A 2-10 Heil gk bR 2
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2% HRROEHn i AT E

B BB R B A RN R G B 7 AR HEBEAR | 0 B R B &
Frb, BESASHMBIER, SOUASHRER, TR, S5MIE e
RO SRS F AT RN, AT AR KSR i 0 HEE MO ARG L o SO BB B
ATLAGH S A 11 WE S I RO B s RO B BB R
JRRR b AN R B R S L B R BIEE B b, T A E R R R R — 18
FHFAGH ERK AR E B2 L. A ER R B AT AL
2 R RIRIEA

Projection System

Light Source

Lenses A NN
™ A A\ A

Photoresist —

Water

B 2-11 BB RME

20 42 80 AR, FIFH N LT ARTE InGaAsP ¥ FRSMGEH EZIHIH T —
ZOEHE (0.23um) A1 2% (0.46 um), {75 DFB 1 DBR #2515 LASCHL.
B TR RE AR LSS, BTREZIBARBEE KRB E RSB, m
TRESIRTF 80nm. FIFH AL FHREELEAR, AJUZERI—4ME i B2l 40 Nk &
AREBOLER TR, EAHSREOR S 1 M A 3 2 B 0.11nm.
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FE BB AR S IR ORI B R T AR Y

N
XY R /g\ hof 4
e 3 ey | SRR
i ekl N M4 Y TR
4 ATFF
' | B hh

\ TR
CN\—HE

HIESE | i 9 1

B 2-12 BT REROG R B A

13nm $RFRSEMFRK X Sk, LUEMEIRIRAZI AR X HEARZBA, 0]
BLYGZIH Sonm £ 58 BT . X SHRBKAE, TS, BEX, WmTRHEZX

70nm.

tEH

B 2-13 X 2208 % R A
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2% HRROLRI B A T

ZhEr R

WL R AR, ZIphEARAT LA Rtz (EEFEZD, X ST&Zl
PR ZIm . BT IRk 420 L AT LA izl R, ST
Tt

Pz 2 iR IR T — ML R, ERMBREMBRNY,
FET AR B o D RS HERB ZU A R B A i B b, X T
W, BRI S SBREEENS, S & mRtE, BEARLE/MFILER
~HRE R, WFRERS N F 2um (T E, B AR @2

Tk o e — R B R E R R SR M BB, # e S AT 2R
F . e R B (plasma) KX REAT 32 SR BB RLEAT 20 uin T — MR,
B 5k %I SR B () B AR E Ak B 10~0.001Torr. TEZI B IE AR ZIALE], —M2
B¥ % (jon-bombardment), 5 —FR k2 KW (chemical reaction) HLl.

R IR

Yz FEHEEE. B, 2% B BAR. b T EREEERAERE
M5, BASERERERK. 2KEE (Dehydration), ¥RE (Priming), 3K
# (Soft Bake)FIf##5(Hard Bake)55 2L 3% .
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HEBEEBA SO0 O B SRR R R

Previous
Process | ¢lean Swrface L 5| PR coatine . R
" | preparation T Soft bake Alignment
y &
Hard bake [$=Development®=  prp Exposure
Track system
Photo cell
. Rejected
Stuip elee rf/ \
PR [ Inspection
. Photo Bay
Approved
Etch ¢ : » I
Implant

K 2-14 XZTZPR

s b
1l y ¢ ¢

A HCEE S ‘
o (OB AiCA:
56 4hT
: v bk
T ISV TR
—f L =S _pe
e - > P
CRLHEA A X 2 A '

CLLERE A5l )

B 2-15 ERez T2 %R
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B2 7 HOBEBOERI BT IR T2

2-9 XM IEEOCZI BRI RBURFE, BA TR e =2 B a0 R BN
Bt

PR

FRABEOLRHE LTS RERE RS 0 L EREE SO %N
JR; P HIZEHE T/PUAu, N HZEHE AwGe/Ni/Au AR 4% I 1 & I A 38653 i .

ZRHE SO A T

—BAE Si0 A KIhE ¥ FHBOLS AN . 7L SEMERR
Y SIO BE N PR EE VA FIEH IR, SR T HRLESERR

(CVD) MG« SHTBRST TR R SR i = A S kL T (— RN IE

T R, BRMRINER 7T H IR SRR T . R 5500 5
ORI I SiOx A BB R e U454, FBEERL N 109Q-cm B4, HFHRIFMR
ER2X10V « em’!, THFENT 1.4 F 147 EEHA, FHBHANFELS BT
{IEZEEZ 3

AT EMRLR I PURE SiO: %N RIEE £, ERTURMA R
BRA—EREE. SHRE, SEAN TSR N A AR R LS, X
BRKBEBHHER S, B Sio %N FUEEE AT 100nm £ 300nm
Z e, HRRmE LR ER ™R, JIRLEZRA 4nm/min.

il 4 4 B i

T BARSRAAME, FEESH P NTORRESEE, K45 BT HRKE
Hfdho MR B AR BIKE, EFRA R B EFEE

KT RAERE, 814 P KKK TVPYAu, A SRS % 200nm.
Horb Ti BB R RERH, PtAEE.

w1 N mBANZEHE R n*-GaAs #EL, BIRIKER GX 10%em> B48). 7E
H EKIKZRE Ge/AwNi/Au. A58 FiEIR K E Ge RTBEE GaAs ERK
B, DR KA BB R

K 2-10 frs 2 A S 21 mud M. (a) S P EZIMigE, MW
MEEZFEREGH; (b) 7F (a) HA EHFVR B SIOB%E, 251 i%dk
SIEZ LZIMH ARG O (o) 78 (b) £/, 705K R4 B4 Ti/PYAu
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BB GRS B AU AR B R A AR R T

SR, RFIEHRE DN SEZ M, P RSH M.

{13

B 2-16 A BOL A AT 2 Thid 2 3L

1 28 Je T A
P Il N 1 &R E B LA G, FEEACE A BB Bar 4, JF7E Bar &5
Ji T 30 78 AR 4 A P v S B
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P27 HEBOE SR R T.E

B 2-17 s R E

B 2-11 AR R EE. FEREBOSH B REE R, #
IEE 107W/em2 B4, WK LRI SRR, 1X 3R LIS AT
BOtEME e, BRRERENRGRESF. ERERRGBER, FkE
B R A UL TR B B AL, FFE IR TR SR bRL 2 1ol A R 4
Al KAERTRE T HIEEST E A P4 KR, & 6k R
FESURIIN, Tt IR AR AR, MM T R T H A LR
HERRELRE RS RBR. 1780450 B 0 F B LR LR

1. EESEE AR E TR,

2. il (BRfk);

3. XKAEHETHAEEX 4.

T T ARG R A

L ERMEBIERE S, a2 tEae

2. B SRR E M5

3. BEMBHI AR IR R BRI bR EEARE

4. dFgILAC.
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FEREBENF A8 8 PO S IR R SR Y

223 HEITZ

—HrA S HIE SRS, BOLR SR B & RIS R . A mE
AR RIEBEVE AL R GRS, BTN E 7, 518 8F RS 58 Eimg
HAHEEGE R . #HEE A E R R

A Et e F AR LU 4 N EBE R F,

1. R3PS LA S s R S %38 5 iR BUE 5

2. ABRBHIE SR IR AL B

3. AR I,

4. AR R AF R A EE

FREBOCSR N HEFEEBUT LA E: &5k O MR P e m i
MESREERITLE, REESHREIT LRSI, Bk
FF, IRAETHEHREARIEE . LUTFAHIURE 1L S0 H 5
FB:

To #%& ([F#hE %), Bl Transistor Outline FHEEF A, To FHIEM AL, F/4:
ZHUN, T2RR, BARRBEHTERE, 5 ZNHT LD, 2.5Gbis IR
LED. AR A PR3,

F 2-18 To #2415 E

St o ) e 2
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2% HOBBORRsm B k& T E

B 2-19 3RS R = A

[RENGEES

SR HBOL SR SR IR R B EE L, SNBSS, A RN
FR BRI AR O AT OB SRIRO S S B, SRR R ROLREE H7E
ft, I SRS B B FERREAT R B, ARIFS A TAERA IR T ANBE LAESR
BRI A .

HWMB N

TS T

B 2-20 % D[R e R A

BT To HEELISH, HIEAIEE. FHAERSHA,
2.3 KRENG
EEENA T A FEBOCRNEN R, OFEETRESX. RN
DX\ TRERSCOR U148 DA R S0 O BAR S5 R Bt VB T SRR HI& T 2,
BEMEEKTIZ, WMOCVD. MBE. UK PECVD; #ivT12, BAENAT
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BB NS R RO SR R S R R

LU TZHEATHBEAMIER, FEAFEZIMZI, URHETZ. £
FLE—T, FEMAT To HEHH UM ERBEREA,
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53 MR

B IE HRALENRESE

BE—HREWK R RHOCR RN EERNRZ —, ¥ HR0LSRE
TAETRRS, EABRESHARBELHyHRE, ERFMTERES . X
BRI KR I AR AR . T RREE X HE T SO S RE R, ERHEE
OGN B S BRI BE R AR, X T8 S RO S H-& RN H 312
BRAEE,

3.1 FBAEHLHRANE BT

B ZWESABORR MM AR Z M, AFHRIER, HEEULE
KR EL MRS E . NI RS RSt R, BEERE
MFtaE, SERHEBRERREK, Fo 340 ER B a2 &

FHIEER

BB R HER B To & AR RAE 35 F vk RERR IR B MR AL L, FrEiR B,
B RR TR AR . EDARIREEA T (=R 25°CHE R 85C) #
PR L-T #12%, FHAR R AR &4 TR BEMERR, R 3-1, &N
HAEIRF A R IEIR B

T, -1,
ln[ IlhTU ]
1 thTD

HA Tty A Lo 20 51 1R To A0 To N HIBIME .

T, = (3-D
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o BB NS 1A 0 MG RO SR R P MR R BRI

L-l dependency
of RLD-78NP

3500 - el 25C

/ —a— 40°C
3000 —&— 50°C

—%-60°C
2500 /
2000 / / /

L (uW)

10 30 40 I (mA)

B 3-1 AR T A LD 334F1) P-1 4

B 3-1 AR REHBOLREARRAE FH P-1 Lk, SFRRRERASIF
B BB, TTEK HBE .

AR 3-1, FATIE 3-1 PREFFTEI, 203 s TA1E 2[4
RLD-78NP HIHFIERE K 72.8°C, 10— MBS B BB S8 AP IE R E A
S0~75°CZ l]o SERFAEMRFE SR 4FnT DU Tob i HEs .

LR ES

B ARG, RN, HOEERMET ARSIt R EEE b E

s b, HAIRMAERMXREBERIERELR o, ARSFHRRUEAR.

PR E BR TR ImA, HEIERNERL, W FEFRR:
dP
o =—r (3-2)

MR S A E S, BEERAZREM, SERERRR. XEhTHMFN
FREEST R HT S . MREN IR RFFHERE, BB RIBIIN, S[FRHE
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3% HBHOLIAE

FARRIE. — B TIEBE T HRBOES R EAERMAA 100~400mW/A.
Etaf
of RLD-78NP

170 +

Eta f [nW/A]

150 +

130 +

110 \

90 + t T t
20 30 40 50 60

Temp [°C}

B 3-2 RLD-78NP %13 4Ok 28 62 AU SR BH IR 1 M35 4k

Pt ¢

PR A0 2 8 280 A8 B — RFIA RIS KI5t 1% . 7 LED 8,
FERABOCICIELEIRE, H 0.1~1nm EH. —NRE KA BB AT ¥ &
ROt AL RS ZMARYPRERIEL, & 3R L R K RE .

LD S#FROC IR R E, BB R R AR, AW 0 A48 A A
RAAMEL SR B BT F N, X R RIS B KK T WE . 7
B, ANBTI OB A DR AE SR 0F A B A KRR H A, FRE G 38R AT 1,
SR ANK T 28845 R PACTERB A, X — IR A B

3.2 R FBEHARNRE Y

KohFmzE A PARBOCE IR AR &, BBV TI# 2 N T4
BB MBERECHE ., EABOLREN. AR R A )8 (5 L4
62728251, MR KBRS RME R TR, FERETH T ML
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FERHE BSOS SRR S R R R R

BRE B HBOLS: R IHREEE. o« oA RBFEFEBOCE(a -DFB
lasers). HiILHR R LIk SEOL S (ARROW lasers)P0, UL F 454 % Uh R K 2%
(MOPA's)P!, 7EIX PUF & #8844 rh , BT HE L1 28 X FF TRk S S5 M B R DO R HE T
4 5RO 28 DU BT R SR A A, (BRI EIE LA T4 72 K H

R ¥ S RBOL R BN S e R R R E R EER ELF
2 Pk 2 ¥ (nonlinear effects), & B B # (self-focusing ) Fl )t 22 3 M
(filamentation)B2, [E P #h54E FE  SAABOGCI FIBT R EEE P TIENA R HF R
X B R4 TR IX B 2334390, SR FARAR U 23 BRI 1637, e Bk AR S5 4 B3R
FEHVBOL BRI — B, T R S ABOESRR R IRER D . B
—H R ER AR SRR RN ERENEZ 0, LR AR ETEL
FEep, EAHRBESH NBEFA ARG, FR40 IEREAS. R EK
KIER H AR F . TIRRE SR EOCSERRE, KR0S
FEARM S HEEEE W RUE, XTI SHRBCER NG S N HREEITN
HE,

AN EENBE KN 850 nm FIETE ¥ B ABOLRMERER .

afrEt

BAANE R REE £ B A VLA ESAETERR (MOCVD) A KA 2/,
BAEMSEERRE 1. K, p BEM o BESHBE Zn F Si.

% 1 AlGalnAs/A1GaAs GRIN-SCH SQW 4MIR 2R, AN MBIk

EX El xyBfE  EE (um) BIYKRE (em?)

11 GaAs 0.2 p>2.0x10"°

10 AlGaAs 0.55-0.05 0.05 p=1.0x10'8

9 AlGaAs 0.55 1.2 p=4.0x10'7-1.0x10'8
8 AlGaAs 0.25-0.55 0.15 p=2.0x10"

7 AlGaAs 0.16 0.01 2Z

6 (ALGa)in,As  0.13/0.14 0.007 2

5 AlGaAs 0.16 0.01 22
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