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Abstract

The Modified Multi-Quantum Well(MMQWALI) structures have been grown by Mental-Organic
chemical Vapor Deposition{MOCVD) method and stripe type MMQW laser diodes have been
investigated. In the case of GaAs /AlGaAs superlattice and quantum well growth by MOCVD, the
periodicity, interface abruptess, Al compositional uniformity and layer thickness have been con-
firmed though the shallow angle lapping technique, double crystal x-ray diffractometry (DCXD)
and photoluminescence (PL) measurement. stripe-type MMQW laser diodes have been fabricated
using the process technology of photolithography, chemical etching, ohmic contact, back side re-
moving and cleaving. As the result of the electrical and opticalmeasurement of these laser diodes,
we have achieved the series resistance of 10~20 by current - voltage measurements, the threshold

current of 200~300mA by currnt - light measurements and the lasing wavelength of 8000~ 8400 A by
lasing spectrum measurements.

“FEH BRRET RE rHEs “IEgH, BRI A8 BT L%
(Optical Electronics Lab., Hyundai Electronic) (Deop. of Elec. Eng., Konkuk Univ,)
2T 19924 14 21H IE€rH, BRI e M RS

(Semiconductor Materials Lab, KIST)

(756)



Sfgot sh MOCVDH ol 214} (Ga, Al) As /GaAs H ¥
1. M =
AR FEAlol 25 A A A28 Sol $85) -+ ¥
i gl bed oM 48 Ageln, Hgel Fo
o, Aol og AR EL shpatel, zvldee] 2 TS
e Aol ole) wRulyol 1 Fadel 2% Fs

4= 195313 Jhon Von Nermann
A atah 5 g
2 Aol &

Al
qHJ

4

[+

o}, H&P;ﬂl &l o] |
o Mg wtrHE Hza

HOL.g_ 7 o]ig] ) el ) uLgLi% ]
obabed 19623 off uk= ) 6410121 A *Ml
19703 el = dlel 2 AP+
whalell 4 F A s glek 2

2 5hed
32

&
>

bt

i

lo

b

>
2o
r2

I T

',4
0 52 do e Wb

N
i
~~

ok
!

~Ol
bl
lo
bt
P S

of
folr
-
ES
)

T ooX

3

a

-

)

(e}
“h‘ o B o

&

S o o

o
o

%5] Blo
sz Fz7F 197430 Aok

gk, MBE(Molecular Beam Epltaxy)% MO-
CVD(Metal-Organic Chemical Vapor Deposition) %
o5 ZAAAA 7lae] WAl ael F4& 57 de
Broglie s} #o)dl7} & oz sl FAELAE &
43} a5 dlel A& 19759 Van der Zietoll 2 &)
MBE=H o2 & Al=xl olef 2 MOCVDe| |3t

AL g-galol A Aol AEsh Feld Aol ofshel
o °4+ col A% S lofgieh ol Quba el ol
2 M3 7z Aozl Heucl YA HFUE I} S
Qg7 J+7P vhemla BAHS dApgE o] H el A
we odelEfe M-VagE dizAlAdz mhswa,
53] GaAsAl FAH9-% ol 448 Aol o2
2 gleh #ASE dleldE A HFUEE BE 4
deke d wetoldel FAn g, e, Wz o E,
e, AHEE AUELe]l $4¢ S4o] ek o
_—[Lyé_lq,ﬂ_ 9‘}‘ (sitglio]

2 1 Foll 4= MOCVDH ol &% 5 %495 2l
ol Tz A 4RHEHT AT F A¥A o
Z oA dlold thol 25 Aztsted AH-Wt
54, 329 54, $A0E 54 et

| NI
1R o F FeE TR 43

7138 Zno| =3 x (100)7 pt-GaAs 9ol Z

2bgshodct 1.5cmx1.5cme] a71& Zat4 T. C. E,
Aceton, Methanol 4 & 7 32o)3le] f7] 25 ) 7

(757)

H fAE oA thol 2 & o] Azt 37

sta D, I waters 3+ % H.S0,:H.0.:H.O0&% 6
1:12 283 oo Aol d 148 45 oAl st
D. I water& sl x #HA7pAz Hoix byl
t}-& MOCVD ub-&-3H(reactor)oll Al aldet, 48

e ALolgt & v g Tl 2571 400C
3} 413 71 5kell 4] Aso] s

T8 750°C 7= &l bl

'IZ.;-.

Z]
o

=

o] 4ke] ==l AsH, & 750‘ +
L]E] l‘t Hf— BLZ] QPE}—

TMG, TMA, DEZ bubberi., MFC& -3k Aloixl
4 E A7) 5 oF 10459k vl 71 (vent) A1 A ubg
7} 29 raok% Jzéfi}ﬂ‘iiq. HygE o dAsE
Aol rlo] o = Frol ou &g 7] 1o 4AG 5
B EBrE, w4 s o SoAn 2AE v e
Art. F4dZol vhF UdASF FE2E 2 2E o]
Z3 dolA] rlele = Fxo) 7 oaay bt
ok 7ldkell ol EgEol v AP Adte] FA 2R
TEE A A YA gddAte] FLE &7 9l
Zneo| x 3%l GaAs buffer layer% 0.5:m 4 %471 o}
& Zno] sy =l P-AlxGaosAs cladding layer £ 1,m
H ZL/(] 7];‘7 o«)] _:j]_fs.o] _(]1771] 7}- 71 x}o,] de Brogi e:j].:s'oL
o] 5}7} Bl ol 7] Zoll 42 o] whako 2o} Hxpe T 5

o] 2aF8] kol o7k kA3l & Aol
s, el 3 FE5ASE f138ked 504
undoped Al,.GaisAsel Coupling Barrier 423} 354
undoped GaAs® Quantum Well 5&& MQW ac-
tive layerZ o 2 A #slodch. 1 Z2]q) Se°] =93
n-Aly5GansAs cladding layer2- 1un 4 #4171 5 o}
o] o ¥ &g M5 ohmick A4 & 4
8l nt-GaAs ohmic layer-+ 4 #4] 7] 12 Reverse bias
isolationel] o} st 2] &l
n+-GaAs %l undoped AlGaAs, undoped GaAsZ

g eiddon 4elaleh ofwl sEejolx A ol

W71A ) 9l

s ak4] 7] 7]

sk 4] 7] 7]

skctelz AR

oo e oy u}oww Ad WFel BFol
Aets) s sEeholz dRlypozst WFot B2l

geh, & 18 28] 12 2 ool AAsh Al ztxl )

o]z rlol o r LD8E2] A A= 7 o) A3 =k 2] 7] stripe
& ello] A ol 2. = o] 4] ghd Fzolr},

2. striped @lo] A thol 2= Azt

Reverse bias isolation ®t®lol] 2|3t ~Ewfol s g
B2 g &sly] 93] undoped GaAs /AlGaAsZ 3 A
Aslde vz pl’xotolithographyS’Jr 24l Ao T
Egfol= sielg A5t viazs kel Cr
rt2 2 ARG skel Al 2etg ‘:]r 2Eelo] L %22 6,
10, 20me} of &l o] (Array) ~Ewto]Z sjelo g 74

Shela, 7 mEetels

e zhe] 24A 2 300m 7t = Al



38 199242 9 H ETFILEH
7
B /A@.a;v .
|
P Ty |
47 IN-Aly Gaow As v
. ] Jvoo
==
: b i H
| kg
I3;barrier
(Aly,Ga, g As)
w;well
(GaAs)
DOPANT  DOPING THICKNESS
(e {um)
1 1x10 0.1
2 . 1x10" 0.5
3 Se 1x10" 0.5
4 Se 5x10" 1
5 - 1x10"
6  Zn 5% 10" 1
7  Zn 1x10" 0.5
8 Zn 1x10"°
. HE Y o F FAS-E del A rheler
e
Fig. 1. Schematic crossection of modified multi-
quantum well laser diode.
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Table.1. Growth conditions of modified multi-

quantum well laser diode,
MMQW LD] GROWTH DATA

Date :90.09
Structure ; MMQW LD
Substrate ; pt - GaAs

Temp ; 750°C
Reactor : Hot Wall

Layer H, TMG TMA AsHy Dopant Time
no. (tpm) (cpm) (cpm) {cpm) {cpm) (min)
1 4 0.2 10 7 10
2 4 0.2 0.117 154 7 15
3 4 0.2 6.4 3s
4 4 0.2 0.05 6.4 3s

no, 3,4 x 4
5 4 0.2 0.117 6.4 29.5 15
6 4 0.2 6.4 15 10
7 4 0.2 0.117 6.4 10
8 4 0.2 6.4 2

Surface ; good
Thickness : 1m /15min,
Remark ; Al composition, X=0 /37
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