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A study on the Properities of 1n|~-xBaxAs

Grown by the TGS Methods

H.S. Lee. D.C. Moon

(Kwanguoon University)

Abatract

The IIT-V ternary ealloy semiconductor In|—xGaxAs
‘were grown bu the Tempsraturs Gradient
Scolution(T68) method within the composition range
of 8.60< x<0.98,

The slectrical properitise wers investigated by
the Hall effect measurement with the Van der Pauw
mathod in the temperature range of 3@~ 300K. In-
‘xGaxAs were revealed n-type and the cearrier
concentration at 300K were in the range of
9.69x10% cw®  ~7.49x10%2  The resistivity was
increased and the carrier mobility was decreased
with increasing the composition ratic.

The opticel energu gap determined by opticel
tranemission  were 20~ 30meV lowar than
theoretical valuse on the basis of sbsorption in
the ' conduction band tail end it wae decreased
with increasing the temperature by the Varshni
rule. .

In the photolumir ce of undoped [ni-xBaxAs
at 20K, the main emission was revealed by the
radiative recombination of shallow domnor(8i) to
acceptor(Zn) and the peek energy was incrsassd
with increaning the compoeition. X.

The diffusion depth of Zn increase
proportional iy with ths equare root of diffusion

time, and the activetion energy Ffor the ZIn.

diffueion into Ing.;0Gap.00fs was 2.178eV and
temperature dependence of diffusion coefficient
wae D = 87.29 exp(-2.174/KgT). The Zn diffusion
p-n In xBaxfle diode revealed the good rectfying
charscteristice and the diode facter P == 2.

The slectroluminescence
Zn-diffusion p-n Ilno.,p Bap.00Rs diade was due ta
radiative recombation batween the electron trap
leunl(~ 140meV) and Zn acceptor laevel(~ 30meV).
The puak ensrgy and FWHM of electroluminescence
spectrum  at 77K werse 1.262e¢V and 81.0meV.
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SIGCE. = T6SW o2 ATAD M2 n—Ini-xGsfe
245 9 X-RDOt2I 8K s, 3 Vegard=xlo® ME
AU xE 6D S0KOIAl 808K 2THJAOA Van
der Pavwd® o ® HallB Y& S0 PNHN EQB
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HB® o ® MIE GaASHEH G2l FIN2T AIBOIO
TESM © B [ni-xGaxASE A SIAIZICH. Son e
TalHixE X-RDE AMB6I0l TANDS o, 8 IS
Vangard WOt ZI80I01 ZTANHIxE ROIACH..
MNEE NS CIOOIRE JCS7IZE S 8.65mm!
UOIM® N OI0l leppingt polishingi OIACH.
2 RIS SHSIZIYO 27 8X8x0.4mm * ACIIS
A D} stop~etch-stop® 2
HEBIACE. stopU NI etchBTHO AIES BAR2
NH 4 OHC10m1) + H, 0C15m132} NHaOHC(2drep) + H,0,
(2drop) + Ha0C200mI)X 2D ZL N OIA O1R ATIE
SEWMSIUCI. 2, SR LoIZIYU Au-(5/0)6e8
TE Existm 450 °C 1w o2 EAZOAM
AR TR 2EZ In® LD WBAE
FEUAT STE A6 ENE
150~170p»m® OISty M OIYE =s 25
7ZiME KB WA wmAss Yam @moo
WAUS AIBOI0  sampleE BAT AUV B
F=3/8m2! MA7IZ AIBOI0 XYL FEHZS®
ZBOIACH. FMOUM2A [IE el IHE
6328A°! HeNe 2HOIAICISHHIE AIRSIOI 2712
MUSIT FSHo=E Zovs KO EZ=
BSEBAMZ ZI®/MAA ZIRALE. Zn@ In-xGaxAsOf
2O AIZIZI9IS 1.5002] Zn2} 1.6we2] _As@ N
Gmm2 MAMO AW BWAHIYD 107Torrlg TS
Bolet £ MH®mOi SOl MURT S50~758 C. W
AlZt 15~60R 7Rl WEAIZLCI. p-n ln-xGaxhe & &
me [IOI2EER AMESZIAUS AR o
MUSZOS 20 S S} pY HOIAl Au-(52)8e3}
In—(52)Zn SRS M2 S 2 AT =ATIOA
450°C 127 YRAGIUCD. =0l WAE ARE
0.5x0.5X0.15am 27| ® S C'8I0I TO-SHICI0L n2 %2
WMASIT 1 wile] SE® Ino®™ @slol CICOIER
AMASACH. MIE 052 MR- RS
TABIRT. MEA R/Y HH7IE AUTATE
SO0l LIEIY SAUINE AMIZIZ RIOSIRCEH.
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FUE 20T ® UE L 605 CY AIZWMOA AeE
0 IR AFOIALCH. AEE URL In-xGaxfs
WAIE XM IR OBSIO A Ns e,
Vegard W2 Of 2/ ZaiUixEB RSIAUCH Y
lni-xBaxAet= Zincblende D T 1, In|-xGaxAs2}
Ga® Ol E7IHO M2 U MIES Y 20 7t
E76tE R2® 0S8IACI. T MHE Gahs2 2 0H
02t ©.68 ME| 0.98 7tA] WeEHE QACI. T =
EDXS INS T ZTAMHIx7t S721%0t 012t In2 MI=7}
ALY EAMU G2 M27 E7ISIAN S0, ZaH
x7b 12! GaAsOiAIE InMI =71 HESIAMAACH.
lnl-xGa:ﬂlgl TEHIx7t o9t CHZW ™AL InAe2 EPD
1.81X187cm~2 OISR 1, T A HIx7 10!
CHZIE Al GoaReSjEPDE  1.14X10Cm~? ol}ck. =,
Int-xGaxRs2| X MHIxOI0} = EPDE x7t ©.601 2 O4AL
3 Rl zZaotAed OlE  x2 St Cigo

Int-xBaxAsliOIAl 1ng A= eol FAEnl L{E=8. 4
AN A 2| disorder 7} Zaosiol YO
AMEE 2™ GATIC.
3-2.In|-xGaxAs2] TZIX AMEO BF oM

Tesy o2 dze Z=®BO FNERRLS
Ini-xBaxAs= Van der PavuwH Ot 2o|® T 8}

SHOM nE8 LIEIWSD 300k OIA] SIS H
AMUL TaHx? S7120M02l 3.31X1070 -cnOlA]
7.42X16° Q-ca® B7ISIX DT A20iel OCISEE
8569ca/V. secOIAl 690cm? /V.sec® dastReon
AM2A0 ETE TAMHIx Of RN6IA 3.584X10'%m-3
~ 7.488x107ce3 o G  LIEIWCH.

BT E JOKOIA] 300K= wielAIZIOY 25 7} =712l
mar 720l mSE E7IS8IQEC. Taln 7Helol
OESE 17T 2O WEe YAUHMME T %0
HIMOI0l 2 A6ID. 170k B SCIER YAOAIE
Tlot Hi216tol 22 SIRCIH. 0122 Al ZwE
170k 0l W2 250AME G2UE a2 ateQl
7210l OIETOl = AWSE ORI 178K=20 &2
BE0AME AR M@0l
A8 & AALCH.
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ZAH 7 22 InAem A ROIAL SO
2600cm™! o MWD 2 F CILIAIOI TRSICH RN
Z471 2oist20f 2600w 2 OIS 0IBIS X2 &
OILIRIOI DNOIAME 8072 BB S LIENWCH.

OIR28 ¥ OLIKIE 2ot 0.358eVm A 4l & Of
InAs2] OILIAI 2901 SHSEC). T ZToAdix7t
0.95. 0.38. 1.09 Ini-xGaxAsCf CHBIOI 98K N EY
seexe) 25 HHO A RUYTE SIOIACH.
ABSOHA Ini-xBaxAed] 7jx Z AT w2OAIE
H B4 WY 2ASIH FIREASM InAso
ALY U2 WHes pue Za7 A0 28
FoUN UK Zo=x: siUSal =7 Bl
G2t Zlx J4Hce N Re=z: olSsIoC.

2SS0 o= e Al CIULIAl To|Me= Varshni(f
216101 E9CT) = EQC0)-CaTz /b4+TIMA{ LIEHLNOIZICY.

K= 2J{ISsI0F JSIOIT e [s; J R} e
ZToHIx7l 242 @.95, 2.98. 1.00f CHSIOI 1.385eV.
1.486aV. 1.522eV2 7. alp a.bZtE 5.86x187% )
208.17. 6.50xi9%y 218.549) 8.02x16 3}
866.330) ! Ct .
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Ini-xGaxAs?] T AiHix7I OQ.60{A{ 0.98% E7
SOMOZl & 2OIUML 2MWESA II2ES A
SO T2 0SSIA22T ol T2 UAE
1.876eV OIAf 1.374eV® Z 718137, ZT 2 HIxZt 12!
GaASOHHAIE E&20 IAZAAS GaAeCICH 81 Of
S0l LA UE 1.513eV, 1.490eVZ! 1.452eVOIAL
0127 LIEISIEL.
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