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Growth and photocurrent properties for the AgInS; epilayers by hot wall epitaxy
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abstract

A silver indium sulfide (AginSy) epilayer was grown by the hot wall epitaxy method, which has not been
reqorted in the fiterature. The grown AgInS. epilayer has found to be a chalcopyrite structure and evaluated
to be high quality crystal. From the photocurrent measurement in the temperature range from 30 K to 300
K, the two peaks of A and B were only observed, whereas the three peaks of A, B, and C were seen in
the PC spectrum of 10 K. These peaks are ascribed to the band-to-band transition. The valence band
splitting of AgInS: was investigated by means of the photocurrent measurement. The crystal field splitting,
4., and the spin orbit splitting, 4. have been obtained to be 0.150 eV and 0.009 eV at 10 K, respectively.
And, fhe energy band gap at room temperature has been determined to be 1.868 eV. Also, the

temperature dependence of the energy band gap, Eg(T), was determined.
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Chalcopyrite 72& 2t AglnSe &2 Az ¢

2 (uniaxial lattice compression)& ¥7] =& 7}A
2 ZEAs d4de] Yeue Aoz 4 4
. @E A AglnS:dl H4HY stAAYE ATS 7t
Hzldlel d 4l 78] HedtA dFE iz
{4-6] pot d A=E FHZ Astd REFHoZ EH
e Aoz 3 . g o5 Aei(state)E
2 o &2 AuAdYg FHE FAJd FsiA €
g ol dFe #EA  FF5 Y (chemical
transport method)¥} Bridgman Wyeoz A3d
chalcopyrite @2 L] dhete] A3t [7]. o
WA o 2 chalcopyrite AgIn$8] W= P2y Foo
HHALS ) electroreflectivity B 28 #3450 x1[g),
t) 8o AgInS:9) 3 /d(epitaxy growth)# &
e AAEL olAR 1 ATt vAstn @x ¥
wel AFA9,10]5te] polycrystalline] AglnS; ut
WAt AviE AAE AR Belrh

B AFoMe 944 HY AHE FA&HA @
& 2xX AAHYFe] sestEE AAE hot
wall epitaxy (HWE) 11118 Ag22 A143ld
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33 A F(photocurrent) A EH o2 2A 5 ¢t}
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AglnS: g 4387l 938l 6N9 &=§
£ Ag, In, S AEL42E 38 9FH =4
(stoichiometric) ¥I& HF3lo] B4 IR D

o) -‘3‘{35}%‘14 ¥49€ ampouled §4E +3 7
2o P £ 18309 w2 A4 08 ampoule
4 AN S vapor pressure?} ] ujiof
ampouled] W& W57 A8t} ampouled &%
B 1050 * CAAAMEAEAF 0 0] EEA 484]
P A F AginS, thEAE Ak olwA A
48 AglnS; A2 HWE W99 source ¥4
AN ASHAoW  AglnS, wtehe Wb AHAA
(semi-insulated) GaAs (100) 71 §lo] A %8l
thl12). 438 AglnS2 Wote {7 4% 23& 2

7] 98 2284 x-A 3|48 A (Bede Scientific Co.
FR590)7F o]&52ich. ojul GaAs 7|93} source]
&5 7z} 4107 Co 680° C2AAHAL. AR
HAgnS; #te]  FrE  a-step  profilometer
(Tenco, a-step 20008 A% A7, 26 m Aok
et AHAgnG, Wetel F2E 4dss] 9
 x-4 3AH FAG olgsgent Hal E70 &
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E8 s AN dgsidc =9 FAHHF 49
< ZAs7] Hste] ANge 4% ol In A5E T
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o7le] @43 FAE AY 2 PZ P E
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AN7IEN FAF 4L Ah
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SAZY T =M LA

29 1€ GaAs 713 o AAE AglnS, utete)
X-A 33 24E Jehd Aol o]g A Iae
2z} AgInS; e GaAs 719l (20003 (400)°)
t}. (200) =& chalcopyrite AgInS:9] (20009 3}
axsty g wel 33 Havk oA ¥ AL
2 Mol Agln$S; 7} GaAs 7% -?M] e 55
chalcopyrite 728 Yebd& & 4 slch AglnS:
wtate] ARAE deolny) $8d "‘lr%'$‘ olz HA
xd 8% FM(x-ray double crystal rocking
curves)d A3z e AAE AglnS, vhete) whE
2 (full width at half maximum, FWHM)¥ 21§ 2
ol )¢} o] 12larcsec U& & 4 AUt Van der
Pauw ®#e® =25 Hal &3 ZAxz ¢ %
A28 AgInS; 2Hehe 300KelA utute] gutzl 5
=3} Hall o]5%7 247 935X10%cm™ 3 294 cm’
/Vesec 1% €%, n 3§ HEAUYE A & &
AT LA EE %7 FAde we ent
A7 BzrE o Fee] dA geg Fa gastd
et meld 10K FA3d &l wEe
Hall o]3E% 2zt 1.68X10%m™ ¢ 164cm® /V -
sec ot}
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Figure 1 X-ray diffraction patterns of the

AgInS; epilayer grown on the GaAs
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Figure 2 X-ray double crystal rocking curves
of the AgInS; epilayer.
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Figure 3 Photocurrent spectra of the AgInS,

epilayer measured at different

temperature
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Figure4 Experimental values of the photocurrent
peak energies and the energy band
gap as a function of temperature.
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Figure 5 Energy band structure of the
chalcopyrite AglnS; at the I' point

according to the selection rule.
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