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Site Selective Growth of GaAs-NWs on Patterned Si Substrate
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Atsuhiko FUKUYAMA, Tetsuo IKARI

Abstract

Catalyst-free GaAs-nanowire (GaAs-NWs) have been studied . But, It doesn’t achieve to growth GaAs-NWs on
Si(001) substrate looking toward the opto-electronic integrated circuit (OEIC) and Micro Electro Mechanical systems
(MEMS). So we attempted to make site selective growth of GaAs-NWs by using patterned Si substrate and investigated
the flux condition of maximum GaAs-NWs density. We found that it is possible to selective growth of GaAs-NWs by
patterned Si substrate and GaAs-NWs or GaAs layer morphology depend on Ga flux. For detail, Ga flux and As flux
are less than 0.25 [ML/s] and 1.0 [ML/s] for maximum GaAs-NWs density. Additionally, we concluded relation between
Ga flux and Ga droplet have an effect on relation between Ga flux and GaAs-NWs density.
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Fig. 1. Schematic of (a) patterned Si (001) substrate,
(b) Ga flux direction.
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Fig. 2. SEM photograph of GaAs-NWs section : Ga
flux: 0.18 [ML/s]. As flux: 0.41[ML/s].
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Fig. 3. SEM images of samples grown
on various Ga flux.



TR L L 72 Si #60 & V72 GaAs-NWs DR E 7

WIZ Ga 7T v 7 ADEI 55 TIER L7238 1~4
DFiE SEM HGEZ% Fig. 3 1T d, {11177k Mk
001)7 7 ATDOXBIDT= 8, K BEO EERIZ Wi O
Ma#ie, &1} 778y hOGa 77 v 7 ADK
T ZEFEEMICFEHE Lz, BB 1L v Foilcx LT
Ga 7 TR FATICAH LTRY , BE FAEFDO{111} 7 7
Ty MG END Ga 77 v 7 AT LV, Lo Lkt
2,34 1% v FOHIZH LT Ga 50 FRRAS FALME N T
DI, EEDT7 72y NTT7 T v 7 ARRR-THD,
GaAs OfgIEIRIZ, 3k T3 7 72 b Rk
WTEHE LW, ZOMoOECIIEL D7 71y N TR
Do ZOHEEFIFCIRETHEEZMHELZE LTS, 77
Ty MIHT D Ga Ny FOAFAEIZL TG 77
7 ANEIL Y FERREICRE S EEBT D 2 L EPRIOR
LTW%, Ga 77 v 7 ANEEI/IN S OWEIFGEUE 4 o
M7 7> M) TiX GaAs DAEFEN D72, Ga 7T v 7
ANKEWEMEGE 2 OEf 7 7% v M) TIRERE L
NWs MREIET 5 Z &R Sz,

FZTEVFHMZ Ga 77 v 7 AL GaAs-NWs DOBfR %
HOEMNCT D0, % Ga 7T 97 AE As 7T v 7 A5
R TO GaAs-NWs DAL ffEsd L, i O T
P L7-XM% Fig. 4 (2”7, Z 2T, GaAs-NWs O [HIH %

100

F ® 1.1~
[ H 0.11~1
—_ i A 0.01~0A1
D I
= 10 ] A X x 0 2
S E [count/pm ]
< [ XX XX a
S X
= VAN
2 1L X X »
] E =
o
| |
0.1 L

0 0.1 0.2 0.3 04
Ga flux [ML/s]
Fig. 4. The number of GaAs-NWs as a function of
Ga and As flux.
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Fig. 5. SEM photograph of Ga droplet : Ga flux:
0.23 [ML/s].
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Fig. 6. Density and Radial of Ga droplet as a function
of Ga flux.
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