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75 X7 CVD 2 & S #EZER LOBEM Ge 71 VEE
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[ U®IZ] TEHAEE - BIE S AT AOEERIC L D . Si BB O Gl mfh (EE 1038
ROBIL, TOFEBITT S LV bEBBEMETHD Ge DIEBANEERINTND, £z,
KIGEM L EDOIFFRF BB T S Ge DI & 2 7RSMEECT OSGRhEE FrE D 1) 235K 6
BTV, GelZSi KV b@EF ¥ U TBEEL - PNy R¥ v v 7 ThDH LW FHEITMZ., Si &
WERHY - (LFHVESTER BN LD, Ge A L7z mtEiET A AEBA~OHIFHTIRE U,

T i, MERIEIR E ORI Ge B OB 2 TR Y | A7 T A Kb EIZ B 7 IS E )
T5 Ge VA Y&, 77 X~ (PE)CVD IEIZ LD Au & filli & L 7= VLS(Vapor-Liquid-Solid)#£(Z X ¥
FH LTz,

[EBR] B2 515 CES Ldnm O Au A AHAT 7 AT LISHE Uiz, 308 A AT AR
PECVD &I L, KFETS T A L%, GeHs T A% ] /2 PECVD T Ge 4 pBE L7z,
JihiEE JE 2 150MHz, FEMGRE 320°CThH 5, KFET T A~ IWBITHEAET) 250mW/em?, Hy 7T A
Vit & 10scem, 221 16Pa T 10 4347V, PECVD TiZ# A& 71 160mW/cm?, GeHs & A it & 1scem,
Ho /7 A& 9scem, 42 20Pa CRRIERERHE X 20 /3 TH 5, Bl L 72 506HE FE-SEM CREAl L 7=,

(R - BE] KkFE 77 A~ LBEZIZ Au TR CRIER ~10nm, 2 1.6 x 103H/um?) 2T 5,
Figure 1 |2 Ge A& DM SEM G EHZ/~9, FEAIREDY Au-Ge D i FUREE(360°C)ITEV 72
W, VLS KENE Z V| Ge VA YPIET H(F S 2.3um), L2rL, PECVD ZH\W\e Z & THEMK
L Ge VA Y OMICIE, ZACVD IZ XD VLS flilzk TIEA B 720 Ge (IR 1.2um) A3 R34 %,
F72 Ge VA YIIT —/"—RIZR->THH | RITIEIZ 0.8um TH D, ZAULY A FIEFRTD VLS
RIC K DRE S MREDOHRR LT, T A YR AE T 2 BOGHTEERAER Ge BRI & k) L 7=
FOGHTERRIZ X 2 BF RERE b 2 57290 Th H(Fig.2), 7 A YEEIT 0.56 A/um> TH Y |, Au ki
TR AT AN T 205, R LU A VISR E T Bl L7z, TEM @520 613Y
A Y HIC Ge fEMmPHER SN TEY . EEHALR Ge VA YOREMEIZ OV THRETZED TV 5,

Ge wires

Quartz sub.

Fig. 1. Cross-sectional SEM image of Ge wires.  Fig. 2. Schematic illustration of Ge wire growth.
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Introduction

Germanium sulfide (GeSx), as a layered @) (b) .
semiconductor material, has attracted considerable Injtial Sample 50:):6'0? C
attention due to its potential applications in Sample
optoelectronics, electronic devices, and energy Ge (3 nm)
storagel!l. There have been reports on the synthesis Si0> (100 nm) /
methods for GeS crystals, including Chemical Vapor
Deposition (CVD) and Physical Vapor Deposition Si (100) // /
(PVD) 231, Here, we propose to employ Molecular

Beam Deposition technology for the synthesis of

GeSy crystals. Fig. 1(a) Schematic of initial sample

Experiment section structure and (b) heating process

After cleaning the silicon (100) substrate coated

with a 100-nanometer-thick layer of thermal oxide,
we utilized a solid-source Ge cell in a molecular 500 °C, 40 min
beam deposition apparatus to deposit amorphous Ge .
with 3 nm thickness at room temperature. g
Subsequently, at the same temperature, we > 550 °C, 20 min
co-deposited Ge, and S for ~10 nm using both -% VMWM
solid-source K-cell, and plasma cracking cell, =
responsibly [Fig. 1(a)]. The sample was then heated 600 °C, 20 min
up to a temperature ranging from 500°C to 600°C
and maintained for 20 to 40 minutes. During this 275 300 325 350
heating process, we continuously supplied Ge and S Raman Shift (cm™)
sources to facilitate the growth of GeS crystals on Fig. 2 The Raman spectroscopy results of the
the substrate. [Fig. 1(b)] samples with various heating temperatures.
Results and Discussion

Raman spectroscopy (Fig. 2) reveals significant 100
crystallization in the samples heated and held at <
550°C and 600°C for 20 minutes, with the main = 751 s
Raman peak located at 310 cm™'. Auger electron '%
spectroscopy (AES, Fig. 3) further confirms the % 50 -
presence of germanium (Ge) and sulfur (S) in the % Ge
crystallized sample, suggesting that the crystalline g 25 1
material is likely a compound of Ge and S. We will .g Si
discuss for the detail during the presentation. <0 ' T T

Reference 0 1, i 2, 3
Etching Time(min)
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Fig. 3 Depth profile of atomic concentration
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of sample after the process (550°C 20min).
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