J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 35, No. 2, pp. 199-201 March 2022

DOL: https://doi.org/10.4313/JKEM.2022.35.2.15
ISSN 1226-7945(Print), 2288-3258(Online)

Communication

“RFOIIUIEE AHE{ S A2 B2 0|8510{ S& 3 AGZO Wate
F0l e TEH, M71H, B85 5472 Comment
Ha=
AEdsta 25718 g ety

Comment on “Structural, Electrical, and Optical Properties of AGZO Thin Films Using by

RF Magnetron Sputtering System under Ar Flow Rates”

Sangmo Kim

School of Intelligent Mechatronics Engineering, Sejong University, Seoul 05006, Korea

(Received January 17, 2022; Revised January 28, 2022; Accepted January 28, 2022)

= Commento]|A]= “RF UF Y EZ2 AD{E|Y A]AH]
= 0]-&sto] ZARE AGZO Btate] Ar 50 Th& 24,
R71A, FEtR E247 [1]o] #gt At =Fof tishA] o2
A E AAISFLAT YT}

WA, AT E " (sputtering)Z 0] -&-§F ¥} SAR 0
uf urar AR 29 57 f4of gishA] A
LurAQl Am el 2 115 AJEi(vacuum)of
2t =0Hplasma) UF2] 1 ofHA] YALE o]-&
959 sty AMEFA] 7|A9] Z2F
0 2 o]23te 1 o] YXKNeutral Ar, Ar’,
Electron 5) 7} ZA|(EM, target) RHO 2 B E WAYE
ot o]fff =2 | A& Zt= YAFEO] 1A 3”491 AR}
of &g A v ST 2N LA A2 5T
neh-S oA A WE2RE HolH Yo+
to] Z13o] vhak-g A 7] ti ARl &2
It £3], Ax|Q] 7|4 E(cathode) 9] AHAF
BH ZA o] EX5h= 1L oHA] YAE= F- A
A 7HESE| DL, Aol 2 20| E 5 (U &5)2

o gz (2
i oE
[T 41

rr oo
o 1

z i
[:]

7S

ok ng 4 o

oL |
2 |

d
-

0,

A
[e]

=

u

2 0
RF
=
vl

of <
To 2 x

_|Zi rEE r\

0 ofy

O ob
ol

O
1o ¢E

|

ol
==}

ol _IZ_Z T

_A_.

a

& Sangmo Kim; sangmokim@sejong.ac.kr

Copyright ©2022 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

2 oUA] Beg FE4EYH Olﬂﬁ} LR H o]
A AHEYA] Eet=0t= 0 AR S ©.X]
Y, AF8 Hep 540 7?”0}711 HU [2-4].
2 AME YA LA ke A YsiA
POl A Zef=0f Aloj7F REEA] 3 Q5te thef
S5 SollA U0 ERIsH: 1L oY A] YA
2 7Y} [5]. o 7]A] A QA= & 7}
g8, B Al g, A8 5o] glon], Zetanr Ao
&35t @ 4= 7tA 4= (working pressure)
UAHZTANEY] 252 U (pressure) I
o At 2874 (mean free path)ofl 9]s[A AjoigY

A & o]
O_ll_

I S

8 1 mTorre & 1145}

E*(Ar gas flow rate)2 WH3A|Z|HA AGZO

Arstal o]5g BASIASUT. TEtN £
Commentoﬂ/ﬂt AT 751—}—1 A o] tffsiA] ofzlief o]
ALsh AT Yo

Ar 7t A% Hgho| T viaro] 578 HekE #5179
siA = 57 4= (Working pressure)’ 7i'd 4 2 2
A&]ojof gyt ©A], o] ARl 71A] W7d A= otz ] Al
(1)} Zo] 35t

PXV=NXkgXT (1)



200

P2 3 Ve vl Ne xto] 7f4
1386X10'23(I/K) T A=K
714 QFEo] Ba] V2 Uted, ol
ZUch.

mlo
o=
glo
i)
2]
>
et
4>
3]

P=nKBT (J/m®) ©)

U T (number of density of molecules,
512 =PI B AXT gAg oiey
2 7IAlo] REE ST, An

2 714 Fhae) BRALgAH

L4@‘[4 8].

o} A%, Ay Yo SQE = Ar 7t OEO* | wlalA
g 7tA Pk = HEkeEA] oF7] ool S2f=af YR o)A

5= Ar 4AMS] B ARRE A H 5= 50 9
AmE 2he Qs XEtn B 4 eyt
Foll R|A}7} 7hA GFo] o)t vt 24 Wgls uAs)
HohH, AH oF A15-8 I (vacuum pump) Aol 2] 7]
I5o] 522 BAs }‘— AGYE A(c onductance) o

k2o
S OHW
Oll

|

A
A

]

Iz
2

om r
oH of =t |

HH7] ‘—aﬂ 30 1\]7]-_1_} 9—]54

s SulzE A 2t

0% X O
K g
2a)

uu T oo

o P |

oA} M A7 AAIRE 18 104 A
ALT} Ga 9rle] 35 249l Aele
of 2 71A19] B Ahi 3B A7t E71st
shgo] WopxwiAl wAE Zoz Atzgyct
Grain size ZtAE= 4l9] A2l (scattering)yt Arglr Al
(scattering center) 712 8t0t9o] o] = & 7FA A &
9t 89102 A8E shs Aol EaUch Are] Uxt B
2 39.948R1d], Ga 69.723, A1 26.981, Zn 65.4090.2 A
HEFA] ARret B B-5A] 28 RSO A2 E = o
YRR/ /81ed 3=)2] Atolof 2fsiA = T 7Hs2d
o] 9lg Zo@ ArEYch

B 18 AGZO ueto] Alat 5748 e a, A|aks
AZGO gtate = g it %4 7](ECOPIA, HMS-3000)E ©]
235t 5461, 1 ZAuE I8 1o e L]E]'
£ 4TS vigo s A7]A 54 vl eolEolA o)5
(mobility)e} 7HE1E =T (carrier concentration)= H}

o2 p= 2] (e=1.602%107"" C, m=0] ==, p=7}

=

OH
O_>|:‘4 :'O
rg S ol

= i

},

2 1% oy
[j\l
ol

of

=

mfn

exmxpu

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 35, No. 2, pp. 199-201, March 2022: Kim

2o} %x)2 o]gsto] AArE A F(resistivity)Zt
(X107 Q-cm)2 4.15 (Ar=5 sccm), 5.32 (Ar=15 scem),
4.15 (Ar=35 sccm) & 714 G-&Fof b2 uroto] M Al B

gho] FFAg-2 o Acty wogyc 12l g 549
AGZO0 8ruto] o] =5 3.33~3.80 (cm?/V.s) & 7f2]o] =
T 2.4~3.96 (X10” cm™)2] Z7t=2 8He nf, AWM= 7H &K 7)
& EA Zpo]7} 719] QlojA] Ar 7FA Sfof T FEHA

2 9] gictn Ate gyt

I 29] grato]l A& 7|(root mean square, RMS)
Gain size(13 3, & 2)2] AT LA517] ¢l e 3
7} Hlolel £ £0] Wastn wLHEAYC Uy
2 Atomic Force Microscopy (AFM)& EdllA S
RMS 32 AIZHE JedolAo] ot 5ol g
Ayt T2t AlARE AGZO BHeto] grain siz
g rain boundary) $i3g}to] T}2 2 0] s{AFO
glon), MAHRQl Yol B AshAE 271
olEj9 BMo] W sty Abeg Y.

AER0 2 AGZO ulute] AW E A B 7hA Wt

S

I‘E l){
ol
SRS

[
o U

(

o 4> rlo 4 rin Jo 4

e

HU
o njz

—O— sheet resistance
—&— mobility

®— carrier concentration
T T T T T 242

=1

[

sheet resistance (10°0/sq)
'
(sAs,w2) Aupgow
(w2 ,01) uojenusIu0d Jsjued

w -
o P
1 1
4 /
/ /
v P
/ .
s
T T
© w
= o
T
bt
N N @
> ® o

Ar flow rate (scem)

Fig. 1. Carrier concentration, mobility and sheet resistance of AGZO
thin films for Ar flow rates [1].

Table 1. Conditions of RF magnetron sputtering system [1].

Classification Unit Value
Substrate Eagle XG glass
Target wt% Zn0:AL03:Ga203=96:2:2
Base pressure Torr 5x107
Working pressure Torr 3x107
Power 4 150
Ar flow rate sccm 5,15,25
Thickness nm 150
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Fig. 3. XRD pattern of AGZO thin films for Ar flow rates [1].

Table 2. RMS roughness and grain size of AGZO thin films for Ar
flow rates [1].

Ar flow rate RMS roughness Grain size
5 scem 3.409 nm 39.402 nm
15 scem 4.819 nm 39.419 nm
25 sccm 2.712 nm 31.526 nm
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