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TOM TAT: Muc dich ciia cbng trinh nay la khdo sdt dnh hudng cila nhiét dp dé lén cdu
triic ciia mang ZnO:Al duoc téng hop tit bia gém bdng phuong phdp phiin xa magnetron DC
c6 tix trudmg khong cdn bing.

. MG PAU

Hién nay mang oxide din dién trong sudt (TCO) dang dugc quan tdm nghién cttu &
nhidu phong thi nghiém trén th€ gidi va trong nudc. Trong cong trinh [1], chiing 151 da khdo
s4t 4nh hudng ciia nhiét do d€ 1én tinh chat quang va dién cla mang ZnO:Al dudc tong hgp
bang phuong phédp phiin xa magnetron DC c6 tif trudng khong cén bing, v6i cdc bia gom co
ndng d6 ZnO pha tap theo ti 1€ 1, 2, 3 % Wt AL,O;. Céc k&t qua chitng t6 riing v4i nong dd
ZnO pha tap 2% Wt Al,O3 mang ZnO:Al ¢6 dd truyén qua trong viing kha kié€n cao va do
din dién t6t nhat. Vi vdy, trong cong trinh nay ching t6i khdo sit nhigt d d€ 1én cau tric
clia mang theo phd nhi€u xa tia X clia mang ZnO pha tap 2 % Wt Al,O3

Tir phd nhidu xa tia X, ta tinh dudc kich thudc hat bing cong thic Debye-Scherrer [2]
0.94

b= X (26)cos 0 D

G d6: - b la kich thudc hat (nm)
- A(20) la db rong ciia dinh phd tai nita cudng do vach phé (rad)
- 201a vi tyi dinh phé (d0 )
- 01a géc nhi€u xa bac nhdt (do)
Thay 0 vao hé thi¢ Bragg xdc dinh dude hing s6 mangl / = P /1 P (2)
sin
II. THUC NGHIEM
1. Téng hgp mang Zn0:Al 2% Wt theo nhiét d) d€ khéc nhau
Mang ZnO:Al dugc tdng hgp theo phuong phdp phiin xa magnetron DC béng hé chén
khong tai phong thi nghiém Vit 1y chan khong, PH KHTN Tp.HCM. Céc thong s6 téng hgp

mang dugc ghi 8 bdng 1. Bdng 1 : Cdc théng 56 tong hop mang ZnO:Al

Phuong phdp phi mang Phiin xa magnetron DC khéng cin bing
Bia phiin xa ZnO pha tap 2 % Wt Al,O3

Khoang céch bia & d& 4,5 cm

Ap sudt phin xa 10~ Torr

Nhiét do d& (Ts) 50 + 250 °C

Dong phéng dién 100mA

Thdi gian phii mang 90 phiit

P& thay ddi nhiét do d€ trong qué trinh phii mang, d€ thly tinh dugc dat trén mot
truc d3 c6 thi€t bi cdp nhiét cho d&€ 1&n 300 °C. P& dugc dat vudng gbc véi bia va cit 5 phuit
dé€ dugc xoay 180° dé mang c6 dd déng déu cao.
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2. Phé nhidu xa tia X :
Cau tric tinh thé clia mang dugc nghién cifu thong qua phd nhidu xa tia X. Phd nhiéu
xa tia X clia mang ZnO:Al dugc ghi trén mdy XD-5A véi bifc xa (Cu K, = 1.5406 AO) cia
phéan v1en md luyen kim Tp. HCM, dugc trinh bay trén hinh 1.
III. KET QUA VA BAN LUAN .
T phd nhifu xa tia X, ta c6 thé tinh dugc A(26), 26, b hiing s6 mang 1, mit mang
(hkl) clia mang ZnO: Al § nhitng nhiét dQ khdc nhau. Ket qué dugc tnnh bay trong bang 2

Miu Ts(°C) 200) ARO)() h(nm) _Hkl
43 50 34,1518 - 0,375 22,1306 002
64 100 34,197 0,345 24,058 002
54 150 34,244 0,337 24,632 002
61 200 34,258 0,322 25,789 002
41 250 34,327 0,308 27,018 002

Bdng 2: Kich cg hat b, hdng s6'mang iuong iing vdi mgt mang (hkl) ciia mang ZnO:Al dugc téng hop
theo nhiét do khdc nhau.

Tir hinh 1 cho thdy riing, phd nhiu xa tia X § cdc mang din dién déu xuit hién mot
vach (002) cia ZnO vdi cudng d6 16n. Diéu d6 ching td truc C truc giao vdi bé mit d€ ¢6
dinh hudng 16n nhat. Sy ¢6 mat clia cdc dinh nhiéu xa ciing cho thdy véi nhiing thong s6 tao
mang nhu trén, ta ¢6 thé tng hgp duge mang 6 cau tric tinh thé & tat ca cdc nhiét do, ngay
céd § nhiét do phong.

Tuy nhién, quan sit dién trd sudt p [1] va tif cdc k€t qud trong bing 2 clia mang dudc
phi trong ddy nhigt 6 50 + 100°C, ta thdy mang c6 dién trd sua't bé khi d6 rong vach phd
cang hep, tfc kich thudc hat cang 16n ( mang ZnO pha tap 2% Wt Al,O; dugc tdng hdp 3
nhiét do d& T, = 50°C c6 dién trd sudt p = 3.10° Q.cm, d6 rOng A26) = 0,375° kich thudc
hat b = 22,1306nm. Nhung véi nhiét do d€ T, = 250 °C, dién trd sudt p = 9.10* Q.cm ing vai
6 rong A(20) = 0,308° va kich thudc hat b = 27,018nm).
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Hinh 1: Sy phu thudc ciia phd nhi€u xa tia X theo nhiét 4 d€ trong qia trinh tng hdp mang ZnO
pha tap 2% Wt AL,O,
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& nhiét do d€ cao (T, = 250°C), mang ZnO:Al ¢6 dién trd suat thap va kich thudc hat
16n hon so véi cdc mang phil & nhiét dd T < 250°C 1a phit hgp v6i mo hinh cau tric ving
Thromton [3]. Vi nhiét d6 néng chdy ciia ZnO khodng 1900°C (T, = 1900°C), Ts = 250°C
thi ti s6 Ts / Tm ~ 0.13 nim trong viing cdu tric b6 chit T ctia m6 hinh Thromton.

Khi ting nhiét d& thi dinh phd (002) cia mang din dién dich vé phia géc (20) Idn,
titc cang dich chuyén d&n gén dinh phd (002) cia mAu bot chudn ZnO (20=34,45" ). Ti biéu
thifc xdc dinh ¢ng sudt mang mdng [4]

___Y d -d,
’ 21’( d, J o

3 dé: d 12 khodng cdch mit mang trong mang chifa ing suét
d, 12 khodng cdch mat mang trong khdi khdng ¢ ing sudt
Y va v 1a suit Young va hé sO Possion cia vat liéu mang.

Tir dinh luédt Bragg, suy ra:
d=dyg  B=8
d 0 i 9 0
G dé: 0, 0, 12 géc twdng Wng vdi dinh phd mang va géc tuong Wng vdi dinh phd
mau chuin bdt.
Tir (3) va (4) suy ring, mang din dién cang tt thi wng sudt nén gidm.
IV. KETLUAN
Mang ZnO:Al dugc tdng hgp & nhigt do d& cao (Ts = 250°C), c6 dién trd sudt thap va
kich thudc hat 16n hon so vdi cdc mang phi & nhiét do d& Ts < 250°C. Véi Ts = 250°C, thi
Ts /Tm ~ 0.13 vdy mang ZnO:Al nim trong viing cdu tric bé chat T cia md hinh Thormton.
Mang ZnO:Al ¢6 dinh hudng theo mang (002), diéu nay phi hgp vdi cdc két qua nghién ciiu
khéc [5], [6].

€3]

Nhém tdc gid chdn thanh cdm on sy givp d ciia chuong trinh nghién citu co bdn MS44 03-03.

INVESTIGATING INFLUENCE OF THE SUBSTRATE TEMPERATURE
ON STRUCTURE OF ZnO:Al FILMS PREPARED BY MAGNETRON
SPUTTERING METHOD

Nguyen Kim Hong Phuc, Tran Tuan, Le Van Hieu, Phan Bach Thang
. ABSTRACT: The purpose of this work is to study influence of the substrate

temperature on the structure of ZnO: Al thin films which were deposited by magnetron
sputtering method with unbalance magnetic from the ceramic targets.
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