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Nghién ctru cdu triic clia mang méng ban dian ZnO va
ZnO:Al phuc vu cho hoat dong day hoc
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Abstract: Currently there are many methods to create ZNO and ZnO films

: Al That are: Radiation

cathode, epitaxy by molecular beam, sol-gel, Electrostatic spray, Oxidation of Zn metal membranes,
heat evaporation in the vacuum, Spray solution on the hot sole. In this paper, the author presents an
overview of the preparation method of ZnO and ZnO:Al films and the results of structural studies of ZnO

and ZnO:Al films.
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1. Dit van dé

Hién nay c¢6 nhiéu phuong phap dé ché tao mang
ZnO va ZnO : Al: phun xa catdt, epitaxy bang chum
phan tu, sol-gel, phun tinh dién, oxy hoa mang kim
loai Zn, bdc bay nhiét trong chan khong, phun dung
dich trén dé néng. Trong bai bao nay, tac gia trinh
bay khai quat phuong nhap ché tao cac mang ZnO va
ZnO : Al va két qua nghién ctru ciu triic cac mang
ZnO va ZnO : Al
2. Nghién cuu ciu triic mang méng bdn din ZnO
va Zn0:Al

Cac mau mang mong ban dan (goi tit 1a mang)
dugc ché tao bang phuong phap phin xa catét [1]. Co

sO cua phuong phap nay 1a st dung
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Qua trinh ché tao mang ZnO va mang ZnO:Al
duoc thuc hién trén hé Univex 450 cua hang Leybold.
Day 1a hé phiin xa c6 cic thong s6 k¥ thuat sau: hai
ngudn phin xa r.f magnetron c6 thé 1ap dat dong thoi
hai bia vat li€u, va thyc hi¢én phun xa lan luot trén
mdi ngudn bing cach chuyén cong tic, tin sé 13,56
MHz; cong suit tdi da 600 W

Bia gém ZnO va ZnO:Al ché tao tir bot ZnO cua
hang Merck c6 kich thudc hat trung binh la 2,49
um dugc xac dinh tir thiét bi ciia hang Manrem
Mastersizer va su phan bd hat theo kich thudc hat
duoc chi ra trén (hinh 2.2).

cac ion cua nguyén tir khi tro argon
(dang plasma cia Ar dugc chi ra &

(hinh 1) dé ban ph4 bé mit bia ctia
vat lidu can tao mang lam bat cac 01
nguyén ti ra khoi bé mit ciia bia va

sau do duoc ling dong trén dé da bé tri sin.

Hinh 2.1: Anh Plasma trong buong dang
tao mang ZnO
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Hinh 2.2. Sy phan bé hat theo hat ciia bot ZnO

Céc mang ZnO duoc ché tao bang phin xa r.f
magnetron trén dé thuy tinh voi nhiét do dé & nhiét
d6 phong, ap suat khi argon 1a 8,8.103 torr, cong
suét phun xa r.f bién dbi tir 70 + 200 W.

Céac mang ZnO 1a cic mang da tinh thé véi cdu
trac lyc gidc va phat trién theo hudng truc ¢ vudng
gobc v6i miat phiang dé.

Phé nhiéu xa tia X ciia 5 mau mang ZnO ngung
két trén dé thuy tinh voi cac cong xuit phat khac
nhau (P): 70 W, 100 W, 130 W, 160 W va 200 W
duoc chi ra trén (hinh 3).

Céc két qua phu hop véi cac két qua thu dugc
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tur cac phuong phap khac [3] dinh (002) co cuong
d6 tang theo su tang cua cong suit clia ngudn phun
xa r.f. Kich thudc tinh thé twrong tmg véi do dai két
hop doc theo phuong vudng goc véi dé duoc suy ra
tor ban d6 rong cia dinh (002) theo cong thuc sau
day [2]:
0,94
L.CosO

trong d6 A 1a budc song cua tia X, B 1a ban do rong
cua din%l[ }({)02) va 0 1a goc nhiéu xa Bragg.
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Hinh 23: Phé tia X cia cdc mang ZnO dwoc ngung
két tir cdc cong sudt phin xa khéc nhau:
P=70W(a); P=100W (b);
P=130W(c); P=160W (d);
P =200 W9)

Kich thudc hat cia cac mau 1a 18nm, 25nm,
31nm, 36nm va 40nm tuong g vdi cac cong suét
phat 1a 70 W, 100 W, 130 W, 160 W va 200 W (Cac
thong s6 cong nghé khac dugc giit nhu nhau). Anh
SEM cua mang ZnO duoc dua ra trén hinh 2.4.
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Hinh 2.4: Anh bé mat cia mang ZnO trén dé
thuy tinh voi cong suat nguon r.f 200W
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Anh SEM mang tuong tng véi do day la 1,59
pm véi cong sudt r.f 13 200 W. C6 thé thiy rang hat
phan bd rat ddng déu vi bé mit mang ngung két rat
tron tru.

Déi véi bia ZnO pha tap nhom (véi ti 1¢ 2% Wt
- AL,O,) mang ZnO:Al nhan duoc c6 do on dinh vat
ly va bam dinh t6t voi dé. Cac phép do nhiéu xa tia
X cho thay cac mang nhan dugc 1a da tinh thé, co
céu trac lyc giac va co dinh hudng theo hudng truc ¢
vudng goc voi dé (twong tu nhu mang ZnO).

Khi ché do cong nghé twong tu nhu ché do tao
mang ZnO, phd tia X cua mang ZnO:Al ciing chi
nhén duoc dinh (002) tai vi goc 26 = 34.05°

(hinh 2.5). Gia tri nay rat gan voi gia tri cia ZnO
chuén (34,45°).

Hinh 5: Phé nhiéu xa tia X mang ZnO: Al

Diéu d6 chimg to nhom da thay thé mot phan bén
trong mang luc giac.

Ngoai ra cac mau ZnO va ZnO:Al duoc kiém tra
thanh phin bang phuong phéap phan tich phd tan sic
ning luong (EDS). Két qua phan tich pho tan sic
(EDS) cua cac mau cho thiy cac dinh tan sic hoan
toan phu hop véi cac dinh tan sic cua cac nguyén
t6 co trong thanh phdn cia cic bia dugc chung toi
ché tao. Ngoai ra chung t6i con nhan thiy rang ham
luong tap chit Al ton tai trong mang va khi quét
chum dién tir doc theo bé mit mang cho thiy su phan
bd cua tap chét nhom 1a kha ddng déu (hinh 2.6).

o o b

2 —

A A A S gyl P ey

|l
|

S —

Al, 10

LW;‘MA‘%I*“ _L_]’a*“i. ,,Jt[ X ff,’r,e%r,t.\ﬁ al

B

Hinh 2.6: Sw phdn bé cia cdc thanh phcfn oxy lén

nhém doc theo bé mdt mang ZnO: Al
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Pho nhidu xa tia X va anh SEM ctia mang ZnO:Al
chi ra rang mang ZnO:Al dinh huéng manh trong cau
triic “dang cot” vdi truc ¢ cua mang luc gidc, vudng
goc voi bé miat dé. Nhitng anh SEM duogc dua ra trén
(hinh 8) khi cAu trac “dang cQt” cua mang xuét hién
dinh nhidu xa tia X chu yéu 1a (002).

Hinh 7.b chi ra hinh dang ctia mit cit thiang dung
ciia mang ZnO:Al v6i d6 day 1,9 pm trén dé thuy
tinh. Sy phat trién “dang c6t” dugc nhin théy ro tu
hinh anh, diéu d6 ciing 1 dau hiéu cua sy dinh huéng
theo tryc ¢ ciia mang. Sy quan sat bﬁng SEM ciling
chi ra ring mang ngung két & cong suat phun xa r.f
thép, thé hién bang “cau tric ring” ¢ 16p trén ciing
ctia mau do (hinh 8). D6 chit cua su phil ting 1én véi
su ting ctia cong suat phun xa r.f (hinh 7a).

b)
Hinh 7: Anh SEM bé mdt (a) va mdt cdt thang dirng
(b) ciia mang ZnO: Al trén dé thuy tinh voi cong suat
phiin xa f.f 350W va ap suat Argon 8,8.107 Torr.
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Hinh 8: Anh SEM bé mdt ciia mang ZnO: Al trén dé
thity tinh dwoc ngung két véi cong sudt phim xa
rf 100 W va dp sudt Argon 8,8.10° torr

Cac mang ZnO ngung hét bang phuong phap
phin xa r.f magnetron véi cong suit phin xa r.f
200W c6 bé mat rét tron tru va c6 do bam dinh véi
dé tét. Cac mang nay c6 do truyén qua trung binh
trén 90% trong mién anh sang c6 budc song 450 +
800nm.

3. Két luén.

Gan diy, mang mong ZnO da thu hat dugc rat
nhiéu sy quan tim, nghién ctru. S¢ di chiing dugc
quan tim déng ké nhu vay do nhiing tinh chit quang
va dién doc dao cling nhu vat li¢u ché tao khong anh
hudng t6i moi trudng, ching c6 tiém ning ing dung
da dang.
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