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Tom tat: Mdng S/zO, pha tap Sb dicgc chi tqo bdng phicang phdp 

plum tJnh dien. Vqt lieu ngudn Id SnCl_,.5H20 vd SbClj. Ndng do tap 

ehdt thay doi tic 0 din 4 at.% Sb. Tinh chat dien vd quang ciia cdc 

mdng da dicgc nghien cicu. Phd hcip thii vd phd truyin qua duge do 

trong ddi budc song tic 300 nm din 800 nm. Ndng lugng vung cam tinh 

duge tic phd hdp thu Id 3,8 eV. Anh SEM bi mat cdc mdng cho thdy 

kich thicdc hqt vdo cd 0,3 din 0,4 /urn. Dien trcf sudt bi mat cdc mdng 

dicgc do bdng phicang phdp bdn nuii dd. 

1. Mddau 

Oxit tbie'e Sn02 la ban dan loai n vdi do rdng viing cam Idn (cd 
3,6 eV tai nhiet do phdng) [1]. Mang ban dan SnOj cd nhirng dac tinh 
quang dien rat qui gia. Mang mdng SnOj va Sn02pha tap thudng dugc 
diing trong cac ciia so quang hge ciia cae linh kien ebuyen doi giQa 
nang lugng dien va nang lugng quang, duge dung lam dien cue trong 
sudt cua cac pin mat trdi. Rat nbilu nhdm nghien eiiu da quan tam tdi 
edng nghe che tao mang mdng SnOj, dua ra nhirng pbuang phap chef 
tao tbich bgp de tao dugc cac loai mang SnOj cd nhirng tinh chat vat 
ly mong mud'n. 

Trong bao cao nay chiing tdi se trinh bay ve tinh chat ca'u true, 
tinh chat dien va tinh chat quang ciia cae mang Sn02 pha tap Sb che 
tao bang pbuang phap phun tinh dien. 
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2. Thirc nghiem 

Mang Sn02 va Sn02 pha tap dugc che' tao bang pbuang phap phun 
tinh dien (ESD). Sa dd khd'i ciia he tao mSu dugc the hien tren hinh 1. 
Hieu dien the' mot chieu giiJa diu kim phun va de' dugc giir cd dinh la 
19 kV. Khoang each til dau kim phun de'n de' la 7 em. Dudi tac dung 
cua dien trudng giiJa kim phun va de mot chiim tia dung dich dugc 
phun len va luc dien trudng keo chiing hudng ve de' tao nen mot Idp 
mang tren dd. 
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Hinh 1. Sadd he phun tinh dien 

De' sii dung d day la eac phie'n lamen cd kich thude 22 x 22 x 0,1 
mm. Nhiet do de' trong qua trinh phun dugc khd'ng che' la 410"C. Dung 
djch phun la stannic chloride (SnCl4.5H20) ndng do 25 M/1 dugc hda tan 
trong nude cat hai Ian cd nho them vai gigt hydrochloric acid (HCl). De 
pha tap vao mang thi antimony tri-chloride (SbClj) hda tan trong 
isopropyl alcohol dugc them vao dung dich ban dau theo ty le can thiet. 
Ty le tap chait dugc thay doi trong khoang Sb/Sn02 = 0 H- 4 at%. 

Ca'u triic mang ciia mang SnOz dugc nghien ciiu tren thiet bi nhilu 
xa tia X SIMENS D5005. Be mat va chieu day ciia mang dugc khao 
sat bang kinh hie'n vi dien tir quet JEOL 5410VL. Pho truyen qua va 
phd hap thu dugc do bang thiet bi UV-VIS -3101. Dien trd be mat cua 
mang dugc do bang phuang phap bdn mui dd. 
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3. Ket qua va thao luan 

3.1. Tinh chat cau true tinh the 

Phd nbilu xa tia X ciia mang Sn02 cho thay tat ca cac mang dlu la 
da tinh the ed ca'u triic tii giac. Tren hinh 2 la mot phd nhilu xa tia X 
dien hinh ciia mang Sn02. Cac hang so mang tinh duae tir phd nhilu 
xa tia X la a = 4,703 A va e = 3,169 A. 

VNU-HN-SIEMENS D5005- Mau SnO2-7phut-Td=410"C 

Hinh 2. Phdnliiiu xa tia Xciia mdng SnOj d410"C 

Hinh 3a la mot anh hiln vi dien tir quet ciia be mat mang SnOj: 
Sb. Tir cac anh SEM cd the tinh dugc kich thude bat trung binh trong 
cac mang la vao khoang 0,3 ^ 0,4 (am. Kich thude hat khdng thay ddi 
khi ndng do tap thay ddi. Tir anh SEM mat cat eiia mang do day trung 
binh ciia mang da tinh dugc vao khoang 2 |am (hinh 3b). 

Hinh 3. Anh SEM cau triic bl mat cua mang SnOj: Sb (2 at. %) d T = 410"C 
a - Anh ehup be mat b- Anh chup mat eat ngang 
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3.2. Tfnh chat quang 

Phd truyen qua ciia cae mang vdi cac ndng do tap chat khac nhau 
da duge do tai nhiet do phdng, trong dai budc sdng tir 300 den 800 nm. 
He so truyin qua giam tir 85% den 35% khi ndng do tap tang (hinh 4, 5). 
Mang khdng pha tap ed mau trang xam, mang pha tap nga mau vang 
sSm khi ndng do tap tang de'n 4 at.% Sb. 

Tren hinh 6a va 6b la cac dd thi bieu diln sir phu thude ciia dai 
lugng {cdi vf theo h v. O miln gan bd ha'p thu, he so hap thu a. tuan theo 
quy luat: 

{ahv)=A{hv-E^"\\) 
vdi E,, la nang lugng viing ca'm 
A la thdng so khdng phu thude h v 
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Elnh 4. Phd truyin cpta ciia mdng 
SnO2d410"C-15phut 

Hinh 5. Phd truyin qua ciia mdng 
Sn02 7% dT = 4I0"C -15 phiit 

Cac dd thi tren hinh 6a va 6b cho thay d mien gan bd hap thu quy luat 

(1) thda man, chiing to SnOj: Sb la ban dan viing ca'm thing. Do rdng viing 
" cSin cua Sn02: Sb tinh duge tir giao diem ciia dudng keo dai miln dudng 

thang ciia cac dd thi nay vdi true hoanh cho ta gia tri do rdng viirjg cam 

£.=3,5^3,8 eV. 
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Hinh 6a. Do thi xac dinh ndng luffng vung 
cam ciia mdng SnOj { T = 410"C- ISphut) 
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Hinh 6b. Dd thi xac dinh ndng luang vi'iii 
cam ciia mdng SnOi T =41(jPC- Jphiit) 

3.3. Tinh chat dien 

Phuang phap bdn miii dd Van der Pauw [2] dugc sir dung de do 
dien trd suat be mat ciia mang SnOj: Sb. Su phu thude ciia dien trd 
suat be mat mang SnOj: Sb vao thai gian phun duge bieu diln tren 
hinh 7. Cd the tha'y khi thdi gian phun tang tir 4 phiit den 15 phiit, dien 
trd suat giam tir 10,5 Q.cm den IQ.cm. Khi tang thdi gian phun len 
nua dien trd suat lai tang len. Khi thdi gian phun tang, do day ciia 
mang tang, keo theo su tang ciia tap chat, gay ra sir tang ndng do hat 
tai va lam giam dien trd suat. Khi mang bi giiJ lau d nhiet do de' cao 
t > 15 phiit, thanh phan SnO ton tai trong mang trd thanh Sn02 nhieu 
ban, vi the' ndng do niit khuyet oxy giam di va dien trd suat tang len. 
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Hinh 7. Dd tin phu thiigc ciia dien trd be 
mat cua mdng S/iO,.' Sb theo thdi gian 
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Hinh 8. Dd thi phu thugc cua dien trdbe 
mat ciia mdng SnO,: Sb theo nong dp tap 

Sb '(at.%) 
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Tren hinh 8 la dd thi su phu thude cua dien trd suat bl mat mang 
vao ndng do tap chat Sb. Su phu thude nay ed the giai thieh tren ca sd 
su ton tai ciia Sb d hai trang thai ion Sb"** va Sb^*. Ca che cd the nhu 
sau: Khi Sn02 dugc pha tap Sb, mot phan cae ion nguydn tii mang Sn'*̂  
dirge thay the' bang ion Sb^ ,̂ sinh ra cac dien tii din va lam giam dien 
trd be mat mang. Nhu vay khi ndng do tap Sb tang de'n 1 at.% dien trd 
be mat giam nhu tren hinh 8. Khi ndng do tap Sb tang han 1 at.%, mot 
phan cac ion Sb̂ "̂  trd thanh Sb'''̂ , hinh thanh cae mire acceptor ddng 
thdi lam giam ndng dg hat tai dien. Su bien ddi Sb"*̂  thanh Sb̂ ^ da 
dugc Kojima va cae edng su [3] xac nhan bang viee nghien ciiu sir 
thay ddi hang sd mang ciia Sn02 pha tap. Ban kinh cua ion Sn''* nhd 
hon ban kinh ciia Sb̂ "̂ , ndn sir tang hang so mang ciia SnOj xay ra khi 
ndng do tap Sb tren lat.%. Su bie'n ddi Sb''"̂  thanh Sb̂ "̂  ed the la 
nguyen nhan ciia su tang dien trd bl mat khi ndng do tap chat cao ban 
mot gia tri nao dd [4,5]. 

4. Ket luan 

Cac mang da tinh the Sn02 va Sn02:Sb da dugc che' tao thanh edng 
bang phuang phap phun tinh dien. Hang so mang ciia mang Sn02 da 
dugc xac dinh la a = 4,703 A va e = 3,169 A. Kich thude trung binh 
ciia hat la 0,3 \xm. Nang lugng vung ca'm ciia Sn02: Sb tir 3,5 eV den 
3,8 eV. Su phu thude ciia dien trd suat bl mat mang vao thdi gian 
phun va vao ndng do tap cha't da duge khao sat. 
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