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l. GiOl THIEU MOT SO LOAI MANG DAN DIEN:

Mang oxyt trong su6t dan dién(TCO) cé nhiéu
trng dung trong Iinh vire quang dién tir do dién tro
suat thap va do truyén qua cao. Chung duoc rng
dung trong man hinh hién thi phang dién tich lén
(LCD,OLED),pin mat tr&i clra s6 thong minh (mang
dién sac)....Mang TCO chu yéu str dung rong rai la
mang ITO( In,O; pha tap SnO,) dwoc tao bang
phuwong phap phdn xa magnetron va hién nay mang
ZnO pha cac nguyén t6 nhom 1l (Al,Ga,In,Sc...)
dang duoc nghién cltru dé thay thé cho vat liéu mang
ITO do kinh té.Ngoai ra m6t loai mang mong trong
subt dan dién la in.Ccd,_ 0.



1.M6t s6 hinh anh vé mang mong.

Tranparent Conductive Oxide —— Industrial &
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2.M6t s6 phuwong phap tao mang

a. Phuwong phap phan xa.
* Nhong nguyen td bo bot ra khoi
be mat vat lieu nao bo ban pha bai
nhdng ion sau do phu Ién dé tao
mang méng-> PHUN XA

VAT LIEU CAN PHU
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* Cac ion khi tr6 & PHUN XA
KHONG PHAN ONG.

Vd: mang Al, Cu, Aqg, ...

* Cac ion co phan 6ng voi bia -2
PHUN XA PHAN ONG

Vd: mang Al,O,, ZnO, CrN, TIN
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- Thé phan xa 1kv- 3kv

- Nh6ng s6 va cham gida cac ion — bia

- Truyen fong 160Nng

- Ban ra nhdng nguyen td, ham nguyen td hoac
nhodng phan td 6 be mat bia.

Ket qua la:

- Vat lieu tol bia se hinh thanh mang tren fie! (bia
la idbn chat - mang fion chat; bia hdp chat >
mang hop chat va mang tinh chat cua thin film).

- Nang I60ng trung binh cua nhdng hat thoat ra
khoi bia khoang 1 — 10 eV (co the lam nong fie).



c. NO XUYEN SAU CUA NHONG ION
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Hieu suat phun xa = tong cac nguyen
td phun xa A / tong cac ion t6i = NA /
NIi.

* No xuyen sau cua ion phul thuoc vao:
-Nang 166ng cua nhong ion.
-Goc tbi cua ion.

-Khoi 166ng cua ion so voi khoi 166ng
cua bia.

No xuyen sau trung binh cua ion
khoang 10 — 40 nm.

* Hieu suat phun xa phu thuoc vao:
-Ban chat cua bia.

-Ban chat cua nhdng ion (khi sach, khi
trd, khi phan 6ng).

-Nang 166ng toi cua nhdng ion.

-Goc toi.



BAN CHAT CUA BIA
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NANG LOONG CUA ION

Energie de l'lon primaire (keY)
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CAU TAO HE PHUN XA

negative DC or radio frequency
High Voltage (13,56 MHz)
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DC discharge sputtering

Laky thuat phdn xa st dung hiéu dién thé mdt chiéu dé gia
toc cho cac ion khi hiém. Biavat liéu dugc dat trén dién cuc am
(cat6t) trong chubng chan khéng dwoc hat chan khéng cao, sau
dé nap day bai khi hiém (thwong la Ar hoac He...) v6i ap suat
thap (c& 102 mbar). Nguoi ta str dung mot hiéu dién thé mot
chiéu cao thé dat gilra bia (dién cwc am) va dé mau (dién cuc
dwong). Quatrinh nay la quatrinh phong dién co kem theo phat
sang (s phat quang do i6n hoa). Vi dong dién ladong dién mot
chiéu nén céc dién cuc phai dan dién dé duy tri dong dién, do dé
k{y thuat nay thuong chi diing cho céc biadan dién (biakim loai,
hop kim...).



RF discharge sputtering

La ky thuat st dung hiéu dién thé xoay chiéu dé giatéc cho i6n
khi hiém. NO van c6 ciu tao chung clia cac hé phiin xa, tuy nhién
may phat |a mdt may phét cao tan st dung dong dién tan sb song
vO tuyén (thwong la 13,56 MHZ). Vi dong dién |a xoay chiéu, nén
né co6 thé sl dung cho céc bia vat liéu khong dan dién. Méy phét
cao tan S8 tao ra cac hiéu dién thé xoay chiéu dang xung vuoéng.
Vi hé sir dung dong dién xoay chiéu nén phai di qua mot bo phoi
hop trd khang va hé tu dién cd tac dung tang céng suat phong dién
va bao vé may phat. Quatrinh phin xa co hoi khac so vai phin xa
mot chiéu & cho biavira bi ban pha bdi cac i6n co ndng lvong cao
& nira chu ky am clia hiéu dién thé va bi ban pha bdi cac dién tir &
ntra chu ky duong.



MAGNETRON

Magnetron bao gom: | -. e

-Ban Cathode: dung lam nguon fien to.
-Ban Anode: noi thu nhan fien to.

-Ket hdp cua fien td tr00ng vuong goc
nhau




Cau truc cua mot so he magnetron thong
aung

Schematic of the depnsition chamber and of the ofaxis RF maghetran spuftering technigue

Mot so dang thong
dung la dang tron,
chd nhat va vuong
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THE EFFECT OF COMEINED
ELECTRIC AND MAGNE TIC
FIELDS OM ELECTRON TRAVE|

ELECTRON MOTION ELECTRON MOTION

it AN ELECTRIC FIELD MAGNET ON A MAGNETIC FIELD

Mot soi loai magnetron thong thong

Cac loai nay thédng co ben trong loiviba




SO ol cua phun xa magnetron

- Vat lieu can phu (bia): dung fie phun xa fiodc gan chat voi
mot ban giai nhiet (ban nay i60c ap filen the vao). Toan bo bia,
ban giai nhiet - Cathode. Cathode io0c cach fiien voi Aat.

- TG trddng do mot vong nam cham ben ngoai bao quanh va
noi cdc voi mot loi nam cham & gida. Chung AG0C noi to VO
nhau bang mot tam sat (viec noi to co tac dung khep kin A6dng
sOc to phia dooi).

- Bang cach bo tri thich hop vo tri gida cac nam cham - cac
gia tro khac nhau cua c60ng fio to trédng tren be mat bia.

- Vat lieu nooc phu (fe): ndoc noi fat (ap fAien the dodng).
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Fag. 33 Fleviron's spiral path in external magnetic Geld supermmpossd with perpendicular periodie electric feld
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Hinh 2 He magnetron phang va cac i6ong soc to tren be
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Nguyen ly hoat nong

Khi the am i60c ap vao he, giba Kathod (bia) va Anod (fie _
vat lieu RGO phu) sinh ra mot fAien trédng lam fonh hodng va
truyen nang 166ng cho cac hat mang fien co trong he (Tia vu tru,
tia t0 ngoai... > 1 cm?3 khi quyen co gan 103 ion am va dédng ).

Nhong fien to va ion >théac I Ailen td ,nhdng ion fap vao
kathode - fiien td thd cap, cac fiien to nay NOOC gia toc trong fiien
troong fong thoi bo tac fiong cua to trodng ngang , t trodng nay
dai quang nddng i cua e fa A6Oc tang len nhieu lan trédc khi no
hen anode.



- e flong cua fien to, e se va cham vai cac nguyen té hay
phan t6 khi >(sd ion hoa). Cac ion nay RA66c gia toc fen
Kathode va lam phat xa ra nhdng fiien to tho cap.

—>luc o phong fien td duy tri. The phong fien giam va dong
tang nhanh. Nhdng iien t6 nang 160ng cao sinh ra nhieu ion
va nhdng 1on nang 160ng cao nap vao kathod lam phun xa vat
lieu bia va bdc xa cac fiien td tho cap fie tiep tuc duy tri
phong fien.

—>Nhaong fiien to trong moi trédng plasma co no' linh flong rat
16n. Nieu khien cac fiien t6 co fio linh fiong 16n nay chinh la
fiieu khien iddic plasma.



Conversion of a neutral atom into an ion by electron collision in a plasma.
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Bai toan tim phoong trinh chuyen fiong cua fien to
trong nien td trodng vuong goc nhau.




Nonh luat 11 Newton:

1

(mv) = eE+d Vv B

T6 phdong trinh ta thay chuyen fiong cua hat se la
tong hdp cua 2 dang chuyen filong: chuyen fiong tron
va chuyen fiong tinh tien doc theo truc x. Noi cach
khac, quy nao cua chung la cycloic voi ban kinh
Larmor:

C_my,

o -
=L V., 1B
e/8]




Cac e chuyén dong theo dwong xycloid trén
bé mat bia tao dong Hall J; v&i van toc
cuodn:

r  ExB
U = C. 5?2

Mat do dong phdng dién:

J =enp, +enp, E,
Mat do dong Hall:

oF:
J B — V_eneMeEL

e

Tan so va cham:
vV, =c Nv



Su phan b8 dd day clia mang trén dé phang

D_
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bay la cong thirc tong quat doi véi sir phan bo do day trén
Eﬁ pharr:g cua hé phun xa magnetron v@i bia cé hinh dang
ac nhau.

Van t6c lang dong:

Q

— const.
< n.d

Véi d: khoang cach gilta dé vabia.
p: ap suat khi lam viéc.

Q, :Van tdc phun xa.



Uu diém

- Dé dang ché tao cac mang da 16p nho tao ranhiéu bia
riéngbiét. Tat cd cac loai vat liéu déu co thé phun xa.

- Biaco thé dat theo nhiéu huéng,trong nhiéu trvdng hop co thé
dung bia dién tich I&n,do do biala nguén boc bay 1&n.

- Trong mangnetron cé thé tao mang tlr bia da dang c6 thé thiét ké
theo hinh dang clia dé.

- D9 bam dinh cliamang trén dé rit cao do c&c nguyén tir dén lang
dong trén mang c6 dong nang kha cao so v&i phuong phap bay bbc
nhiét.

- Mang tao racé dé6 map mo bé mat thap va cd hop thirc gan voi
clabia, c6 dd day chinh xac hon nhiéu so v&i phuong phap bay bbc
nhiét trong chan khong.

- Do céc chat ¢6 hiéu suat phin xa khac nhau nén viéc khéng ché
thanh phan véi biatd hop tré nén phtrc tap. Kha nang tao ra cac mang
rat méng véi do chinh xac cao clia phuvong phap phin xa la khdng cao.



Nhwoc diém:
- Nang lwvong tap trung lam ndng bia.
- Téc do phun xa thap.
- Hiéu suat nang lwvong thap.
- Bia khé ché tao va dat tién.
- Hiéu suat bia thap.

- Céc tap chéat nhiéu tir thanh
chudng,trong chudng hay tr anot cé
thé bi lan vao mang.



11.1 Tao mang ZnO-Ga bang phwong phap phan xa:

- Mang ZnO-Ga duoc phln xa trén dé thuy tinh tir bia
thiéu két (ZnO + 4.4% Ga) & nhiét d61500°C trong khong khi.
D= 7.6 cm, day 2.5 mm,. Hé tao mang la hé chan khong
UNIVEX 450 (Btc), p,, =3x10° torr, p,, = 3x103 torr, T=20-
300°C, cong suat phun xa RF 200W.

- PE thly tinh duoc tiy rira bang phong dién plasma trong
chan khong véi dong 15mA, thé 2000V trong thoi gian khodng
10 phut. Biavadé duoc bb tri song song nhau véi khodng cach
4.5 cm . Tinh chét dién duoc xac dinh bang phuong phép 4 mii
do, tinh chit quang dwoc xéac dinh bang phé truyén qua UV-Vis,
cau trac mang dugc phan tich bang pho nhiéu xa tia X (XRD).
Mang ZnO-Ga co dién tré suat khoang 4-5 x 104 Qcm , voi
vlng kha kién T ~ 85%. Mang ZnO-Ga mang ban dan loai n.



1.2 Mang ZnO:Al(ban dan loai n) va mang kim loai(Al) str
dung trong té bao mat troi:

T€ bao mat troi ti€p xuc di thé (ZnO:Al)/p-Si duwgc ché tao trén dé Si loai p
bang phuong phép phin xa magnetron DC tir bia gdm (ZnO:Al). V6i do day
mang (ZnO:Al) a1 ym duwoc pht & nhiét d6 1600C, ap suat 102 torr trong khi
Argon, dién tr¢ dat dwoc cilamang 1a4,5.104 Qm, vado truyén quatrung binh la
86 — 87% trong vung kha kién. Tiép xuc ohmic phia sau pin vadién cwc mat
trwde lakim loai Al dwoc ché tao bang phwong phap bdc bay. T bao mét troi
thu dugc tot nhat ¢6 thé hd mach Voc =513 mV, mat dé dong doan mach Jsc =
37,6 mA/cm?, hé s 1ap day FF = 0,4, hé sd chuyén doéi n = 8%.
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Phuwong phap béc bay ché tao mang kim loai Al dung nhiét va chum dién t.



1.3 Mang I ndium-cadmium-oxide In,Cd,_,O:

Mang In,Cd,_ O (x<0,12) trong sudt dan dién t6t ché tao bang
phuong phap MOCVD (metal-organic chemical vapor deposition)
dwoc sir dung trong c&c ITnh vire quang dién ttr, man hinh hién thi, té
bao mét troi, clra sd théng minh ...Mang In,Cd,_ O kha ndng dan
dién gap 2-51an so véi ITO.

Hon hop khi Cd(hfa),, (TMEDA)(hexafluoroacetyl acetonato)
(tetramethylethylenediamine) cadmium(ll) valn(dpm),

(dipiva oylmethanato) indium thdi vao budng , tai dé (1,25cm x
0.5cm)céac chat khi nay s& hap thu va phan (rng dé tao thanh In,Cd,_
O & diéu kién T= 360°C (tai d€) P=2torr. T6c d6 phat trién clia mang
~ 2.5nm/phit dé day mang 0.15um.
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