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Bai 1: oled

Céu 1: Polimedn iIn cChhing thh chilg 1 khéc kim lo[hay oxit dn [iln, tilsao phi
nghién clu

Céc tinh chinbi c[a polymer din il
- Cocéctinhch@iln, quang @ [hg O g vilvdli b dn vt O
- Drthi@v agiathanh sin xufthlp
- Ch[dlo O e cld linh kil hay thifib¥ cf dil t§ch I
- C6 nhang t&nh chiflv' quang, [iIA Fic bilil
- M« s t&nh chiil M vi @khid m a cac villlil khig khing cf nh  [f th fl usn did, Oan hill
t>t, khCh—ng tl0 ranhi'um au sfc cao vatrung th-c, didang kih¢p viilclg chiflhfa hid
khig [0fl tld thanh cac h¢p chimil [2]
CId nhUJ @ Ol cli khid phid
- DIb¥ oxy hfavaldh h fing ccamlltr Cngl,mthay [Ti t8&ch chilcea v@lild
- Khé kiflm solfl k¢ [« d &y trong qua trinh chi[o.
- ..«dnfilnvidc onthp

%ong ding
%ong dlg chial,m hai nhfm nh{Zsau.

+ Nhom th%o nhild-atr¢n Cedm |, e t8nh ch8nh cea vili M.
+ Nhom th%o hai d-avao tinh chiiln cea vl

Nhom 1 Nhom 2
V@i thh 06 ..at ph'nt
Keo dn [iIn Hiflnth¥ At
Tihchechin It tr [ng Clm bi[a nhilf] hfa, sinh hfa
Bg michin Pin sl@ hay chifliln ph™n rin
Déy th™n kinh nh™n t(0 Céc vililu kh [&c
V[Ich>ng tlnh [ln May tinh quang
G m [p il Mang trao [T'i ion
Linh kild iIAat (diod, transistor) Clu tr"c thidg minh
M«t vai cll tr'c cea phi thuy'n Cong ttc

Cau 2: néuCldtriéd M| [p OLED ,tllsasokodung | [P m aphlid¥ng@l [p

OLED clutr'cO M| [P cf cld tlo gimh



+ L[p phiflquang biig viillild houc [t givacld [iln c-c.

4 ...0 ccc Amnt thOng la cac mang Oxit din 0n trong swt (TCO ~ Transparent
Conducting Oxide) nh1TO, AZO, GZO [icf tidd g cung clp hitlIEr>ng.

4 ...00 c-c cathode, th CJng | a kim loflcf clig thol cao [fing vai tr 0 la nguld cung clp
[t . Cléhidtit cld [in cc O [(¢c phunvao I[P hou ¢ [Jhinhthanh c*p It - 10
tong kilc'pv ata h¢p phii quang
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Hinh A 1l. 1 Cld hinh OLED [in| ¢p, trong & gfmIl¢p h8u c j phiflquang (EML) k fip gi8a cld

anflt trong suflt va catflt kimlo—i

Nh(Xc [iflm cea I M | [p ( hay tliisao philltlo [@llg) (thy cf hlilkhdh c’un ay)

+ vidtimralodvdlim [ b Mg th,i cdy éu c"u V' khCh—ng phlilquang, truy'n hi
tlij phu he¢p v' m“t n—ng | (¢ng vilcld [iA c-c, & bih d8nh bt v a”n Enh la rf khf
kh—n.

+ H'u hi c@ v@ il polymer v & phan t nhOcf & linh &ng hfl t@ 1Ctrsng cao h I
electron, do [f | Ctr>ng cf thfl truy'n qua hlichi'ud ai ceallp phl quang m a khoéng tai
he¢p vilbilk i Mt n ao, ho“c tilh¢p philquang b¥ dip tit tllv¥tr8g'ncl@ i c-c.

+ Bén ch [, s khiig ¢’n bAg hfitilc  ondm@ At inh trAg hAtit&ch tfy™n cd [n
c-c, t@rav [MAg [ 0 t8ch khing gian, | am cln trf quir inh phun [0 t8ch vao I [p vl
hau clJ

..fl khic phig cl@ nh [i¢c flm [, OLED hild nay [0 [¢c ch(X [0 theo clu tr'c @ llp, trong [f
M I[P chIfng m«t vai tr 0 xac [¥nh, gi"p n"ng cao hill sulflhof [&ng cea linh ki .

Cau 3: Chtrl@@llp gmhnh@gg i, vaitro?

Gih caclpvillidc bmnhGrongc Wtr'cdmM| Cp cdthém:
+ At

+ HIL-HTL

+ EML (I[p phquang )



+ ETL-EIL

4+ Cabrt
HIL (Hole Injection Layer) va EIL (Electron Injection Layer) la cac | ¢p h8u cj c¥ tlé d [hg ttng ¢ Ofng qultr inh
phun h-t t-i tCelg [iln cvc,
HTL (Hole Transort Layer) va ETL (Electron Transport Layer) 1a cac | ¢p vi@lliTu c6 chec ntng ttng c Citng s
truy, n M t” v aI» trfing.
Céc hif'tilsdi chuyfln quaclé Ilp n  ay, hinh thanh céc exciton k@i c“p v ata h¢p vilnhau phi
ra photon t[IJl[p phiflquang EML (Electroluminescence Layer), cf ch%.c n—ng t—ng ¢ [lng s- phiil
quang, clig nh Chuy @ Fnh m au stc h sing philra cea OLED.
Trong cac clU tr%ochild nay, ngllfi ta con s’ didg th ém cac I1¢p kh¥a electron va |» trflng, [ gi8a I¢p EL/HTL
va EL/ETL , theo the t, nh'mgi-mthild | g h—tti d [kh'ng phflquang, g¥p ph M | amttng hild suflv ~ O
Chh c@ linh kil.
Vilg |-achib vilid chomillip 0 [ ph [thu«c v &0 s ph U hép v' m“t n—ng | (tng, khCh—ng
truy'n din hitlilv atinh chflphflquang ciig nh [T« b'n (hfa, nhil ¢ [Iyc *aOLED

- Chin khiAg
Cathode EA ﬁ
e
P o L
ETL/EIL WF(@np ol —' %S0 ‘200 | WF(q
. EML LuMO220e -
\\ HIL/HTL W
> ANl OO —5 | cathode
000 @G5 —
(@) .
Othiy tinh Ry HOMO

An( HIL/HTL EML ETL/EIL

Hinh A 11. 2 Cll tr%.c vng ntng I0[xg cla OLED (@ I¢p.

Céu 4: Lfachon [ild cfc An8tnhath'naothit8t (caunayth"y clh« clkh«nh (oled)
|0 t{ITO)

ant [fing vai tr 0 cung clp hiltlltr>ng cho OLED, [hg th,i | , [@ ang cho Mh sig phéat
ra, do [f 06 hilv@lid thl@a4y éuc'usau:

#* 06 kh(h-ng dm A bt

+ < trong st cao
=> cld [l @ c-c di [in trogn swt (TCO) nh  [CITO, AZO, GZO ... pht h¢p nhificho vild s
difg trong vild ch(tld OLED clig nh [trong cl@ linh ki M quang - MM t khid (Solar cell,
Detector L.



4 00ng thodt cao (c[beV) nhith I b0 s phunlirrngy  aolpvdlihouc [
Gililthgch: ° fli v¢i chiibm din h8u ¢ j, O linh Ohg c@ I» trfing th  Tfng cao hin O linh [hg c@
[lmt" Do ¥, vild Cmb-ol  [ndg I» trfing p hun vao c6 tac ding | am can b'ng h-t t-i v ™ ttng hi [0 suld
tai hip phflquang. Th'ng th [ifng cld vi@llilu c¥ tld ding ttngc  Tfng ST phun va truy, n I» trfing thCng
c6 mec HUMO v ao kho-ng 5eV ,do [¥ cong thoéat cl@ anflt c,ng ph-i 3t giltr” xip x—5eV , tfli thild | a
4eV.

+ v{liln ay cg philImbd cdy éucuV' [&”n ¥nhtheo th,i gian, b'n vilnhill &
vakh[h-ng kild8nh viilcl@ I[p v@li [ hou c [khi@ [ ¢c phe | énno

LUMO

o) OOOOOO @ HOMO
o o0
Anf(d HIL/HTL

Hinh A 1l. 3Tilpgilp Anflt val¢p phun I» trfing

Cau5:vtyd¥ng i mcfclTO thicoou givanhaicgi?

tu:
% ph” bi @ nhfltrong & cd TCO
+ 0 thfl M ¢c chCtO big nhi'u p  phdp khac nhau (phin x— (Magnetron, DC, RF [}, bflc bay
nhifd bflcbay ch mi mMt”, s ding xung laser, ph [ing phip CVD, phljing phip nh%.ng (Deep -Coating)
+ M,ngITO cf [ktruy'n quacao, & glgh' b’ m*“t thip.

Hn ch

+ [0 trf suflkhtao (x[p x[(2.10 " [fem),

+ b'm“t ITO dCphd %ong hfahld

* c0ng thoét cea ITO chCkhoMg 4,5 -4,8eV Céc y t> n ay lam h@ chCqudr inh phun |0
trong, t” f | am gilfh hild sulf holfl [&«ng cea OLED.

* sau khi I ¢c chi© , m,ng ITO i hiphiO Otc X Ihhifl{l n"ng cao chill  (¢ng. Qul
trinh ndy khong th-c hila [0 O¢c Bi vilm  ang ITO phe tr ¢n (Thlastic (PET, PEN) do nhi{
[x cao khi nung (>200°C) cd thfl lam bim ding ho* ¢ phChey [



4+ mang ITO phe tr¢n [Tthey tinh | &s- m, d'n cea they tinh theo th,i gian S0  am gilh
[Ag k fl d]ng & h siig philra.
Khic phid
4+ nghién c%ou ch(1[0 cld OLED phlilx[10, nghia mh sig phiira qua ant I m“ttrénva
cat>t Il ¢c phe | ¢n [Lthey tinh.
+ Tr(I¢ khi O¢c ding I,m [ M c-cm ang ITO [M¢c x I0f | am siéh v a nang cao chill
[C¢ng

X" Ib'ng Plasma khdOxi v a UV OOzone hold b'ng dung d'ch axit hold ba zj lodng nhCAquaregia, RCO
Protocol X " IO0TO b'ng cld ph fng phip n"y gi%op I'mtfng c’'ng tho gi -mflnd trCb, miv ~ O gf gh,,
t(0¥ ttng ¢ [Ofng qulir inh phun I» trfing va nang cao hi [ suflinh kim.

Clu 5: d¥ng [ [A cfc kim lolldc ko?

+ CO thfl s dmg cld kim lolil ho“c h¢p kim cf cg thoficao (nh  DAu, Ag, Ni 11, m
Anst trong céc cli tr'c OLED [0 thay cho ITO.

+ BIg, Niken, [tf ciigthoflcaosov [ITO, nh Mg hi [ sulflphun hfltithp do s xul
hild ceacld dipoleb' m“t,| ,mt-ngr,o th(irongtip x'ckimloil ~ houcl

+ Amt s diig ZnO phatip nhith (AZO)  ¢6 gia thanh th[p, m ang sau khi ch[X[0 cf t§nh
chilkh>t (vCI i m,ng d,y 200nm, [k gCgh' b' m*“t kholdg 2nm, OIn trff m“t 30 /Jva
[k truy'n qual a83%), khong c™n x IChhiq nhifll& caonh  OTO nhing [k truy'n qua
chidat »t bing ITO, clig tholfithip (  4,2eV), [N tr b' m“t cao D),

LI y vilplastic (tron g man hinh oled)
Nhifl Tk cao cea qultr inh nung sau khi ch0 ITO cf thfl | ,m hCh WID...fl khic phid nh [¢tc
[flm ndy, trong su>t qulir inh ch(ilo bing ph [hg phlp ph'nx [RF trong miltr [ ng khi Argon
k@ h¢p vilHydro
+ [[I¢c gio T khog 60 (6 °C
# chan khg [ ¢cduy tri TPsuf 2.10° Pa
+ S. cf m“t ceahld h¢p kh§ Argon - Hydro trong miltrd,ng gi"p | ,m t—-ng Cx did [,
truy'n quaceam ang ITOt@th,,nh: MM trfm*t xPx25 /[, Ok truy'n qual 283%
+ __fl t-ng khCh—ng b d&nh cea m ang va gi & th(b' m“t, m«t [[p mmg Acrylic D [tc
phe | ¢n [TPET tr (Ig tl@ m ang ITO.



Céu 6: yéuc“uc,allp vttlid phun (HIL) v atruy'n (HTL)I... tr8ng

Vai tro
% t—ng cJng qultr inh cung c[p hiin &y vao cac I[P v@lid houc [khig, t “ [ | am gil
[0 thCh olfilsng ki@ d ai th,i gian ©ng cealinh kiln.
%+ gop ph'n n"ng cao s- ¢'n bg | [tng hl tiltrong v tng phat, t” [ | ,m t-ng hid suf
phat quang.
% gilp gillh [& g0gh' b' m*“t c)a arvt, gop ph™n t—ng khCn—ng li én k@ cea anvt vl cld
lollv@lim khig

Yéuc'u

# s ph0h¢pv m“t nng | eng v anst vallp phfiquang. Nghla la m%.c HUMO ceallp
nay phlilcao h [0 clig thollc eaamt v athlp h @ m %.c HUMO ceallp phlfquang, nhih
(Ih bl cho qulir inh phun vatruy'n hitlil

+ nhi & chuyfln phathey tinh T g C*a v@lid HIL/HTL phid cao ([IIJM Chhcaoh in,
[tm b-o ho-t [hg cl@a OLED).

+ Khong b¥ tvatan trong dung méi ceavli d ung lam |[p phflquang

% cf [k truy'n quacao

M« o villlilphunv atruy'nIirngph” bi @
4+ Ph%oc kim |oli+ Porphyrin (Copper Phthalocyanine ” CuPc), m%.c HUMO 5,1eV
+ SAM - TPD : M«t |[p miAg hep chflcea TPD  vilc@ vlimvit [hhOTDP - SiCl,
hay TDP - Si,OMe
* Cacvilimvit [hhOTiO ,, SO,

Cau 7. Llpvilila phfquang (EML)
Nilx y ta h¢pvapha raanh sang.
Y éu cau
+ [IM b0 s ph 0hetpVv' m“t n-ng | Otng viilcld I[P khid trong OLED, sao cho s- tilhé¢p
(I hi[d qulist nhiil
+ cf [k linh &ng hftllca o (ceaclEectronv alirng)
+ [ day vav¥ tr§ th§ch he¢p {l I bld s phiflquang khifg b¥ dip tit.



+ th@m anyéucuVv's ”n ¥nh vilnhifl & (nhifl & chuyfln phathey tin
nhan héa hid

V@lids ding cho Ip phiflquang hiln nay
% PPV (phét anh sang xanh |4 céy)
£ CNPPV, MEHPPV (phét anh sang da cam)
% PFO (phédt &nh sang xanh lam)
4+ cac dnxuflcea PFO, Polythiophen (PTs) (phiflmh sing O 0L
+« Vil O O¢c nghién c%ouas ding ph” biml aAlgs.

Céau 8. LIptruyld [in t{ETL)
Vai tro

+ t—ng c[] ng quatrinh truy'n dm Gmt—

% [Im b0 s ¢’n bdg ht

+ |am gilth & cao r &0 th(hiza cabtvaEM.
Yéuc'u

+ phllcf [Ml-cilnt cao

+ n—ng |¢ngion hfathp

* [klinh[&ng Bt cao (>5.10 °cm/Vs)

% "n ¥nhv' m‘t nhifl &, hfahld

h cao) vacac téc

+ cO s t Mg th§ch v [cld I[P vilil khig nhith t0 s- TAg nhiicho linh kiln

Cacvdlihtruy'niInt ph” bimhidbn  ay

% Ph%oc hou €kim lo [
# Céc he¢p chiflOxidazole

+ Céac hep chificf ch%oalién kN = C (imine) quinoline, anthrarozine, pyridine [

VIlidtruy'niint O O¢cs dngph” bidnh@ |  aAlgs.

(OLED v¢i I¢p phifquang MEHPPV s’ ding Alg 3 lam|¢p truy, n iIn t” c¥ hild sulll (Ingt” cao glp

100 M@ so v¢i linh ki@ O jn| ¢p MEHPPV )

Cau9:  chjn ¢i [ cEc Cat¥t nhf th§nao, cho vi da




TlAgt - amt, vi@llildd ung lam cabst clig philth@m an cécyéu c’u V'
+ [k dn 0n

+ kh[h—ngliénk@vilpviAlibhouc O

+ DB<bn (nhiffl hfah@ ) - chin khina,

HOMO
ETL/EIL  Cathode

Hinh A 1. 4 Cll tr%.c vng ntng |00 Mg cla tilp gilp ETL/Cathode
4 vl | am cabt philcf cg thofth(d (Omb-o sy ch énhlchv, ntng|Ing giSa c'ng
thoat catflt va mec LUMO c@al¢p h8uc j ti[p gilp | & nhChh'mttng ¢ [ifng hild qu- c@ qul
trinh truy, n A t” )
+ cabt phlilcf [& phO n x[kao trong cl6 c tr'c OLED th [Ong (anh sang phét ra qua anst)
v,, [k truy'n qua cao trong clad clu tr'c OLED [0

v@llild ph u hep:

+ céc kim lolv ahep kim cf cMg thoMthp (nh Mg, Ca, Al, Bal)ll, phCh  ¢p.
tuy nhién chang dCb™ -nh h g bl Oxi v ~ hji nO ¢c trong kh"ng kh(([E bifll & Ca, Ba..), lam gi-m kh- ntng
ho—t Chg v a tullith(t(@ linh kild
=>mt I¢p nh'm midg O (016 phdl én b, micatflt sau khi chCk—0 nh’'m gi-m -nh h  [Ing cfa cl¢ chifl h¥a hid
trong m"i trO3ng

+ v(@limhep kim nh Mg - Ag, Li - Al; h¢p chiflceaclé kim lollki'm nh  OLi ,0, LiBO,,

Cs,CO; hay cld mu  »i CH3COOM, viiIM | acac kim loli’ki'm nh [Li, Na, K, Rb, Cs

cld 10: nau C ¥chf ho8te'ng c*a OLED

yacuum LEVEL -




Hinh A Il. 5Minh hldcj chCho-t[hgcla OLED
khi [0 ¢c cung clp [im thClcld hiE  thl [I¢c phunrat” cl@ [0h cc di chuyfln qua cld Ip
ch%oc n—ng [fing vai tio t—ng clJng qulir inh truy'n, h inh thanh c*p exciton kI hep.
Tllv ung phét quang, c“p exciton sCtlilh¢p, philra photon cf n—ng | [¥ng hv, laanh sang ma
ch'ngtaquan sl ¢c (Hinh A 11.22).
Clth [holfl¢ng ce.a OLED d-atr én 4 quatrinh chinh, bao gl :
S- phun hifitllt" ¢l ilA c-c v aolpvillibhouc O
Quatrinh truy'n hiftll
Hinh thanh c“p exciton il t - I[trng
S tilh¢pc‘plat Idrngv  aphat quang



Bai 2. ITO
Céau 1: VildIf ach%on 1 pking ph<p ch ¢ tld m Mgthe ‘ngdfatr ‘'ni'ugi?

ML ph IAg phip O 'u cf nhang Fc Gflmri  éng, vild |-a ch [h phiiig phip ph thu«c v ao
nhi'u yld t> khig nhau nh - [J
Lollvidlitio m ang
K 8ch thiig [vlil I
Céctinh chlillhfac’'n O [kc
T8nh [0 gi [ trong chi[d

Clu2 "ulll mc,aPhomngph«p phdx [Chmagnetron DC

Nhifl [« [Ithip, cf thfl xusng A nhifl (& ph ong

..« blm d8nh tt ceam ,,ng tr¢n [T

Vi t>c phe cao, cf thfl [H12 [i/ph't

DCd, ng [['u khifln

Céc hep kim va h¢p chificea cc vi@lliln vil [p sulh  [@r @ khi@ nhau cf thfl dCdang
phun x[J

PhiAg phip cf chi ph§ khiig cao (n [ t8&nh [ut Chan O u thi s[tao)

C0 khn—ng phe m ang trén di[d t8ch r«ng,
2cum,uheoth’y | , ch@lhg! im

Céau 3: Yéuc“uc,al mangtrongsu8t did il (TCO) nai chungvalTO noiriéng
..fl cf B« truy'n qua cao, s phin xChJ ng ngolilcao v ,, [k din [IA cao.
Bayéu c’uch8nh:
+ B'r«ngvungchibh @31 eV
+ D[N [0 bg elctron tro  ng ving did v am [« triAg thl  trong ving d@ phil @
+ Electron dm trong tinh thfl oxide c¢f O0¢c bMg clch thay th(d ion d [hg ho “cion
am blng cld ion khid lollho“c tl@  thém kholng tr>ng oxi ho*c kholl ng tr>ngion "m

Trong til cCtld lollm ang TCO thi mang Indium tin oxide (ITO)
+ [ dD [N cao
* [ truy'n qua cao
+ tr( ' hfahd
* [k b d&nh [Mtao
+ cf Ckrin.

cld 4: c[th ¢didnc,alTO

*+ |TOtOt hMhépceahai lollb«t oxide: Indium oxide ( In,03) vaTin Oxide ( SnOy),
trong [f Inv, O, nh ang thanh ph™n c[b @, th ¢m Sn nh{, t [p chfldonor

* C[th WM [ [@cealTO che yili do cl@ electrontrong v ting di. Nhang elect ron nay
[M¢c sinhrado cf s ph atlp donor ho“c do s: thilh oxi trong cJ u tric mang

+ Khi phatp chiith i nguyént tlp ch@phlcf electron hfatr¥ I h [ ho “c bg 4,
do nguyén t phatlp cf 4 elctron hoa tr¥ sCithay thCilcho m«t nguy ént In cd 3
electron hoatr¥, khi [ff th"a m«t electron hfatr¥, chCt™n m«t nhill«n ,o[f thi [N
t O¢c gililphfng v achuyfln [&ng t- do trong tinh thfl vadn GInA.



Céau 5: tlilsao c“n | am siéh biatr (@ khi phdn

+ thiig th(J,ng khi @ trong miltrd, ng khiig kh§ b' m*“t bia dChip th(X[p childo [f
¢’n OX¢c lam sléh tr [1d khi (17 0 0 a0 phe.

% Ngoai ratrong nhi'u tr Jng h¢p phe mang nhi'u th anh ph™n, quCir inh phin x3y b
m‘tlac'nthififl Oh bd s Omg nhilv' th anh ph™n nguy én t> gira mang phe va
biavdli.

* Th,i gian 0l 0 X¢cs cnbMgt Uy thu«c vao viillil biav avm t>c ph'n x (th,i
gian phan x am sléh kholng vong 3-10phat.)

Cau 6: Kholdgc«ch bia -k, mMhhaMbggiCen MM trCs ul

+ Kholg ccch bia -, qu< g*n: sX0 ra s blfl Mg nhl [ cea vid tc I3ng Thg
tr¢n (plasma phfng (i khing "n Enhv  abtn phdon trfn én qualm.
[kholdg clch nhCin“cd utéc dng nhiflcea plasmacao h [ nhidg hi @ %ong btn phCimang
ceacld ion ho"c hiltrung h 6a n—ng I¥ng cao [&lam t—ng A tr sulccam ang.
V@ [On ay co6 thfl khic phid O¢c nid « m ang  nhilf [& cao trong th,i gian [4d & sau khi
phe ho*c gilth cing sulflph’n xlJTuy nhi én cach th%.c Ay khéng cho hid qulV' th,i gianv a
v(d t-c 1$ng [Hg

+ . V[nhMg kholig c«ch 1M h s vachl viicldé ph'nt kh§ 0 &lam t—ng OAg
kfl [iln trq] sulil

Céu 7: [@h h alig ¢, a <«p sulfl phn xO

T.ng<«psu [MAr vimnbcph'nxd gilhv, Mhtrfsuficcam ,ngt-ng. S t—ng A try sul
dos gilhnAg & imt v , Cxlinh [&ng.

“«psulfith(p  hm h Ckhing thfl duy tr i plasma phfng (il [@. Mu>n holfl l&ng 1 [p sulfithip
hn, ¢ "n cf thém céc nguld b” sung hiimang iIn nh [phfng x Llph@xChhi@imt ho“cs
ding ciéh b> tr§ cl@ namchm fc b i@ { ti W hi M suflceably t', tuy nhi  ¢n ['u nay lam
t—ng th¢m t8nh pheoc tip \a chi phi cea h[ild m ang.

Céu 8: Mh h migc,a Cong sullphm xO

+ Cong sufl ph'n xOquyd ¥nh [[ vd t>c 1ing TAg m ang [hhif [& [Inh({ Enh,
vinteling Mg c'nc O tr¥ s th§ch hép [{l cho mang tinh chilt>t nhiil

* s btn phOm ang bfi c@ion trong quiir inh phin xtMg Mh hufing | @ [ t§nh chi
M. Cong suffl qu« IM, th i sf b,n ph< c,aion | am giih tmh chil [0 c,a
mang.

xd



cau 9: Mh hegc,a Nhi@ld [k

4 khit,ngnhi IO T gthigilh [m tr Guf

& 0ivIlITO Khi Ts>150°C c6 s chuyfin phat” trg thilv(I¥nh h inh sang tinh thfl
mang bt (u tinh thfl hfa minh.

+ Trg thilk@tinh tt m«t m*t O &lam gilh th xCbi én hfnh g quan tr Mg h @ 1,
céc nguyént phatlp Sn 0 [(Ec stp x[p v ,,0 Cng v ¥ tr§ thayth[,]& kich ho(| én tring
thildonor |, mgiat-ngnig & [t t-dotrong  mang.

%+ [hhong nhifildcaoh M Mtrsuficf xu h [IAg b &0 hoava (il gilir¥ thip nhil|
lan ¢ nhif& 350 °C.

+ Khit-ng nhifll&cao h M n©a, nig & v ,, [k linh Ckng [0t~ gilt, G0 try suflbit
[Ju t—ng do [@h h [(ing cea %ong sulf nhilil giea m,ng v,, [I,Jho“c do s bild ding
minh cea [they tinh.

Céau 10: MhhemMgc,a —daymangITO

+ [I' day qua m«ng k&ch th{Ik hfltinh thfl chi@ O« 1M n én tan x[hi én hflv atan x[b'
m“t (ing vai tr 0 quan trlng. [N try I

+« mAgchgdy @ [ trCuflc anggilh vatimtilgi(ir¥ "n Enh khi day Ila h [
v, i tr—m nanomet.K hi t-ng Gk day clu tr'c m ang t>t h A, k8&ch thOld h{t tinh thfl t—ng
lam gih tA x[b' m“t, gilh tid x(bi  én hil

+ C&c mang quaming [& truy'n quakhilg  cao do tan x[b' m“t mih

+ M, ng qud,y O« truy'n qua ko cao do hip thChull @.

+ [k day trong kholigt” 300 Mid [11600 nm | aphl hep

Cau 11: vai tro Khi Oxi

+ vl Otng &i th§ch hep & linh [dng cea Mt cf thfl t-ng!  éndolamgilhs | C¢ng
sai hlig trong qulir inh hinh thanh mang.

% khi t-ng [p sull Xi. [p sufi®i ¢ ,ng t-ng nig [& hfltM gilth r@nhanh  , [HE Y
t—ng, do s hip thCoxi v do mangtldracldt'mbly iAot

cau 12: mh h agc,a, nhil

% khi x 10 nhifl, D@ tr]suflv , Cktruy'n quathay O'i m«t cBhr 6 ril

* ndmangdctd Tnhifikthiph [ nhi @ k@tinh: th ikhi « SO0 am mang chuyfin
sang triAg thidtinh thfl , cldtr'c tth@ngn I Mt rf sCoilh

* khi nhifl T, > 300°C thi cos- t-ng | én nhanh cea i tr] suffl ...i'u n &y cho thiy khi
m, ng (A tinh thfl hfathi nung trong méi tr ] ng nhi‘'u Xi sCdA [h t—ng i tr] do
Oxi hip th(krong bi én hilv a hinh thanh cac tdm bly At did. Ngo a ras bild
dng cea [[they tinh  nhi{l [« cao clAg nh h [Ming [h t8nh chiflc,am ang.

+ Trong trilng h¢p chX® m ang { nhi [& ph ong ¢’n phil nung m tr én 250°C [l
cho tinh chiflquang hig t>t. .

Clu 13: nh Mg K @lum

+ Mang mig ITO OO¢c ch(i[0 bliig ph [hg phlp ph'nx Cmagnetron DC cf [& trong sust
cea mang trén 80% trong vung kh(kim v ,, [k trong swt nay phthu«c khing nhi'uv ao
['u ki[d chlilo.

+ Nhil & tinh thfl hfacsam ang ITO trén 150°C .Nhifl (& TIkhi phe m  ang hay nhi{ & «
trong khong khi ¢*n MgiCir¢tr én 150°C thi mang ITO milcf t§nh chitt.



+ TrongcB D 'ukibbi Mv'kdnimyv , Cktrong swt, trong cl trc tinh thfl, m ang
ITO luld [M@ tign philtri  fin Enh h(Ing theo m“t (400).
£ S cf m“t cea i trong th anh ph™n kh§ ph'n xCv [P sufiri  éng ph™n 1M h @ 10™ torr
[ubn lam gim [« din 014 hay t—ng A trq] suld
+ ..Dtrfsufithpnh@ @ O Otc~ 1.1x10" Bm ChhiE I+  350°C, trong [ M kimd
ti [:
Cong sulfis0 W
Ap suflAr phm x(Bx 10 “2torr,
Kho£ng cchbiallll a5cm
V' O ay trén 300 nm.
+ « [truyd qua quang hfic tr én 80% trong ving 0.4 - 0.7 —m, Oph£n tr én 90% [b Otc
song Itn hin 3 -m.



Bai 3: phidng phvp b [d bay

MilsLelthfly O adAratren| fpmangt,nh [,nht,nh

Ph  ng pha PVD

Lang ong h ivaly (PVD) la quatr nh- mang mong
vat lieu h nhthanh tre netheonh jngb csau:
1. Vatlieu can lang ohg, t chuyer thanh h ibi
phngtienvat ly
2. Hi ¢ chuyer ngang qua ving ap suat thap t
nguomr en e
3. H ing ngtu'tre nevahnhthanhne nmag.

Boc bay nhiet ien tr

Vat lieu t ot nong e«uy tr trahgthai h i. Th ¢ hiend icha n
kho ng cao (1®orr)

Tu iem
Mang cothedang ohg toc ocao0.1 2nm/s
Nguye ntbay b ina’ngl hgthap (0.1eV)
Tap bar vakh»d thap
Kho ngga ynhio e
%o n gian, kho ngat
Nhiea vat lie u khac nhau (Au, Ag, Al, Sn, Cr, Ti, Cull’)
Co the« atnhiet 0 1800C
Dong ot actr ng200 300A
S duhg W, Ta hay Mo lam nguon nhiet

Boc bay nhiet ien tr

Kho kiem soa h p chat

Bemday mang kho ngomng ea
Kho lang ong nh jng h@sa u

S ‘hnhthanhh pkimv inguon vatlieu
Tap do kh»nhajt da y nhie ientr
Kho ng tich h p cho boc bay phan ng

JHItal

Cau 1: Khac nh

Lang & i

& qu

TEuyE: hay ion théng qua cac phan img hos

Cau2: TUsao phill atld trogn chin
ko:
#+ Ko b, oxi h"ablikkhi
% Thanh phfn mang s» ,t ¢’ ko kh,
# Chan ko cao ( 4p sulfithp ) s»
trang va chlm

Cau 3: gilithidh ccc ou [@'m

V%o bl bay bing nhifinén Nguyén t¢, ([
[(Thing| Engh [P leV s»,tb'nply [
h$n c’c pp khrc

TIp b™n thip do chin ko cao,/p sudlthip
Do nlAg |0 ng thip n én ko géy nhicho
M

Cau 4: gilithich c<c nhc [Tm

Khé ki“m sot n én mang nhid tphan thi
ko dung big bay

Vd tio2 thi ko dung b(ad bay ti v 402 vi
ko k,,p phEn "ng

B[d'y ko O ¢’ th” kh'c phid biig t,nh
toan

«~ giEmtlp kh,,thichegi’am'ngv' O []
tang cong sufft, t, cho nh’ng ng tChip
phCbay 0



Ye u aacua he boc bay

Cha nkho ng
109 torr
N c giai nhiet
Nguon ot
Buong cha nkho ng
La chan
kiem soat th i gian bat ~awo vaketthuc
Toc obocbay € attr cb inhiet ocuanguon
Nguon ien
Hoac dong cao hoac the cao 1 10 KW

Nguon vat lie u lam nguon nhiet boc bay

L e —

Nguon nhiet Nhiet o nong chay(°C)
W 3380
Ta 3000
Mo 2620
Graphit C 3700
BN 2500
ALO, 2030

Céau 7: 4p sulll hay chin ko cdnh h =g [gn nhif

[0 b8c bay hay ko
TrE Wl aco

rét khac nhau. Nhiét dp boc bay cua vit ligu phy thuje rit manh v o ap sudt,

nd giam theo chiéu giam cua ap sudt rong chudng chin khong. N6i cach
khic la chéin khong cing cao thi nhi gt d§ bée bay cing giam.

Ap sufigifm thi nhi IbiG bay s» gifm

Bang 6.1, Thing sd hic hay mhigs cie cde mguyén i

Nhigda

Vit hifa o hay Biem | pdchay | Thuyin

v hoi ning O % Chén | hithich
cim ching chay o iy (1
10~ Tomr
b T hop kimm
N,
Nhém (Al 659 1220 | W CON, | 5 W, phin
TiB BN b
g i €
Hri gbm nhiéu
Artimon Ma,Ta, = 3
630 530 i Lo, ._"-. W
(5by; $hz) BN,C hif w
bay th
Acsen 820 300 | - Oxie € | bon, hoi 1
(A, Asc) TR
ic piin tis 2
. | nmiag
Vit lifu boc hay Bifm [ bichay | Thuin
vil hai ning Z Chén | o thich
ol ching chiy diy 1
W, Mo g\

Barl (Ba) 710 610 Kim logi | Kixing tuong
| o Mi i v thuyen
l Bi WM
| Bismut Mo,
| e = e I
| (8i, Biy) 2 0| 1o, Wi Heleke o
l .. . ¥ AliOs, | Hop kim ha,
| oot s 1520 | W 20,
| Coban (Co) 1445 1520 Bt b i
| .

P WMo, | Mo.C, | Khdng hop
| Déng (¢ 104 1260 | 3 L
[l Ta ALO; kim hia
—

| Gali (Ga) .

[ 0 1130 | - ir‘:] Hap kim hén

Céau 5: tliisao ¢ n gilinhif], I« ch n

Cfn nTfc gifi nhificho bulig v 1, 2 [
¢”c dc ObMng ron cao su, ko gi£i nhifl

s» b, n”ng ch£y=> hlbulfg

Lach’n: khi kiithld B-y V ch'n cho bay
hti h{i n ko Obay h  fi s» hCdy nh i
i trd

Céau 6: dung thuy'n, chif cho nhing
tre"ng hip n ao, cho vi dtlth b&c
bay nhdm thi nén dung gi

«” trE|Dth 1 xem qua

Bic b

chin khéng thip déi hoi nhiét 6 ngudn bie bay cao hom,
fiy cic phan img héa hgc gitta ngudn boc bay va vit lifu cin
bée bay (vit liéu ghc). Thi dy, khi béc bay nhém d ing

e hop kim Al-W, nhié 4§ nong chay caa hop
30 vai nhigt d9 néng chay cia W, do do din 8én dint thuyén khi chit nong

chay nhém con chum héa hoi. De khiic phyc cdc hign tugng phan img héa
hoc gilta ngudn v vit lifu ghe, wong nhiéu wrutmg hop, ngudi @ st dung
chén dymg viit ligu (chen duge dit trong thuyén). Céc logi chén duge ché tpo
tir viit ligu of nhi¢t & néng chay rat cao, nhu oxit nhom hay oxit bery,
thory, zircony,... Ching dwge goi chung 1 vt ligu kho nong chay,

Dung thuym khi | CIng v—t lilth, t<1lgam
DIng chin khi [0 [ng vlieu nhieu

Chin thOg d ung lakim lofl oxit kh”
nong chty

Xemr6 hin GT Vly mag miigt, trag
135

W N n i
CGieemani (Ge) 94 Lapg | WoMe | WG Diinh thuryen W
Ta Aly0y
Hop kim héa
Viing (Au) 1063 1400 | W, Ma | Mo, C | véi Ta, dink
Indi {In} 156 950 | W, Mo | Mo, © Mén ding Mo
W
Mangan (Mn) 650 g4p | W-Mo, Hop kim héa
Ta
W, 1§ W
Niken (Ni) 1450 1330 | pha Hip kim héa
AL,
W,k
Paladi (Pd) isso | raen | WEW a0,
pha ALO, - ki
Hop kim
Thidy, ha; Nén
Platin (P 1770 2 W 2
Platin (Pt} 1770 2100 0, dimg chim
. by = Bel), C, | Hinh thinh
: 410 1350 | -
Silie (SD) s N 2, 500 tir chén
Thuyi D A
Bac (Ag) 961 130 | Mo, Ta | Ma,C b pahop o]
= nhit
__“ mtan (Ta) | 3000 e | - :nk;z“‘;"\:".' L
Vit i b by Brém
ning Chén | Chithich
cla chimg chiry
) | Paa
Thide (Sn) 2 1250 [w.Te | € AR, |
| Hop kim hite;
Titan (Ti) 1700 1750 | W, Ta Thd;, € | dimg chiim tia
| didn o
]
Vaolfram (W} 1230
Vanadi (V) 1650 | Mo, Ma
Maotipden (Mo) 2620 2430 | -
] Thitg hoo
Kém (Zn) 420 2400 | w,Ta N | P8 shank, khuéeh
Al tin manh

PP R S S SR PO PRI S



Boc bay nhiet ien tr

No lie nquanenng ngtu'h i (e.g. Au or Al ) tre nmiccai elam

nguoi
Quatr nh lang ohg mang.
1.'S ‘chuyer vat lieu boc bay t pha ran sang long roethanh
h idonhig ientr
2..S 'di chuyer cua nguye ntt nguom en e.
3.Nguye nthapphu'va nhv tre @° kettu'
4. Tinh the<oa mang bang cac tho ng squatr nh.
5. Phat trie ® thanh mang lie n ta
S ‘anh h ng cua cha nkho ng trong gwanh tab mang
1. Quang ngt ‘do trung b nh cua nguye nth ita’ng khi
cha nkho ngta’ng
2. Tap cua mang hay m ¢ otapgiamv icha nkho ngcao

Ph ctap h nba bay nhiet nh ng ana’ng
Cothe«at nhiet otre n 300
S duhg nokboc bay v i ay bang Cu
Toc olang ong 1 10 nm/s
Vat lieu boc bay
-Mofith manhiet ientr s duhg
=Cong v icac kimloal sau:
- Ni, Pt, Ir,Rh, Ti, V, Zr, W, Ta, Mo
- ALO,, SIO, SiO,, SnO,, TiO,, ZrO,

Tinh chat cua boc bay chum ient

Cau 8: Tl sao phiild ung b&c bay
chume

B[G bay nhiffl[iln tr(t” hidchft 1 bEn
la s"t@ngtcgi “achm, thuym vii v—t
[ih cfin bld bay khi Chhi{lMtao

«” makoco s tilp x(@, v anhifllko
cao-> dung bic bay ch [th il [ t¢,

Céau 9: vi saotrogn pp chum edung n il
(IAg chko d2ung vt lild cChhid [
néng chly cao?

Ding O(ng | am nlilv i rCdCyia cldg,
chum e t—p trugn én s» ko lam nong nliJ,
nén ko cfin nhif Ih" ng ch£y cao

“ull <mcuaboc bay chum ient

Co thedam nong chay vat lie u makho ng ga Ythar
H p kim co thedang ohg makho ngga ypha nly
Th>eh h p cho boc bay phan ng

Ngu> n blc bay nhifit chum @fin tfl

‘The beam of

Immbcl wall
< > electrons is
bent and guided Y 7

by clcumnnmus
Molten zone q
\T/ \:/ Hot filament
fei
< water
al

4 of
\hj\/ aections

270° e-beam gun 180° e-beam gun

C 10: Tai saotha "ng d ung Géc 270

doc” @@ “mchum eh@DtR@1 iTm
nh[;In én ko ndng xung quanh



Boc bay chum ient
Sung ient sinhrachum ien
t 15keV, ong na’ng dong
subgrale ienc {LOOmMA.
Chum ient b leh i 270
ebeam " Flux bit tr ng, B.
Nguon nhiet nhan c co
Evaporant iem nho (~5mm) trong vat
lieu boc bay co co ng suda 15
Crucible kV x 100 mA = 1.5 kW.
— Na’ng | hg nay u lam nong
< haa het cac vat lieu tre nL00®
L— C.
e-gun . .
Na’ng | ng nhiet c iem
khier b idong ient .

Hap thu'la s 'dnh cua hat tre n bemat

Hap thu'vat ly:

Pha nt aple n benat mat ong na’ng do bi@ thanh nhiet khi ~ nh x
tre n bemat, na’ng | hg cua pha n tthap h nkho ng cho ppenov t

quana’ng| hgng jngca edhoatra khoibemmat.

Hap phu'hoa hoc

Pha nt aple n benat, phan ng hoa hoc e« nh thanh lie n kehoa

hot gi janov inguye nt e.

Pha ntboc bay aple nb®atco the«

Hap phu'vatly va dnh v nhc utre nbenat e

Hap phu'va khuech tan vong quanh beamat va t m chodhseh h p
Hap phu'va giai hap sau md solan ton tal tre n bemat

Phan xa'ngay lap t c khi tiep xucv ibemmat e

Pha nth it ico ongna’ngInh nnhig o onghoccuabemat e

N[ chid ko thip, th 1 s» ¢” ko kh, hip th
trén bCmIm ang

Hold | akhi tld m'ng xong [ém rango'i

thi clig x£y ras” hip thGv—t 10

Kh, trt ,t hip thCir én bCmin en ngdl
tathlIng d [ng khi trF trong bu [ng cko

NhOs —yuy thuld v 'o niig luogc cua
hat bld bay m acé th” xEy raquatrinh gi



Kie &1 soat qua tr nh ng ng tu'

Quatr nh-ng ngtu' c kiem soat tho ng qua nhte 0 e

Nhiet 0 e cao:

Ta’ng na’ng | hg nhiet cua pha n thap phu'

Lam ngan th i gian ton tal cua pha nthap phu'tre nbenat e
Ta’ng s khuech tan beamat cua pha n thap phu'

U %€ nhiet

Dung en hong ngod

S i ot ientr nhiet

Thuyet ong hoc cua kh»

Nong o cua kh» n=PV/RT
ap suat chuar, n ~ 2.7 x 16°pha n tfcm?®
Ap suat chuar: 1 atm = 760 mmHg = 760 torr = 1.013 x 19Pa

Quang

ng t 'do trung b nh (0): Khoang cach trung b nh cua mot
pha ntdichuyer ctr ckhivachamv imot pha ntkhac.

Ap Mat o Quang ngt '
suat (cm3) do trung b nh
3 (Torr)
5.10 Kh»quyen 760 | 2.7%10% {007 m
p
p(Torr) Cha nkho nghg 103 3.5x103 50 mm

Cha nkho ngcap10® 3.5x10° 5m

Cha nkho ng siel 10° 3.5x10 50 km
cao

Dong pha nttre nmo nv dietchbemattrongmotgia y ¢t nh
nghalatoc o ban phacuapha ntle nbeat

p 3.513x10%

p 2
J ha ntcm2s
Gma o P )
M:pha ntl hg Th i gian hnh thanh mot | p
nnguye nt
P:ap sua (Pa)
T:Nhiet otuyet o ¢ Ns Nov2 mkT
J P

K: Hang soBoltzman

m:Khoil hgcuapha nt Ng: Mat o bemat (pha n t/cm?)

Céau 11: TUsao phiilcung clp n,ng
latng?

[0 ¢c nguy ént¢ big bay chfin bCm@ [@
tién ( do c6 nhi[M mimndg) cfnc” il
kim v ngI@ng v i v—y phi cung clp
ning luog (0° n” khulch tan tim bCm(
phu hip ( bing ¢'ch ¢ [p nhilficho [

thay [f clng sulil.)
cll 12: pheg ph<p ,, nhilfin ao t&t
hin

Chhilbln ghing ngolilth  1itgay tpb'n
hin [biAg nhil@m tr({s"bayh  fic@
nhiflio trfgy ratipb™nn  ay)

Céau 13: TlUsao khi <p sulfit,ngt8c [

|, ng [%hong gilM?

Quéng duog t” do t%o |Chgh, ch vti/p sull
Ap sultMg thi lamda gi£m, c&c nguyén
t¢, bld bay x£y ra va chlth nhi[d, din [h
t[@ [l ng fing giEm

Dong pha nt

Dong nguye nt aple nmo nv dietehbeamat do kh»

d ga yra apsuat 10 Torr, nhie t o phong

P =10° Torr = 1,3.10* N/m2, My, =18
J=6,2.10%(pha nt/cm2s)
Dong khoil hg aple nmob nv dietehbemat

1

7 m 3.513x10%
VMT

P 5.833x10 *p % ’ (g/cm2.s)




S ‘bien okcua bexday

source

/0 m Zz
[t G —asas —a8
P ?
-_7 1 i
d’ ta m =0 ¢ =
/ )
|—_‘L, cahh G m i
r

Toc opha nt aple nbsnat mang

He sodnh 1 — D es

Z hes- TOC 0 giai hap
Z: Toc opha nt aple nbmatmang
=1 =mp Kh»0,, H,0, Cachbonhydrate ph ¢ (dag b m)

<< ] mmmmmp Kh»tr , N,, CH,

Toc onguye nt aple nbeat mang:

Z 2pTm) e
dhfilm J I\/Ifilm
dt N

film™ T A

Vat lie utab mang: Al, m = 4,5.10%kg

Toc oAl 0,05 nm/s = 3.10at/m2.s
Tap Oxy m = 5,3.%0kg
Nhiet o 300 K

Ap suat kh»nen, v i 1% O, lie nkev i mang trong quatr nhlang ohg

ﬁ 102 1 P

Z, 310° /2 k,m, T
— L
2 km, T

B''lo,

p 1023.10" 111.10 °Pa

Céu 14: tilsaoc Mg raxatm O ¢ b’
day mang gih? gililithldh v i sao ko
b&c bay v(ildil tich [ I@?
C'ngxatim O [t'c d/2ting th & rdibg
din A [d ay gifm,

Clagraxad " day giih, Om ang
taing 00 8 TAg (uth 1 kodcln
qua

Tathly h(sd,nh claoxi van [fc blhg
cao, nénd” hip thCh fnsovti kh, trf
Kh, trf ¢” h(xLd, nh ri@nh



Th igian edamotl p  nnguye nthap phu'tre n benat:

.
A Z
A:Dientxxhb kkhap phu'
0?2
A 1A 10" cm’

Ap suat 3.10°torr ch mat mot gia yed nhthanhl p

Toc olang ohg

Toc olang ohg
4 r? b iy

Toc o hnh thanh mang

Jm Ac Ac Py m Ac

412 412 P2kt 41

By c/m
4 r*\2 kT

Deposit Al (2.7 g/em?) at » =40 cm from 5 cm diam.

crucible heated to 1100°C  (ef 7)) Patsap = 10-* Torr,
= ;f;\:
Puo =10""Torr _ 12
4= m\Z,-“

(this is not good)

Compare arrival rate of Al and H,O at substrate...and calculate film growth
rate

(10" /760)x10 .« molecules
Lon= =4.8x10 :
. 27 x(0.025e¢V xe)x (1§ V) m's
107 % 10°/760
I ‘_I 76x10" =
,{-;{x(l}f}k (27N, )\470

_Pup .4__ mn

e | e o107 /s slow!
P 4707 22k Ty,
Leave shutter closed so initial Al deposition can getter O, and H,0
Also, better done at lower Py o or higher deposition rate.

Toc o boc bay phuthuoc nhiet o

Z Z(p‘T’m) M

2 k,mT
py:Apsua h i cua nguon vat lie u phu'thuoc nhiet o

- He soboc bay
Py = P, eXp[-(Ev/(KgTo )]

Tq: Nhiet o cua nguon

p,-Apsuath i nhiet o phong

%o nh luaRaoul

Gias h pkimA-Blachatl ulyt ng
Wun=Weg=W,yg
Apsuath itrongchat! uluo nnhé ntrahg thai nguye nchauano
P a<Pa
Pa XaPs
pa Apsua h icua Anguye ncha
Tr ngh pkho ngly ng

*

pA AxApA

A He sohoat tnh

%o nh ludRaoul

Zo XaPu Mg
ZB BXB pB MA

Lang ohg Al - 2%wtCut nguon nhiet 1350K

Z, 98M,

Z., 2M,
Gias ¢, = g

Py 10°

P, 210*

X, 98(2.10 %637
Xo,  200°0W27
Can ty le mol cua Al:Cu la 15::




Cac Mode ta’ng tr ng

Bac thang:
H-p mang gi jamag va_e tot

Khuech tan cao

%o rong bac thang ngan S
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3.1.4. Epitaxy |&'p nguyén tir

Tir “epitaxy”™ cd nguf}n ge tir rié'ng Hy-lap, nghia den l4 trai. Trong cdng
nghé vit ligu linh ki¢n bin din, epitaxy 14 phurong phap moc mang timg lap.
Ching ta 83 quen véi khdi nigm nay, thi dy khi ché tao didt phat quang
(LED) v co GaP, GaAs, cic |ép gidu hat tai logi n hay p duge moe bing
phuomg phip epitaxy. D6 13 k 7 thudt epitaxy tir pha long, m&i mét lin “trai”,
chidu diy ¢d the ting lén dén vai hodc vii chye micro-mét. Trong k¥ thudt
Ié.ng dong pha hen vit 1y, epitaxy cing cé nghia |4 moec mang, nhumg qua
trinh mge dwge khing ché chinh xdc dén timg lép nguy én tir. Vi viy ching
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Bai 4. phuan x[
Céu 1:

5. Nguyén ly phun xa cao ap mét chiéu va cao tan, so sanh uu va
nhuge diém cua hai loai phun xa trén?

a) Phun xa cao &p mot chiéu

Trong phun xa cao ap mot chidu, nguoi ta st dung hé chinh luu dién thé cao
ap (dén vai kV) lam ngufin cﬁp dién ap mot chiéu dat trén hai dién cuc trong
chudng chan khéng (hinh 7.1). Bia phun xa chinh la catét phong dién, tuy

thudc vao thié bi ma dién tich cua bia ndm trong khoang tir 10 dén vai trim
cen-ti-met vudng. Andt co thé la dé va'hode toan bo thanh chudng chan
khong. Khoang cdch catét-anot

ngan hon rat nhiéu khoang cach

ngufin-dé rong bée bay chdn
khong va thuong 1a dudi 10 cm.

Trong cac khi tro, argon dugc s Cﬁ
dung dé phin xa nhiéu hon ca, dp ’

suit cua nd duge duy tri trong Ar
chudéng c¢& 1 Torr. Plasma trong (o Calft Bia 13
truong hop nay dwge hinh thanh ‘

vd duy tri nho ngué-n dién cao ap J
mét chiéu. Co ché hinh thanh

plasma gidng co ché phéng dién

Bom chan khong

la;lh tr?ng kh‘l kcril' Bi¢n HII thf Hinh 7.1. So déhé phong dién cao
cﬂp phﬂt xa twr catot dum glﬂ toc An mAt ~hidu D enuttorl

trong dién truong cao ap. chung

ion-hoa cac nguyén tu khi, do do tao ra lop plasma (do 1a trang thai trung
hoa dién tich cua vat chit ma trong do ph?m lom la cac ion duong va dién ).
Cac ion khi Ar™ bi hat vé catot, ban pha lén vat ligu lam bét cac nguyén tura
khoi bé mat catot. Tuy nhién, hign suAt phtn xa trong truong hop nay la rét
thé‘ip. Ngay nay phuong phap phin xa cao dap mét chiéu ma khong st dung
magnetron héau nhw khong duoge st dung trong cong nghé ché tao m ang.

b) Phan xa cao tén

Thuc ra, trong tiéng Anh thudt ng@t nay la Radio-Frequency sputtering,
nghia la phin xa tin sb radio, mét dai tin sé cao, cho nén ching ta quen
dung tir cao tin dé noi vé phuong phap “phun xa tin s6 radio”. Dién ap dat
trén dién cuc cua hé chan khong la nguﬁn Xoay chiéu tan sd tir 0.1 MHz tro
1én, bién d6 trong khoang 0,5 dén 1 kV. Trén hinh 7.2 1a so d6 hé thiét bi
phin xa cao tin cd tu dién lam viée theo co ché phéng dién trén dia song
song. Phé bién nhit ngay nay la ngudn cao tan ¢ tan s6 13,56 MHz. Mat do



So sanh hai lotr én

Phiin xa cao tan c6 nhiéu wu diém hon so véi phin xa cao ap mot chiéu= thi
du dién 4p thdp, phin xa trong ap sudt khi thdp hon, tée dé phun xalén hon
va dic biét phin xa duge tt ca cac loai vat liéu tir kim loai dén oxit hay chat
cach dién. Plasma trong phiin xa cao tan duge hinh thanh va duy tri nho
ngudn cao tan, ciing giébng nhu qua trinh ion héa xay ra trong phun xa cao
ap. Tuy nhién, ngay nay phin xa cao tan riéng biét ciing khong con duoe sir
dung béi higu sudt phin xa van con chua cao. Ngudi ta sir dung magnetron
dé khac phuc nhuge diém nay.

Cau 2:

Vi sao su dung magnetron trong phun xa cao ap mot chiéu va cao
tan lai nang cao hiéu suat phin xa, kha nang phun xa. Néu linh vuc
ung dung cua phun xa magnetron?

c) Magnetron

Magnetron la hé thiét bj tao ra phong dién trong dién tr uong c6 su dung nam
cham. Ngay tir nhitng nam 70 magnetron da duwoc thiét ké sir dung trong céc
hé phiin xa cao 4p va cao tan dé ting tde d6 phin xa. Magnetron 14 sy phong
dién ting cuong nho tir truong cua cac nam cham vinh cuu (hodc nam cham
dién) dat cd dinh dudi bia/catét (hinh 7.3). Nhw dd mé ta o phﬁn trén, voi
cau hinh cua dién cuc trong ca hai phuong phap phin xa déu c6 dién trudng
vudng gdc véi bé mat bia. Nhung véi magnetron ching ta cén thiy tir trudng
cua cac nam cham tao ra duong st vudng goc voi dién truong (co nghia la



