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Abstract

Porous SiC thin films doped amorphous increasingly been widely used in many fields, especially in industrial

Electronics - Electronics are used as semiconductors, insulators, insulation good....

Because there SiC thin films ability

to enhance and stabilize the fluorescence of the sample SiC porous, so they are doing fluorescence applications in the
LED... To make porous SiC thin films doped amorphous not (i - aSiC) often use measures electrochemical corrosion. In
this paper is fabricated research results porous SiC membranes doped amorphous not by means of electrochemical
corrosion i — aSiC use corrosive HF solution, if more H,O, in the corrosion solution, fluorescence results optical gain of
the SiC sample will increase a hundred times or more high, the fluorescence of the sample is also stable with time. The
research results are the basis for the application of science to the practical production process technology.
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1. DPAT VAN BPE

Vit lidu ban dan SiC ngay cang duogc sir dung
rong rai trong linh vuc Dién — Dién tir, béi ching co
nhiéu dic tinh vuot trdi nhu: ving cdm rong, dién
truong danh thing 16n, d6 din nhiét tot, nong chay &
nhiét d6 cao va dic biét rit tro ddi voi cac tac dong
hoa hoc, nén vit liéu ban din SiC, nhit 14 mang
moéng SiC x6p dugc g dung nhiéu trong thuce tién

Tuy nhién, vat liéu SiC ¢o vung cam xién glong
nhu Si, nén SiC khdi phat xa rat yeu va khong on
dinh, chinh vi vay Si hodc SiC khéi khong duoc sir
dung dé 1am cac thiét bi phat quang [1, 3, 5].

Nam 1990, nha khoa hoc Canham da phat hién
mang mong Si xdp c6 tinh chat phat quang rit manh
trong viung anh sang d6 v&i hidu suat 1on. Két qua
nghién clru nay, dd thyc sy mé ra trién vong cho
viée sir dung Si ciing nhu cac hop chit cua Si trong
cac thiét bi phat quang.

Do hiéu suat phat quang ctia SiC xdp 16n hon rat
nhiéu 1an, so véi SiC théng thuong, nén SiC xbp
thuong dugce dung dé ché tao diét phat quang ¢ dai
sang xanh duong hodc vung tir ngoai. Ngoai ra, SiC
xép con duge dung dé ché tao cac sensor hoa hoc,
sinh hoc str dung trong cac diéu kién méi truong
khic nghiét [1, 2, 4].

bPé tao ra 16p xop trén bé mat mang mong cua
vat liéu SiC, nguoi ta da sit dung phuong phap &n
mon dién hoa, ding dung dich HF v&i ndng do thich
hop dé an mon mang mong i-aSiC, lam cho qua
trinh an mon tré nén dé dang hon, d6 xbp ciia mang
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moéng i-aSiC thu dugc s& trd nén x6p hon rat nhiéu.
Khi duge chiéu sang thich hop véao cac mau nghién
ctru, thi sy phat huynh quang cua cac mau nghién
clru nay tré nén t6t hon rat nhiéu 1an, diéu nay c6 y
nghia rat 16n trong thyc tién [5].

Khi thém dung dich H,O, vao trong dung dich
an mon dién hoéa, thi sy an mon mang mong i-SiC
tro nén dé dang hon va cac mau thu duoc c6 do xdp
t6t hon, ddng thoi chung co do phat quang rat manh
va 6n dinh. Thuc nghiém da chi ra rang: Do phat
quang cua cac mau mang mong SiC x0p, phu thude
vao cau tric cua cac 16 xdp, cac 16 xbp co ciu tao
hinh cdu, thi huynh quang cta ching phat ra 13 16n
nhat [3, 5].

Bai bao nay 1a két qua nghién ciru tao 16p xdp
trén bé mit mang mong SiC bang phuong phap an
mon dién hoda, st dung dung dich an mon HF va
H,0,. Két qua nghién ciru 1a co sé khoa hoc cho
viéc tng dung vao céc qua trinh cong nghé.

2. THUC NGHIEM

Céc hoa chit duogc str dung dé nghién ciru c6 do
sach PA, do hing Merck ciia CHLB Duc san Xuét.
Céc mau SiC ban déau 14 cac miu mang méng SiC vo
dinh hinh khong pha tap (i-aSiC), véi chiéu day
khoang 1 pm, dugc ché tao bang phuong phap ling
dong pha hoi hoa hoc CVD (Chemical Vapor
Deposition), thuong duge dung trong linh vuc dién
tr va ché tao nhidu loai mang moéng ban dan khac
nhau, v4i nhitng tinh nang cling khac nhau.
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Nghién ctru bé mit cac mau bang kinh hién vi
dién t& quét (SEM), do trén may SEM S-4800 do
hédng Hitachi, (Nhat Ban).

Do huynh quang cac miu nghién ciru, duoc thuc
hién trén hé do huynh quang phan gidi cao, tai budc
s6ng 325 nm tir nguon laser He-Cd (Nhat Ban).

Viéc an mon dién hoa i-aSiC dugc thuc hién
bang ngudn o6n ap loai TYP 051 do Hungary san
xuat. Thong thuong, nguoi ta hay tién hanh in mon
dién hoa SiC ¢ ché d on dong, nhung trong cong
trinh nghién ctru nay, tién hanh an mon dién héa &
ché 6 6n ap.

Vung bién thién dién thé cua cac ngudn on dong
thong thuong chi khoang vai chuc von, trong khi do,
néu lam viéc v6i cac mang mong i-aSiC c6 dién tro
suat rat 16n. Néu mubn on dong ngay tu dau, thi
ving bién thién dién thé c6 thé 1én dén nhibu trim
von la khong phi hop trong nghién ciru nay.

Pé tién so sanh cac mau voi nhau, qua trinh dién
hoa dbi véi tat ca cic mau an mon trong cac dung
dich c¢6 ndng d6 khac nhau, déu duoc tién hanh
trong khoang thoi gian Ia 30 phut voi ngudn dién 6n
dinh 150 V, ngu’orl ta mac ndi tiép thém mot dién tI‘O’
90 kQ voi cidc mau nghién ctru dé bao vé ngudn
dién.

Trong qua trinh dién hoa nhu trén, lic dau
thuong c6 su sut 4p trén mau la khoang 130 V,
tuong Ung voi dong dién 0,22 mA va sut ap nay sé&
giam dan, dén phut tht 30 chi con khoang 20 V,
twong tng voi dong dién 1,44 mA. Sau khi an mon
dién hoa lam Xép, cac mau dugc cit 1am doi, mot
nira dugc dwa di chyup anh bé mit bang kinh hién vi
dién tir quét (SEM) trén may SEM S-4800 do hang
Hitachi Nhat Ban san xuat, mot nira con lai duge do
huynh quang.

3. KET QUA VA THAO LUAN

3.1. An mon mang méng i-aSiC bang dung dich
H,O/HF/H,0,

Cac mau nghién ciru trude khi an mon dién hoa
déu duoc st 1y rt phang nhin va khong hé c6 cac 16
Kkhuyét tat.

Co ché dn mon dién hoa [5] nhu sau: SiC trén bé
mat mau phan tng voi HyO, trong dung dich dién
héa, sinh ra bot khi CO, thoat ra khoi bé mat mau,
SiO, dugc sinh ra, thi phan ung ngay véi HF co
trong dung dich, tao thanh H,SiFg theo cac phan tng
Ssau:

SiC + 4H,0, = Si0, + CO, + 4H,0 (1)

SiO, + 6HF = H,SiF¢ + 2H,0 2

Cir nhu vay phan tng tiép tuc dién ra, két qua 1a
mang mong SiC bi an mon dan, tao thanh cac 16 xdp
trén bé mat mang mong.
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Tién hanh an mon dién hoa cac miu nghién ciru
i-aSiC, trong dung dich dién hoa theo ty 1¢
H,O:HF:H,0, = 205:5:1. Tac 1a trong dung dich
chtra 2,5 % HF va 0,5 % H,0.. Két qua nghién clru
dugc thé hién trén hinh 1 cho thiy:

Anh SEM ctia cac mau nghién ctru ¢6 do xdp
thu dugc rat thip, cac 16 x6p nho va mat do 16 xdp
cling khong cao.

Nhu vay, viéc st dung H,O, vao trong dung
dich dién hoa da gitip cho sy an mon dién hoda cac
mau i-SiC tré nén dé dang hon.

2,5%HF; 0,5%H,0, ;

- €
. El

IMS-NKL x100k SE(M)

Hinh 1: Anh SEM ctia mau i-aSiC sau
khi &n mon di¢n hoé trong dung dich
chira nong d6 2,5 % HF va 0,5 % H,0;

3.2. Anh hwéng ciua n(‘”)ng do H,0, dén chu tric
ciia mau xop aSiC

Nghién ciru cic miu mang mong trong cac dung
dich dién hoa khéac nhau, thay d6i nong d6 dung dich
HF va H,0,. Tir d6 tim ra diéu kién tdi vu cho kha
ning in mon mang mong i-aSiC. Két qua nghién
ctru cho thiy: v6i ndng dd HF 1 % 1 c6 thé dn mon
dugc mang mong aSiC xdp.

Nghién ciru cac miu mang mong i-aSiC trong
dung dich dién héa c6 chita 1 % HF, nhung thay d6i
ndéng d6 H,0, khéac nhau, két qua nghién ctru duoc
thé hién trén hinh 2 cho thiy, c4&c mau mang mong &
trong dung dich chtra 10 % H,0, c6 kha nang an
mon mang mong aSiC xbp 6t nhét, kich thudc cia
cac 15 x6p va mat do 15 x6p ciling 16n hon nhiéu so
vGi cac mau x6p khac. Tuy nhién, do xdp cua 16p
x6p dn mon ciing chua cao. Nhu vy, v6i ndng do 1
% HF ciing chwa phai 13 diéu kién t6i wu cho ché do
an mon dién hda.

3.3. Anh hwéng ciia ndng do HF dén dd xdp caa
mau SiC

Tién hanh nghién ctru ¢ diéu kién: C6 dinh nong
d6 dung dich H,0, 1a 10 %, nhung thay d6i nong do
dung dich HF. Két qua nghién ctru duoc thé hién
trén hinh 3 cho thay:
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Hinh 2: Anh SEM ctia cic méu a-SiC sau khi dn mon dién hoa trong cac dung dich c6
nong do 1 % HF va nong d6 H,O, khac nhau
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Hinh 3: Anh SEM ciia cic miu a-SiC sau khi &n mon dién hod trong cac dung dich c6 nf}ng
d6 HF khac nhau va chira 10 % H,0, (cac diém den 1a céc vi tri i-aSiC bi an mon — cac 10 xop)
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Mau nghién ctru trong dung dich dién hoa chia
5 % HF va 10 % H,0; c6 kha nang an mon mang
mong i-aSiC xdp tot nhat, cac 16 xbp kha day, hinh
dang céc 15 x6p trd nén tron déu hon, kich thude cua
cac 16 xOp c6 duong kinh tir 10 dén 40 nm, khoang
cach giita cac 16 x0p tir 10 dén 100 nm. Do xdp cua
cac 16p x6p an mon khoang 20 %.

Nhu véy, ching t6 nong do HF anh hudng rat
16n dén do x6p cua cac mau nghién ciru, khi néng do
HF cang 16n thi kich thudc 16 x6p cang nhé dan va
mat d6 16 x6p thua hon. Viée sir dung HF ciing nhu
H,0O, da giup cho viéc an mon mau a-SiC trd nén dé
dang hon, do xép cua mau nghién ctu tdt hon, véi
mat d6 16 xp 16n.

3.4. A~nh huéng cia H,O; 1€n huynh quang cia
cac mau i-aSiC xop

1)

(1)1% HF,10% H50,

(2)1% HF
(3) 1% HF,1% Triton

8000
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Cuong do (a.u)

2000

T T T T
600 700 800 900

Buéc song (nm)

Hinh 4: Ph6 huynh quang kich thich bing
budc song 325 nm cua cac mau i-aSiC
trong dung dich dién hoa c6 nong d6 1%
HF, nhung néng d6 H,0, khac nhau, thoi
gian an mon trong 30 phut

T T
400 500

3.5. Anh huéng ciia n’(‘“)ng do HF 1én huynh quang
ciia cic mau i-aSiC xop

Tién hanh do huynh quang cua cdc miu mang
mong i-aSiC x&p, dd an mon trong dung dich chua
10% n(‘Bng dd H,0,, nhung thay doi néng d0 HF
khac nhau. Két qua nghién ctru duoc thé hién trén
hinh 5 cho théy:

Mau dugc in mon trong dung dich chira 5 % HF
+ 10 % H,0, cho d6 xdp 1a tét nhat hinh 3, nhung lai
phat quang yéu hon nhiéu, ing v6i dudng cong sb
(3), so v6i miu in mon trong dung dich 1 % HF +
10% H,0,, tmg v&i duong cong s6 (1).

Nguyén nhan la do sy phat quang cua cac mau
SiC x0p, con phy thugc vao hinh dang cia cac 16
x6p dugc tao thanh, khi hinh dang cua 16 x6p c6
dang hinh cau thi d6 phat quang s& 1a 16n nht.
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Tién hanh do huynh quang ciia cic mau nghién
ctru ¢ cung mot ché d6 an mon nhu nhau, nhung
dugc an mon trong cac dung dich dién hoa khac
nhau nhu: 1 % HF; 1 % HF + 1 % Triton va dung
dich 1 % HF + 10 % H,0,. Két qué nghién ctru dugc
thé hién trén hinh 4 cho thay:

Mau nghién ctru duge dn mon trong dung dich
dién hoa chua 1 % HF + 10 % H,0,, c6 cuong do
huynh quang | 16n nhat, tmg véi dudng cong s6 (1)
va mau duoc an mon trong dung dich chira 1 % HF
+ 1% Triton, c6 cudng d6 huynh quang nho nhét,
g v&i dudng cong s6 (3).

Nhu vay, viéc cho thém H,O, vao dung dich
dién hoa da lam ting do x0p ctia mang mong, dong
thoi cling lam tdng sy phat quang cta 16p mang
méng i-aSiC xdp, con khi cho thém 1 % Triton vao
dung dich dién hoa da lam giam sy phat quang cua
16p mang méng i-aSiC xdp.

® (1}—1% HF,10% H,0,
(2—3% HF,10% H,0,

() 5% HF, 10% H,0,

8000

(4——17% HF,10% H,0,
(5)

6000 |
20% HF,10% H,0,

4000

Cuong do (a.u)

2000

®

T
500

T T
600 700

Budc séng (nm)

Hinh 5: Phd huynh quang kich thich bang
budc song 325 nm cua cac mau i-aSiC
trong dung dich dién hoa c6 nong do
10 % H,0, nhu nhau va néng d0 HF khac
nhau, thoi gian an mon trong 30 phat

Trong phd huynh quang ciia cac mau x6p, cac
ving huynh quang ning luong thip, ¢ dinh tai 484;
517; 559; 615; 689 va 778 nm, tuong Uing voi cac
gia tri nang luong 1a 2,57; 2,40; 2,22; 2,02; 1,80 va
1,60 eV, co thé duoc qui cho cac trang thai bé mit bi
an mon.

Su phat xa voi cac dinh nam trong ving xanh
luc - vang tr 511-643 nm, ung vo6i dai nang luong
1,93-2,43 eV, c6 thé dugc qui cho cac trang thai sai
hong, dugc tao ra trén bé mit cua SiC bi dn mon.
Céc trang thai bé mat phat xa 1a ngudn gdc ciia ving
huynh quang, v6i cac dinh nim trong ving 2,60-
2,70 eV, ung voi dai song 460-477 nm.

Ving huynh quang cua mau xop nim trong
vung nhin thay, co nguén gdc tir lién két C—H trén
bé mit miu xop. Khi ndéng d6 HF trong dung dich
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dién hoa cang cao, thi pho huynh quang cua mau
x6p ¢6 xu hudng dich chuyén vé phia anh sang do.

Nhu vay, trong thoi gian dan mon dién hoa va
noéng do 10 % H,0, 1a nhu nhau, nhung néng do HF
la khac nhau, thi khi nong do HF trong dung dich an
mon dlen hoéa nho, thi cuong do huynh quang cua
16p xdp ché tao dugc s€ cang manh. Dleu nay chimg
td, anh hudng cta nong dd HF dén cAu trac bé mat
ciia mang x6p, khi cac 16 xdp c6 ciu tric hinh cu
thi d6 phat quang sé 1a 16n nhat.

4. KET LUAN

DPi ché tao thanh cong 16p xOp trén bé mat
mang mong SiC bing phwong phap dn mon dién
hoa.

Dung dich dién hoa chira 5 % HF + 10 % H,0,
c¢6 kha nang dn mon bé mit mang mong SiC 1a t6t
nhat, v6i dudng kinh cua cac 16 x6p tir 1040 nm va
mat d6 16 xdp 12 16n nhét.

St dung H,O; trong dung dich dién hoa c6 kha
ning in mon bé mit vat lidu mang mong i-SiC tdt
hon so véi khi dung Triton-X100.

N6ng d6 cta HF cing nhu H,O, trong dung
dich dién hoa déu anh huong 16n dén cu truc 16 xp
trén bé mat vat liéu i-aSiC xdp.

Lién hé: Lé Van Huynh

Nghién ciru tao 16p xdp trén...

Su phat quang ciia cA&C mau i-aSiC x6p thu dugc
sau khi an mon dién hoéa phu thudc vao néng do HF
chura trong dung dich dién hoa, lam anh huéng dén
céu tric xdp cua CA&C mang mong,

Két qua nghién ctru 1a co s& khoa hoc cho viée
ché tao vat liéu ban dan, vat liéu huynh quang.
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