KINH HIEN VI PIEN TU XUYEN HAM STM
SCANNING TUNNELING MICROSCOPE
NGUYEN LY CUA STM
e Duya trén nguyén Iy xuyén ham lugng tif ciia cac dién ti giira 2 cuc dién
khi c6 dién truong dit vao
Hé s6 xuyén ham dugc x4c dinh theo cong thifc:

Ui

Max (-----=-----

U
Uo
I 11 I1I
O

D=e¢ h
nhu vy ngay khi khong c6 dién truong ngoai (khong cung cip ning lugng cho
dién td hé so D vin khac khong). D # I¢ nghich véi a — khoang cdc giita hai
dién cuc (khodng cach gitta miu va tip) va ¢ I thudn véi nang luong dién tir W.

e D& ghi hinh anh tip (hoiic miu) sé chuyén dong con miu (hoic tip) diing
yén, lic d6 dong dién xuyén ham sé thay d6i (do D thay ddi) tuy thudc
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vao dia hinh cao thiap ciia bé miit miu hodic trang thdi dién td cta bé
miit miu

CONSTANT CURRENT MODE | CONSTANT HEIGHT MODE

SCAN
e

SCHEMATIC VIEW

ONE SCAN

X X
> >

4

e Tip dugc gin trén 3 tinh thé ap dién va cé thé dich chuyén theo 3
phuong x, y, z khi ¢6 dién truong dit 1én gdm 4p dién nay. Dong tunnel
phu thudc vao khodng cach tip-miu va ciu tric dién t§ cia miu duéi
dau do, nhu vay hinh dnh tao dugc do gi4 tri dong tunnel tao nén theo
ciac phuong x, y, di€m nhod cao dong I 16n anh sang, diém loom dong I
nho sdng yéu
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dong tunnel phu thugc theo bi€u thic sau:
| = Gi/d —exp (Cchmf

1

c =10,25 & 2’

d = 0,5nm
® - cong thoat cG vai eV
e Chiéu ctia dong tunnel phu thudc vao thé& dit giira tip va mau do su phu
ctia ham séng dién tif giita chiing (c6 chiéu tif miu dén tip hoiic ngugc
lai)
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SAMPLE

So @6 mic niang lugng cuia tip va miu
Khi V<0 cho phép nhitng dién ti dich chuyé&n tir nhitng trang thai bi chi€m
cta tip d&€n nhitng trang thai con trong trén bé mit miu, khi V>0 xay ra hién
tugng ngugc lai.

CAUTAO CUA STM
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HE CO KHI
e Mot hé cd khi diéu khién sy ti€p cin ciia miu va tip dé€n khoang cich
can thiét truée khi quét.

e Viéc dich chuyén tip dugc thuc hién bsi gdm ap dién. Tip duge gin vao
gdm ap dién va c6 thé dit hiéu dién the vao cic cuc cia ap dién dé thyc

hién su’ dich chuyén nay. Pham vi dich chuyén cé thé tir 0,01 4 d&n vai
Hm

(d)
(@ )
PEZOPZT)
7-AXIS
EZ0(PZT)
Y-AXIS
PIEZO(PZT)
X-AXIS
“ELECTROSTRICTIVE
. Z-AXIS(COARSE)
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HE CHONG RUNG
e Cac ngudn dao ddong bean ngoai anh huéng manh dén d6 phan giai cua
STM. Céac ngudn cé th€ 1a do: rung dong toa nha, di chuyén cia con
nguoi, dao dong Am thanh vv...
e Yéu ciu bat budc la bién d dao dong khong mong mudn phai nhé hon

0,1 A d€ c6 thé tao anh nguyén ti
e C6 nhiéu phuong phap khic phuc anh huéng cia ciac dao dong khong
mong mudn nay:

Hé thong chong rung trén dém tir trong chén chi chita heli 16ng (doi véi STM
st dung trong chan khong cao)
W-dau do biing tungsten, A-gia d& diau do, PP- tAm 4ap dién, F- chan d¢&, D- tim
di¢n moi, MP-taAm kim loai, M- nam chim
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(D (2)
hé théng chong rung doi véi STM lam viéc trong méi trudng khong khi
(1)-hé thong chong rung thuy luc
(2)-hé théng chdng rung biing 10 xo X
HE PIEU KHIEN PHAN HOI

e Hé théng phan hdi c6é nhiém vu giit cho khodng cach tip-miu khong doi
(ch& @0 dd cao khong ddi) hoic giit cho dong tunnel giita tip-miu khong
ddi (ch& do dong khong doi)

e Dong tunnel dugc chuyén thanh dién ap va so sanh véi gia tri chuén tao
tin hiéu vi sai, tin hiéu nay lai dugc chuyén ddi thanh dién ap d€ diéu
khién vi tri gdbm ap dién theo huéng z (d€ tao hiéu chinh cho d9 cao
khong d6i hoiic dong khong ddi)

e Ngoai nhiém vu diéu chinh vi tri gobm ap dién tin hiéu vi sai nay ciing
dugc Iuu giit nhu mot ham cia x, y d€ tao hinh anh bé miit
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COMPUTER

MONITOR

PAUDO STM
e Hinh anh sic nét phu thudc vao do sic nhon cia dau do. Tip dugc ché&

tao biing ciit cd hoc, mai bong va tdm thuc dién hod. Ban kinh cua tip
0

nhé6 hon 1000 A
e Tip thutng dugc lam tit W (bén chiic nhung dan bi oxy ho4) hoic Pt/Ir
(trd hoa hoc trong khong khi va trong dung moi)

CAC CHE PO HOAT PONG
CHE PO DONG KHONG DPOI
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CONSTANT CURRENT MODE

SCAN
i

SCHEMATIC VIEW

ONE SCAN

X

>
Dong tunnel dugc giit khong ddi qua hé thong diéu khién phan hdi feedback.
Trong ch& dj nay tao hinh anh bé miit qua sy thay d6i do cao z ciia dau do. Si

0
dung ¢ pham vi quét 16n hon 100 *# d€ do dia hinh bé mit

CHE PO CHIEU CAO KHONG POI
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CONSTANT HEIGHT MODE

SCAN

x .
>
Lic nay mach phian héi khong hoat dong, vi tri z cia tip dugc giit khong doi,

hinh dnh tao dugc 1a do bién thién ctia dong tunnel . St dung cho pham vi quét

nhé hon 100 A

UNG DUNG CUA STM

e V& ban do dia hinh, tao hinh 4nh ¢ mic dd tirng nguyén ti cho thiy su
phan bd sap xé&p cuiia cdc nguyén td ciing nhu quan sit dugce cac khuyét
tat mang. Pay 1a mot cong cu hitu hiéu dé nghién ciu vat liéu nano

e Ché tao vat liéu cé kich thuéc nano: khic nano, liing dong kim loai, tAim
thuc bing ddu do 1a nhitng phuong phap hitu hiéu dé€ ché tao cic cidu
truc nano

e Ung dung nhiéu trong nghién cifu vat liéu sinh hoc: ciu tric AND ciia
sinh vat (sau khi dugc phii mét 16p din dién)

e Han ché: chi st dung dugc cho vat liéu din dién
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KHUYET TAT TRONG MANG TINH THE Si (MAT (111))
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A

CAU TRUC CUA VANG (MAT (111))

A

CAU TRUC DNA

12

https://fb.com/tailieudientucntt

gThanCong.com

CuuDuon


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CuuDuongThanCong.com

_CAUTRUC DNA

CAU TRUC DNA

(3

https://fb.com/tailieudientucntt

13


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

