CONG NGHE SAU KINH

KINH TOI,
GUONG,
LOW - E GLASS
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KiNH TOI HAY KiNH GIA CUONG

TOi la lam ngudi nhanh, o Khilam nguéi nhanh:

lam phan bo &ng suat bé _pnan ngoai co lai (ma khong
mat thuy tinh tang & phan ¢o duoc)

bo deu. -Phén trong chdng lai sw co

Do thy tinh ¢6 d6 bén nén cao, thuy  |&p ngoai.
tinh toi chiu Iwc tot hon thuy tinh .

[ * * *—o: * :0—* * -+
- K A 4 4 =
Mcrc do toi D: P G Canter portion of glass under tension = &
D =107.B.s, : : x ; "
D - chénh I&ch quang 16 (nm/cm thay ‘ ' :
tinh): D, =1+6.
B — hang s6 (B = 2,5.1012 Pa‘l); o ;
Kish @fgsudtucn (Pa). Khi dong ran:
ggclzvlks;) tai tam: s, = 3.540.107/2,5.1012 = L&p ngoai chiu t(hng suat nén

D4 bén udn 250 MPa, g&p ba Ian thay tinh L&p trong chiu (rng suat kéo
co s& (khong téi). |

hanCong.com https://fb.com/tailieudientucntt
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KiINH TOI HAY KiNH GIA CUONG

Phan bo luwc
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NHIET PO TOI TOI LU

Nhiét dd toi toi wu 1a nhiét o0

doé tao trng suat vinh vién
cao nhat, néu tdi & nhiét
do cao hon cing khong
lam tdng (ng suéat cua
thiiy tinh.

1.Thay tinh 52% PbO
2.Thay tinh kinh tdm
3.Thay tinh Bor — Silic
(7,8% B,0,)

4.Thay tinh it kiém (5%
B,O,).

LOOI-

200

400 500 600 700
- Nhiét do toi (°C)

800
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l:’,NG DUNG THE ROBOTEMP™.MP4

1.Tang d6 bén co
2. Lam thuay tinh an toan.



The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
The RoboTemp�.mp4
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Heat-Treated Glass —It's All About the Pressure

How Glass is Tempered

= During the tempering process, glass lites (or panels)
are heated to approximately 1,200 degrees F_, then
“quenched” or cooled rapidly in cold air.

= The accelerated temperature change freezes the
surface of the glass, causing the core of the glass to Q"!nchi
expand. The resulting tension between the glass "%
surface and core cause it to “temper” or strengthen,
and to shatter violently when it is broken.



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



http://www.nmsi.ac.uk/piclib/subjectdetail.asp?sub=TRA
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

TOI HOA HOC, TRAO POI ION

uubuong I'nanCol

https://fb.com/tailieudientucntt
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STEP®

STEP® STEP®

The proprietary fusion forming The glass is a unique com posilion The result is Corning® Gorilla® Glass
pracess delivers & praduct with pplimized for chemical = thin, lightweight, and durable,

s penor surface guality ima tampering — also known as

scalable procass that provides chemical strengthening.

g reliable supply of thin glass.

C:, .':j KKEC,; BATH

[ —
|

GLASS SURFALE
.]

GLASS [[;5] e e

-

CuuDuongThanCong.com
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Truée khi trao déi ion Sau khi trao déi ion

480°C. 16 h
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MOT SO LOAI THUY TINH AN TOAN KHAC
Kinh  n nhiéu lép
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MOT SO LOAI THUY TINH AN TOAN KHAC
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TRANG GUONG

Gworng soi: nhin thay &nh do doi
xwrng.

Céc loai: ddong (Cu) mai nhan.
Guwong thuy tinh: TK | (La M&)

Phd bién nhat: gwong trang bac (Ag).
Justus Von Leibig,1835.

Trang bac

AgNO, + NH,OH = AgOH + NH,NO,
AgOH + 2NH,OH = [Ag(NH,),]JOH+ H,O
2[Ag(NH,),]JOH =Ag,0 + H,O + 4NH,

Dung glucosekhtr hinh thanh I&p bac (Ag)
két tu trén bé mat thay tinh.

CH_OH CH_OH

| |
(CHOH), +Ag,0 — (CHOH), +2Ag

| |
CHO COOH

CuuDuongThanCong.com

B (e 00

- 4

Y Hut chéan khing

Nong chay
960

660
1065
1085
650
1775
1410
232
420

hitps://fb.com/tailieudientucn

SOi
2210
2060
2960
2590
1110
4400
2360
2400
900
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THIET Bl TRANG GUONG

PV=nRT =P

Nhém (Al)
T s6i 2060°C
T néng chay 660°C
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LOW E GLASS
THUY TINH TIET KIEM NANG LUONG

o Cac loai thuy tinh co
I&p phu nham tiét kiém
nang lwong.



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

THUY TINH LOW-E LA GI ?

Thuy tinh Low E:

Vat liéu phd bién trong kién
tric va xay dwng.

Uu thé: ThAm my (trong, dep)
Can x ly: Tinh chat nhiét +
hiéu suat anh sang mat troi.
Dung cac I&p phu trén kinh
kiem soat nang lwong mat
troi

Hiéu biét ve I&p pha:

Phé nang lwong anh sang
mat troi

Cuc tim (UV)+ Nhin thay +
Hong ngoai (IR).

Phan biét: Bwéc song

CuuDuongThanCong.com

Frequency (Hz)
Energy (V) Wavelength (m)
- 108~ 1014 =
102
-Rays 106— 10121
TT y 102
X-RaysY  10¢= 1019—1 angstrom (i)
1018
J' B — 1 nanometer (nm)
T. 102} 108 =
Ultraviolet 1016
‘+' -Visible 10°— 10 =1 micrometer(um)
il
Infrared i
102} 10%—
}_ 10'2 -
T - 1 millimeter (mm)
Microwave 104~ 102~
i 1010
106}— 10%f=1 meter (m)
17 108 i
Radio, TV 104 ; 1021
J 1 = 1 kilometer (km)
1010 104
104

https://fb.com/tailieudientucntt

Visible spectrum
wavelength

—0.4pum

= 0.5pum

~0.6pm

— 0.7 ym .
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T 10
- v-Rays 10°
X-RaysY 104

v

—= - 102
Ultraviolet (V')

=Visible 40
Infrared (IE)
J_ 102
Microwave 10+
Ty
10%
Radio, TV
aald 10*
=18
k3 10

CuuDuongThanCong.co

—
m

Tan sOHz)
Niang hrgng(ev)

102

109

101!

1.u'll-

1ﬂ14

1ﬂ|!

10%

108

10°

104

Budgc song(m)

1014

1012

10-1°

10#

10+

10+

102

10°

102

104

—1 angstrom [i',l
— 1 nanometer (nm)

—

— 1 micrometer(pm)

= 1 millimeater (mmj)

=

— 1 meter (m)

=

-

= 1 kilometer (km)

—

Pho anh sang nhin thay

— 0.4 pm

—0.5pm

— 0.6 pm

— 0.7 pm

https://fb.com/tailieudientucntt
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PHO SONG DIEN TU

Tan soHz)
Nang lrong(ev)  Budce song(m)
10. _ -"}-I-I -

102 — Pho anh sang nhin thay
B . — 0.4 uym
-Rays 108 1012 —
? y 102 =
X- Rﬂys_L - "~ 10-°|—1 angstrom [i}
1018 |—
L ~ 1 nanometer (nm)
~ — 0.5 pm
2l 10€ —
Ultraviolet (T7V) 10 1018 |—
=Visible 40— B 10 —1 micrometer(um)
1014 =
Infrared (IR - _ i —0.
nfrared (IR) 10t . 1041 0.6 pm
T_L A L 1 millimeter (mm)
H =4 - B -2 —
Microwave 10 1010 | 10
] _L B = B — 0.7 pm
106}— 10% =1 meter (m)
108 —
Radio, TV 104 u'- 102
- ! = 1 kilometer (km)
10-10}— - e
_F_ nlul- -
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TUWONG TAC ANH SANG, SU TAO MAU

Téat ca cac mau nhin thiy do ]
ba mau co ban tao nén:

- Do (RED)

- Luc (GREEN)

- Lam (BLUE)
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MOT SO PINH LUAT VAT LY

0.9

520 nm -

0.8
510 n

0.7

0.6
500n
0.5

490 nm

0.1 480nm

L 470 nm
G0 450 nﬁn

530 nm
540 nm

550 nm

560 nm

) A570. nm‘

N\ S80nm
=L a‘

590 nm

A

whlte

¥

o(1/3, 1/3) glorange

i

sie

| B -

CIE 1931 x, y chromaticity diagram

| }:600 nm
620 nm

650 nm

770

nm

0.0

0.1 0.2 0.3
380 nm

0.4

CuuDuol

0.5
x - chromaticity coordinate

ngThanCong.com

0.6 0.7

0

8

»F:rR+gG+bB

g, b— c_coi la phan cwong
do (%) cua moOi mau, luén phai
thda man coéng thire:

) r+g+b=1

» Dung hé toa dé mau khong gian
X, Y, Z.

' PO thi mau co dang tam giac OX)
va C ulén t ng
nh ng ng ng C,
thé  n nhu %.

» Toan b dwong cong biéu_dién
phé anh sang nhin thay nar‘n

7

biéu dd nay. c’ ado
1/3 (  ng tinh).

g

https://fb.com/tailieudientucntt
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PHO ANH SANG MAT TROI

VISIBLE

GLASS WILL ABSORR
TRANSMITTED AND

REFLECTIVE PARTS OF
THE SOLAR SPECTRUM

Depiction using
high-performing
solar control
fow-e glass

THE IDEAL GLASS WiLL

HAYE HIGH VISIBILITY
AND LOW INFRARED

CuubuongThanCong.com waveleneth in nanomdt'ersr hitps://fb.comtailieudientucntt
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PHO ANH SANG MAT TROI

Cuc tim (UV)
3%

Nhin thiy

Hong ngoai (IR) o
b | (o)

53%
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TUWONG TAC ANH SANG MAT TROI - KiNH

Tia t&i Tia phan xa
lo R
(= )
n n
R = | =2 " |
\n,*n
’\I
A\ Khic xa
¢ -
Hap thu Chiét suat
A n
A, RVvaTlaty & (%) cwong do cac tia hap thy,
phan xa va truyén qua so voi tia téi. N6i cach
khac A, R, T la hé so hap thy, phan xa va truyén 0,
qua.
I I I
= A+ _R + _T = .= + + ,\
1 | | | 1= AR T Truyén qua
0 0

QuuDuongThanCong.cum https://fb.com/tailieudi entuc:l-
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PHO NH NG T | VA SU TRUYEN
QUA, PHAN XA TREN TAM Y TINH

Nhin théy
| —'—N"i” thdy Nhin théy
I-UV R Kinh tém t
S 100 inh tdm trong 5. 100 /
s S 80 S 80 -
o Birc xa mat troi Py 'S “—~Kinh khéng trong
,§ > 60 Kinh phdn xa S 60
O Birc xa bé mdt = BS Kinh tém tron
ko £ 40 g 40 g
T 20 Kinh trang thiéc 20
/\ 0 0
0.1 03 1 10 30 100 01 031 3 10 30 100 01 03 1 3 10 30 100

nh khdng p phu :
nquacao (7/0-90%): ¢ 1 nh 1 pthu t tnang ng t
,choqguaca nh ng n yvatia ¢ m.bdétrong tcao, ng
oxyt t p,khong u,
nquatrung nh (40-50%): nh u t (xanh t, ng, _.m),
ng nquaUVva nh ng n .
nqua p((33%): nh u manh m,den m), n nh

ng n V.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHAN XA TOAN PHAN

CuuDuongThanCong.com

N2< M

https://fb.com/tailieudientucntt

Truyén qua (T)
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U'NG DUNG PHAN XA TOAN PHAN:
SO QUANG DAN
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MANG CHONG PHAN XA

https://fb.com/tailieudientucntt
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MANG CHONG PHAN XA

pé anh sang khong phan xa
(hay hap thu hoan toan), can
phu I&p co chiét suat , chiéu

day bang ¥4 chiét suét thay
tinh.
Vi du, chiét suat thuy tinh

Mgy tinh, = 149, thi can chiét suat
I&p phu n, =1,225.

Khdng co6 vat liéu nao co
n=1,225, dung MgF, c6 n=1,38
~1,225.
| ra the ng ngtw
Na,SiF;, CaF,, LIFdé mtia
n xa.

Dé tang hé s6 phan xa (lam
guong, tam loc - sang), 1op
phu can cé chlet suat Ion
hon chiét suat thuy tinh.

Ky thuat phu mang: Phan
hay nhiét hoac phun xa
magneton.

Chat phu: Ag, TiO,, ThO,,
SnO,+F SnO,+Fe, 0, ...
Nhiéu 1&p

Mot ky thuat hien nay tréd nén

pho bién 1a dan mang
polymer 1&én bé mat thay tinh.
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| A %
1. Mang chong phéan xa
Mang chong phan xa don 16p

chong phan xa 6 budc song gitra vung kha kién

?'" A A \ \ J4 A ° A N 4
4 Vat licu mang 1a cac chat dién moi chiét

suat thap : MgF,, Na,AlF,, CaF,, LiF,...
Uu diém :

- Dé ché tao

- Dé ki€m soat bé day
MgF=
n=1.33


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

1. MANG CHONG PHAN XA

Mang chong phan xa hai 16p
chong phan xa vd1 toan vung pho kha kieén.
Lép ngodi : chat dién méi chiét sut thap,

bén véi moi trudong ( MgF,, Na,AlF,
CaF,...) :n;<n,

7o |
o

Lop thwr hai : chit dién moi chiét suat cao,
c6 do bam tot voi dé thuy tinh

(Zn0O, TiO,, CeF;, ThO,...) : n, >n,

f )
n=1 65 Uu diem
MgFz ar A A 1 z e
n=1 38 Ala0z -Cho hé s6 phan xa thap hon so vd1 mang

n=1.76 don 16p

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1. MANG CHONG PHAN XA

Mang chong phan xa ba 16p

Hé s6 phan xa R rat nho : <0.1% - 0.01% trong sudt diy rong
budc song anh sang.
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1. Mang chong phin xa

ung dung :

»Pin mat troi : pht 16p chong phan xa cho phép
gilr 1a1 anh sang chiéu té1 & mo1 goc do.

»Kinh deo mat, kinh xe hoi, thau kinh, thiét b
quang hoc ...

A

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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sseo AdeuipaO

£

S UV | Nhin thiy Héng ngoai (IR) N
1.0 o
S
0.9 o, - —
ST i 1
2 08} : :
E" . Ty %
= 'y L
=7 A T
ool I o
06. ll ," "'.__ low E ﬂang‘hr{mg cao
I
R A . 181 4 k
Tia hong ngoai 0.5 I|I i ;D E n3 \
- W L nang |
(IR )phanxa 0.4-{f! \ hrég trung binh
AN
- 1 , LY
3 ﬂ.3 : ]-DW E ﬂ.ﬁ;ﬂg n - B "*\\\
ne :: hj?_ggtl:m M"'a.,__ “"'\-“
| S e
0.14! N e
A < -
H A H o- T -I-J ______ B EEEE——
Tl&honﬁér;goa! 0.3 0.8 1.3 1.9
(IR ) phan xa Buwd'c sOng (microns)
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Phan truyen qua (%)

70

50

== Thiy tinh phan quang

20 == Low E mot lop bac
*= Low E hai lop bac
30 == Low E ba lop bac
20
1044
o ' 1 — L
180 780 2500 nm

Bwdc song
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3. Mang ITO ( Indium Tin Oxide )

- Mang ¢6 do truyén qua cao ( 80% - 90% ).

- Phan xa manh d6i vai anh sang hong ngoai ( ding dung pht
lén bé mat kinh, cho phép anh sang truyén qua nhung gitr lai
nhiét bén trong hay bén ngoai tuy muc dich sir dung ).

- Po dan dién tot.

- ung dung rong rai trong trong linh vuc quang dién tir : LCD,
pin mat troi, diod phat quang,...

Mane dan dién trong suot

ngThanCong.com https://fb.com/tailieudientucntt
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3. MANG ITO ( INDIUM TIN OXIDE )

In,O,

Indium(lll) oxide

TINH CHAT
Céng thiec phan te  |N-0,
Trong hrong mol 277.64 g/mol
Miu Xanh vang
Mat d6 7.179 glem”®,

Nhiét 36 nong chay | 1910°C

Kha nang hoa tan
POC HAI

EU phin lép KHONG

CuuDuongThanCong.com

SnO,

Tén khic Stannic ocxade
Tin(V) oxade
Flowers of tin
Cassiterte
TINH CHAT
Céng thirc phin tir  |SNO,

Trong hrgng mol 150.71 g/mol

Man white powder
Mit @6 6.95 gicm®
Nhiét do chay 1630 °C

Nhiét do soi 1800-1900 =C

m,,,SM@ngmglén dién tronq sudt
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Mang dan dién
trong suot

3. Mang ITO ( Indium Tin Oxide )

Tinh chat quang cia mang ITO
100 1

80 -

60 -

T &R [%]

0 | . .
200 600 1000 1400

Anm]j .

Transmittance and reflectance of the ITO film

ongThanCong.com https://fb.com/tailieudientucntt
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toi

I1=1Ipcos@ phan xa gwong ]
phan xa khuéch tan

bé mat thuc
«mirc phang trung binh

d=447 nm



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

CAC PHUONG PHAP XU’ LY TIA HONG NGOAI

THUY TINH MAU

- 10
4 ‘\
T / \
£ ! \ a
/ \ _
*4‘— ' \ . 0,8
| Cu?* ! \
Pb: . | \ Co |
3} 1 3 06
c LA -
= "‘?“3 \
2+ —0,4
\
| - Cu?” A - |
.._0,2
HNF
b =™ | . ~.100

400 450 500 550 600 650 700

_"'CuuDuongThanCong.oorﬁ , { nm }
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CAC PHUONG PHAP XU LY TIA HONG NGOAI

MAU OXYT SAT

-\;100 1. 2% Fe,03 .
< 80 12.2% FeO '
60 ,;-.‘:”-#\\ 4 H a—
4
0 V‘\\Z ]
20 — . 1}:—/*—"‘”*:.
0300 500 600 700 1 2 3
b (nm) (um)

Trén hinh 2.25 la dai &nh sangtruyén qua (%) tir ving tlr ngoai t&i hdng ngoai ciia.thiy
tinh géc hé Na,O — K,0 — CaO — SiO,. Vé&i ciing ham lwong, Fe3* (cho thiy tinh/mau
nau vang) cho anh sang nhin thay va héng ngoai truyén qua nhiéu hon Fe2+ (cho thay
tinh mau xanh), con Fe2+ ¢ tac dung ngan tia ving t& ngoai tt hon Fe3*.

CuuDuongThanCong.com
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CAC PHUONG PHAP XU LY TIA HONG NGOAI

o KINH NHIEU LOP

Low-E Coating on 2

/ Spacer

Inside

» e
''''''

Outside
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CAC LOAI KINH TIET KIEM NANG LUONG

L N NN W h‘.\ 3w
1Y g 1 “

g -Fl' . \.. ;r

l-q - - . .' !

(T TS TH IR AP B W S

CuuDuongThanCong.com
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CAC PHUONG PHAP XU’ LY TIA HONG NGOAI

DUNG KHi TRO ARGON
Kinh khong lép phu

Solar Radiation
/
I~

phia ngoai
30 Btw/hr/n?

phia trong

168 Btu/he/n?

————————

nang hrong phan xa
S1 Btw/hr/n?

nang hwrong qua kinh
186 Btu/he/n?

CuuDuongThanCong.com

Low E véi khi Argon (Ar)

i Solar Radlatlonl
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NHIEU LOP PHU VOl CHUC NANG KHAC NHAU

Oxyt kim loai (nitrid)

/L' huyé

o LOp chuyén

. LowE
= : \

Oxyt kim loai (nitrid)

Bé mat #3
Bé mit #4
PHAN XA
PHIA NGOAT
D
Bé mat #1 PHOIR
BE mat £2 SONG DAI
ZincTin Hap thu nho 16p
Oxide pI}ﬁ Low E II trén
bé mit #2
Thoi tiét maa he ~ Théi tiét mia dong:

Hap thu nhiét phan Hap thu nhiét trong
xa tai lop ngoai cira s0.
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TIET KIEM NANG LUONG

Tiét kiém nang hwong
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Tiét kiém ning lwong (tinh ra
USD) véi thuy tinh Low - E

= Tién swéi am
= Tién may lanh

Clear HSLE LoE? Clear  HSLE LoE*
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Kinh Low E

Dung mang ngan tia UV va IR.

Hai phwong phap chinh: 1. Nhiét phan CVD va 2. Phun xa

magnetron.

1. Nhiét phan CVD:

- Lang dong oxyt thiéc/ flor (SnO, :F) & nhiét dd cao. Thuéng
dung & cac nha may kinh ndi

- Sau d6 lang dong I&p bac mdng v&i cac 1&p chdng phan xa.

2. Phun xa twr (Magnetron sputtering)

- Dung lang dong 5 — 10 I&p trong buéng mdrc chan khéng cao.

- Cac I&p mang tr Ag khéng bén vi vay phai dat trong kinh
céach nhiét dé bao dam lam viéc lau dai. Céc I&p pha dwoc
thiét ké dac biét cho mét hodc nhiéu 1&p thay tinh cach nhiét.
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PHUONG PHAP NHIET PHAN CVD

- Thuwe hién ngay trong bé thiéc, khi dang kéo nbi.

ét bi phun phi
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Heat-Treated Glass — It's All About the Pressure

The float glass process

The float glass process is the basic glass
production process. The raw materials are
weighed, mixed and moved by conveyor into
the furnace. They become moiten at 2900
degrees, are homogenized, then cooled or
“annealed.” The glass takes shape as it flows
over a smooth bath of molten tin. The rigid
ribbon of glass then goes to the lehr and is =
cooled (annealed). The annealed glass ribbon Pagy,
Is then inspected, cut, packed and loaded.
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L&p phi bén viing: Do
|&p phu lién két rat chat.
Uu diém:

- D& van chuyén, sap dat,
bao quan.

Chiu duoc nhiét do cao
va co thé dan thém cac
|&p chire nang khac
-Bén virng véi khi hau,
tho tiét.

C6 thé dung véi cac Iop
phu nang lwong thap va
phan xa.
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PHUONG PHAP PHUN XA MAGNETRON

Thwe hién véi day chuyén cong nghé riéng, sau khi da san xuat kinh
MSVP (magnetic sputter vapor deposition)
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Heat-Treated Glass —It's All About the Pressure

How Glass is Tempered

= During the tempering process, glass lites (or panels)
are heated to approximately 1,200 degrees F_, then
“quenched” or cooled rapidly in cold air.

= The accelerated temperature change freezes the
surface of the glass, causing the core of the glass to Q"!nchi
expand. The resulting tension between the glass "%
surface and core cause it to “temper” or strengthen,
and to shatter violently when it is broken.
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Ban pha cac nguyén ti
kim loai Ién bé mat
thay tinh.

L&p pha kém bén hon
so voi phuwong phap
nhiét phan.

C6 thé 4p dung réng
rai v&i moi loai thuy
tinh, moi nhu cau
ngui tieu dung.

C6 thé két hop xr ly
nhiét.
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TU TRUONG CHAN KHONG VA PHUN XA CATHODE

anode magnet cathode

() o S

Tao t trwdng chan khong
Khi ion hoa trong tr trwedng
lon dwong nhan electron
tao nguyén t& kim loai roi
xudng, 1ang dong trén bé
mat thay tinh
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Sputtering Yield
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KHAI NIEM PHUN XA

an X . n o
.ﬂ Hé s6é phunxas: s = ——

Atom, ion

n

Atom or ion with kinetic energy

n, la so6 nguyén tu b1 phun xa
n; la so 1on dap vao bé mat cathode

Dé (Athod)

cdc dudng sifc 1y

hia[KathodJ

bdng gidinhiét

tdm sd1 ndi 1y

cicnam chim (b)

X v'Bia: Puge gian vao mot ban giai nhiét. Ban giai nhiét

T T T

I e r duoc gan vao cathode

LB B B

v Tur trvong do mot vong nam cham bén ngoai bao
quanh va khac cuc vo1 nam cham o gitra. Chung dugce
no61 va1 nhau bang mot tam sat, co tac dung khép kin

T T T T

duong suce tr phia dudi

v'Dé: Puoc ap vao dién cuc anode

Argon lons Energy (V)
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Vacuum
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Deposited layer

Glass substrate > > 2>
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Tao chan khong

Cap khi

Cac ha,t tich dién tao thanh
gilra dé va cathod

Khi bi ion héa — hinh thanh
plasma

Céc ion chuyén dich trong
plasma

Cac ion dap vao bia va lam
ban ra cac nguyén to
Céac nguyén t&r lang dong

trén dé tao |&p mang méng.
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Vacuum pump
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Vacuum magnetism control and cathodic sputtering

anode magnet  cathode

gas ion

gas

Qo
film svicitia Alasaaans

glass
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O metal oxide(nitride)
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metal oxide(nitride)

single low-e glass low-e glass color card
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