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Study on deposition mode and rate n pulsed laser depasition of Al film

WANG Zem in, JIM ing, ZENG X iao-yah
(National Laboratory of Laser Technology, HU ST, W-uhan 430074, China)

Abstract: Bulk aluminium material is chosen as targets © prepare,puresAl fim by the method of pulsed laser deposition
(PLD). The thickness unifomity of Al film in coaxial and side-axialdéposition modes is also studied comparatively Besides, the
effects of substrate temperature, laser power and repetition rate on 'deposition rate of Al film in side-axial deposition mode are
investigated regectively The results show that the thickness unifoin ity of the film gotten in side-axial deposition mode is better
than that in coaxial deposition mode The deposition rate=of/Al filn decreases with the increase of the substrate temperature
However, the deposition rate of Al film increaseswith increasing laser power Egecially, there is amaximum deposition rate of Al
film by varying the laser repetition rate The above method and results can be used as a theoretical guidance for big area fim

deposition by PLD in app lication
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Fig 1 Two schematic drawvings of deposition mode by pulsed laser deposition
a—coaxial deposition mode b—side-axial deposition mode

v B BRI S OCE AR S BBOLEE T
IRHNZE )[Rl o AR IXFRITARBIECE WO & B TR
TER R B TUROL B XS FR A A AS% E b 1-4E
B ERTORRUER LU 15 WS & A 26 045 M T i 45
P S 43 AT L S RO G o b 4 S A 25 ) ) AT
0L TAEE 1o B BOERE Al S WO L E R AL B
MR 5 5mmo FEPIFPEIAS B R S A Y A 2
A1 25mm EEREGH A 22 rimin, 2 A ROEGHE A 11 r/mine

AR EH RTRRF S IR0, BB O RS R 5 Pir
7 A A B ARLE 2 TR Y 3 A T X Bl R Ll 2

oS O (n=>1) U0 SR QT 2 2% e S
BEATARAN - t(0) = tcos™ 0 (1)
o, o UL (0 = 0)Ab AT | 011 E L

mE 1R
P 2R 34331 ) Bl R 5 A e, e 52 2
SEBR I R o XS ECIE 2af1 ] 3aml LLEH
200

a

s

—
v
(=4

film thickness/nm
=
(=1

504
0 , . .
0 2000 4000 6000
measuring distance/pm
210 b 1o _
Sos 3
2 089
6.0
= 0.4 I 5
E 0.2] ‘experimental '0-4.2
£.0.0! 027
000 010 020 030 040

position angle/rad

Fig 2, jThe experimental and smulation results of film thickness in coaxial
mode
a—the measuring curve of filn thickness b—the nomal film thick-
ness and simulation curve
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The experimental and simulation results of film thickness in side-axi-
al mode

a—the measuring curve of filn thickness b—the nomal film thick-
ness and simulation curve
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Fig 4 The effect of substrate temperature on the deposition rate of Al film
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Fig 5 The effect of laser power on the deposition rate of Al fim
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Fig 6 The effect of repetition rate on the deposition rate of Al film
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Fig 4 Perfomation sketch map
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