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Datrate Table 1 Experimental conditions for AIN films
laser energy density De 0.2~2]*em ™’
roteting, lens .
#M target pulse frequency f 5 Hz
laser
bmmEG:E-— M N2 pressure Py, I~ 200X 133. 33 Pa
— g T I |
substrate temperature T . 50~ 600°C
— discharge voltage V 0~ 750V
substrate-target distance dsa 4 em
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Fig. 1 Experimental set-up
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Fig. 2 Surface morphology and micro-structure of AIN films on Si (100) wafers under SEM (5000X)
{a) 1.OJ*em™ 2 13.333 kPa. 200°C, 650V, 5 Hz, 4 cm: (b)) 2.0] * em™ 2. 13.333 kPa., 200°C, 650 V., 5 Hz. 4 em



134 TRk S S E AR U0 0 I B JEAE O 5L 91

o AT S Z0 ) AIN (100) fiTig i, UL 3 (b) - FTBL K () ST (4007
TIPS 22 1R WO e i R, A T DL B A _
FRER 0 F7 AIN L) fﬁ”m
0 HE SR S (T ) 1055, MERR T 26— JBmT 4 A Gy |AINCI00) | Si(400)
1 it IR (700~ 1300°C) AIICHEL IR (20~ 500C) . |
(IR P A AT VU 2 AR i H 3 E . 3 (a) ~
(¢) A AN[F] Il il i I PR IBE 11 X S 2 A 50 5 4
7E T = SOCH, AIN( 100) F7 5wkl 55, BEAT T 1)
Tl AT g R A, M T = 200°CH, AIN
( 100) 75 e ey HAXEE, 150 X I (1) 38 A 35 A 1 1K)
HE P, (B2 T 15 3] 400°C J5, BT m s sl F %,
W 3(e) o SLIRNTTHE T i e b iy o [ ANao0) AL(420)
NSRBI . B bR RE Ry [ L .
200°CHY 3543 1 0k i B R PE 6 AIN (100) B [ @ SHA00)

T (C}AIN(IUU} Si(400)

-~ 1L
) Si(400)

Relative intensity /a. u,

Al(420)

DA ARSI B EATR&EALMN | ANAD b
(R RSy MO NST NS PR 0 B0 40 B0 80 ae0
1 R R A 22 TS T, 25 50 FES RN I I AN 431, )
R BRI 2 BRI AIN SR R R e M3 PRRTERE T AN IR X A
RIS, A URBOBRY, BARHOLIK S e
e e e A St e e Fig.3 XRD pattern of AIN films
(W DRl | 173 = e 1 i Rl £ W el 0 VA (@) 1.0 1 + e, 13,333 kPa, S0C, 650 V. §
{EICHOEE AR L TARAEIE S R AT AL T 58 10 4 ome (0 101« en-2. 13, 333 kPa.
BRIV AIN . P 3 (e) PIATH S EAT U T 2000, 650 v. 5 Hz 4 em: (0) 1.0J * em- 2,
X, BB AR P S A R RS . 13.333 kPa, 400C, 650 V, 5 Hz, 4 cm; (d) 2.

2, WOGRE S LRI R R E ) 0 v em” 7, 13.333 kPa, 200, 650 V. 5 Ha, 4
EROMIB R OB AL S . T bl e (0 10T em S
BRSNS RS ER AINC100) 28008, T
Zo il R SRS, A TR % De = 1.0 *em™ %, f = 5 Hz, Px,= 13.333 kPa, T =
200°C,V = 650 V, dsx = 4 em B, 76 Si( 100) 3& 5 il 28 A3 1R & H ) P < 2 101 Y6 7 45 0 2L
1) AIN(100) Z G5, ULEEL 2 (a) Je B 3(b) o F43 MR T i B 7 JI55 £ G 2 T e 2 ot
3.2 HIRAAFRE

AIN SRR ] WG BOEIE W I . A 7 MBS UV ~visible 3% i 28 (fh 2k, DL Ry o
RS RIE R 4 T AIN R, B 4 JE 3L UV —visible B i 28 P . 5K T 200 nm B A
FAEE Y, thEZEAE 200 nm BT I ZIAR 4K, 29 A = 200 nm BE LR G E, 6T RE - K
WAILE(eV) = 12.4 X 10°/A(nm) W[5 E(eV) = 6.2 eV, 1 AIN &4 1 G845 1) B AH
7, UF B T ) 46 IO IR R R A Ak 2R TR b AN B 33k o5 gty 28 11 J 210 AR Ak Al S e T T o) 4% 3R
W) B0
3.3 HIRRBEEE

9 R I R 2 R, A Si(100) 3k B EPTBL T KT 150 nm 19 AIN 8, 2R )5 7 i i




92 H [ b ot 26 %

100
- . Al electrode
=% 80} "2
= * o o
= 60
4 . & o /
£ 40}
= ® o & @
e 201
s
°—%o 200 600 800 1000 ™
VWavelength /nm “CAIN film
Pl 4 AIN U HBE (1) 58 Ab —n] WL BB ook 2 il 2k Pl 5 SHEHEY L 1 A R
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Study of the Preparation and Properties of AIN Films by
Reactive Deposition

Wang Honghai Zheng Qiguang Qiu Junlin
(The State Key Laboratory of Laser Technology. H uazhong University of
Seience and Technology, Wuhan 430074)

Abstract AIN (Aluminum Nitride) thin films have been prepared with reaction be-
tween Al and nitrogen under the conditions of excimer laser irradiation of an alu—
minum target and nitrogen discharge the while. The effect of laser energy density,

substrate temperature, and gas-discharging on the composition and construction of
the films was discussed. The stoichiometrical preferred-orientation AIN ( 100)

polyerystalline films were deposited on Si (100) wafers with De= 1.0] = em™ %, P,
= 13.333 kPa, Twn= 200C, V=650V, f = 5Hz, anddsx= 4 cm. The testing re—
sults show the band gap, the resistivity and the breakdown electric field of the films
are 6.2 eV, 2X10" @ * em and 3X10°V * em™ ' respectively.
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