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Body Centered Cubic; BCC Face Centered Cubic; FCC  Hexagonal Close Packed; HCP
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TUUHAN (A YUTEN LAY
Alin a=>b=c a=pB=y=90°
wase Inuea a=5b%c a=pB=y=90°
893 1538uiIn a# b £ ¢ a=pf=y=90°
TnTundin a2 bi# ¢ a=y=90° B #90°
lasnadin a+ b #ec a+f#y#90°
BT 1NUDA a=b5b%c a=p=90° y=120°
soulugasa a=b=c a=pf=y#90°

11: Van Viack, [, H., 1980, ¥i111 73
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Sim :)ie Face-centered Body-centerad
cubic cubic Cubic

impie Body-centered
tetragonal tetragonal

Body-centered Base-centered Face-centered
orthorhonibic arthorfombic orthorhombic orthorhombic

Simple

Simple Base-centered Triclinic
Rhombohedral Monoclinic monochinic
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A1 (Cubic) : L = h+k +1
d? a’
2 2 2
mn52 Inuea (Tetragonal) 1 B+
dZ aZ cZ
4 = . 1 Bk I*
005 155931n (Orthorhombic) = = 48 4 al
d2 az bZ CZ
2 2 2
@Y Inuon (Hexagonal) : A (N[ 2& hk + k r
d? 3 a’ c’
501 1U8A5A (Rhombohedral)- :
0 (PR )sin® a + 2(Wkrkd i) {eos® ~cos )
d* 512(1—3coszoz+20053 a)
Ty Tundsn (Monoclinic). ;
1 I W k'sin® B I 2hicosf
- He H ey S et S
d sin“ B\ a b c ac

Tasnailn (Triclinic) :

J
L ?Z(S”hz+522k2+s3312+2snhk+ 28,k + 28,,hi)

(A-1)

(n-2)

(n-3)

(n-4)

(n-5)

(n-6)

(n-7)
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= v J,
Vo= abc\/l—cos2 o —cos® f—cos’ y+2cosacos feosy  (UTwmsueanlluiran)

S, = b’c’sin‘«a
S, = a’c’sin’f
S, = a'b’sin’y
S, = abc’(cosacosB—cosy)
S,, = a’bel{cos fcosy—cosar)
S, = ab*c(cosycosa—cosf3)

OAFITO1994: [Cullity, ¥111501-502]
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NHVBIVIND (Bragg’s law)
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AMWNIARUIA A-4 HUVTIADINITEIAIVDIDLADY
2d,, sinf = na (1-8)

4 < 3 i
e d,, 1Wuszeey19IznINssuunan (4 k1) (d-spacing)
< 9 & ' .
6 WUYNANNTENILAZYNTENON W lAnIuITE U (118 radians)
o w 9/
no AUMIdENOY

A auEIRaY (A= 1.5406 A)
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B vneumsia-s) w218 4, = 2@9
sin
d‘ 1.5406 A
NIz (111); dyy T 2sin(16.94%)
dyy, = 2644 A

ADUN 2 MIATUIUYIAININUAATY (Lattice Constants)

o 8 T -~ d‘ d'
11195208195 E NI LINURNANINABUN 1 tiag 2 & 1 1unuluaumsh (p-2)

' 2 2 2
A Mnaunsh (-1) — - h_”#
d a
NI 1T) a’ = (hz + k412 d,

a = Wrsesr)a,
a = WB)oewu)

a = 4.579 A
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MIMUIMMIVHIANAN (Crystallite size)

Intensity

Intensity

26 24

MNNIARUIN N-5 Effect of crystallite size on diffraction curves (schematic) (Cullity, 1978)

kA

Seherrer Equation L = ——— (n-9)
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=1 KX = o =1 o ]
L Ao vueveawaniauunuwes indion Tulasd vivae wi Tuag (am)
k #9 A1nduving 0.9

X @ A o

A flo AnMuINauUB5IFOND (CuKy = 1.5406 A)

= £ =4 o ~ [l =
0 A0 ATMUWBIYNATIIAUINAISHA YUY (R

P ¥ 2 £ P )
£ fe anunhunTanivesianinnnudugege

é 3
(Full width at half maximum; FWHM) %14 T l@nnauMs n-14

26,,- 20
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FFRWIY IR S 1NFUMS n-10

5 =2,
2
£ = w = 0.004 AU
et gunuluaums n-9 9z 1d
= ﬂck% ; cosf, = 0.957 1sivu
s

_ (0.9)0.15406 nm)
©(0.004)(0.957)

= 345 nm

s
FI1TH HANNUUINNIAY 34.5 nm
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Preparation and Characterization of Zirconium Nitride Thin Film

Deposited by Reactive DC Magnetron Sputtering Method

i garssn’ T fed Anflainn T ediad aundana  Giusd TWaadud
- <l : - i ¥
afms Yinasd * esTomn waenng - qsds leuae
AT REANd Aurivemant inrinuduyiwe

SiosiEnidfewanmnd mivinemanifiui quémmaduasuiidnd (Thep) aun) ana.
unaaee

Aduunagedladisululassd g rdduuuedug Scouuas e s rdaiueadnaduiningou
aUawmeds thednwincrasdnstivauialulasiauiifidelasafevasilon trouwdsdrdnilvausalulasiau

Tuta 05 seem 612 3.0 seem TanaadiwBneosRardnudowata xre Aloumuitasdnuusfuidnueis

wirnasuliuvshinudasvaudalulssieusiniiisasou indemas

WATA AT HENYIANWIWUTT v

Me Uan 1 kanden Rdufiedonlailassafwdnuuusioumoifiata oo Aszuiu (14 1.2 0 Q)

(zz oy uae (3 1 1) Aseifus utose JCROE MANU@Y 78-1420 SWIARENDTINELNNTEDY Scherrer A7gTUTIN 6 1

FaslvaufalulnseuiinivemmuiazanuneuRsfduildranasen, 325am 00 173 am

i1 36 nm o
WA 087-om W 036 nm BUE WY

Abstract

Zirconium nitride (ZiN) thin fitms were deposited on siticon wafer and staintess steel by
reactive DC magnetron sputtering technique. The offect of the N, gas flow rates, in range of 0.5 scem
to 3.0 scam, on the structure of the as-deposited films was investivated. The crystal structure was
characterized by XRO technigue. The film's thickness and surface morphology were characterized by
AFR technigue. The results showed that the as-deposited fitm's color was varied with the N, gas flow
rates from light brown, yellow gold, gold, brown, purple and green. The crystaliite structure of
the as-deposited filns was face center cubic (fcd) with (11 1),(260),(220)and (31 1) plane
with comésponding to JCPDF No. 78-1420. Crystal size from Scherrer's equation was in range of 6 nm
to 36 . In addition, when the N, gas flow rates increased, the fitm's thickness and roughiness was

decicasey from 325 nm to 173 nm and 0.87 nm to 0.34 nm, respectively.

athny - fauun weiladonlulasd alamoda Sueadv uundereu alamets

Keywords : thun film, Zirconium nitride, sputtering, reactive magnetron sputtering
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