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56910070: MAIJOR: PHYSICS; M.Sc. (PHYSICS)
KEYWORDS: THIN FILM/ TITANIUM CHROMIUM NITRIDE/ REACTIVE DC
MAGNETRON CO- SPUTTERING
AMPHON TEEKHABOOT: PREPARATION AND CHARACTERIZATION OF
TiCrN THIN FILMS DEPOSITED BY REACTIVE DC MAGNETRON CO-SPUTTERING.

ADVISORY COMMITTEE: NIRUN WITIT-ANUN, Ph.D. 92 P. 2016.

Titatium chromium nitride (TiCrN) thin films were deposited on glass slide and Si by
reactive dc magnetron co-sputtering method with different N, gas flow rates ranging from 2 sccm
to 6 sccm, and titanium sputtering current ranging from 300 mA to 900 mA. The as-deposited
films were characterized by XRD, AFM, EDS and FE-SEM. The results showed that the structure
of the as-deposited films varied with the N, gas flow rates and titanium sputtering current. (1) In
case of varied N, gas flow rate, the as-deposited films were composed of titanium chromium
nitride with (111), (200) and (220) planes. When the N, gas flow rate increased, it was found that
the lattice constant was in range of 4.1640 A - 4.1656 A, while the crystal size increased from
33.5 nm to 59.8 nm, while the film’s thickness decreased from 767 nm to 483 nm. The elemental
composition of the as-deposited films varied with the N, flow rate and (2) In case of varied
titanium sputtering current, the as-deposited films were composed of titanium chromium nitride
with (111), (200) and (220) planes. The films structure and elemental composition varied with the
Ti current. When the Ti current increased, it was found that the lattice constant increased from
4.1394 A to 4.1618 A, while the crystal size decreased from 39.9 nm to 33.5 nm, while the film’s
thickness increased from 397 nm to 615 nm. The elemental composition of the as-deposited films

varied with the Ti current.
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£ o B U S
Substrate
2
z'—
£
S
A
| TN T T [ T T T T [ T T N 1 - T T N I N N T T T T T T T N T N T U TN I N T N T T T T N T O |
I I I I I I I I I I
20 25 30 35 40 45 50 55 60 63 70 75 80
2 Theta (deg.)
A dy o A 4 a J = = J
NNN N-3 E‘IJLL‘]J‘]Jﬂ”liLﬁfJ'JL‘]J‘LlS\?ﬁL@ﬂ“lfslli’)\‘]V\lﬁll‘]JN‘lVIWILufﬁJTﬂimﬂullullﬁiﬂ
A dy v A J a d = =~ 4
137190 N-1 gﬂu']_l']_lﬂ"lﬁLaEJ'JL‘]J‘L!5Qﬁli’)ﬂ“]ﬁl@QV‘I@?J‘]JNIIVIWILHEJ?JI?]HNEJNllu]l@ﬁﬂ
No. 2 Theta Intensity hkl d-spacing
1 37.36 81.25 111 2.40
2 43.07 90.00 200 2.10

3 62.95 62.50 220 1.48




72

1. MTLOTHINTTHINTEUIVHANNTZUIUAN 9

Mvua A = 1.5406 A; yuOviedlu isifeu

[

[ 1 Y
unuay 0 luntiasifouluaunsi n-1 9218 d-spacing NFzuua1g 9 Ail
2d,,sinf = ni (n-1)

N32U1 (200); d, = 210 A

2. ¥IA1A9N (Lattice Constant)

(N-2)

cubic; dy = —
vh? +k? +12

NI2UI (200); 2.10 =
N2%2 +0% +0°2

2.10(2)

N}
Il

a = 42A
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MIMUIVNNVHIANEN (Crystallite size)

Intensity

Intensity

28,

28

{ " 1 [ -4
INA N-4 wamawumWﬁﬂmaaﬂymzmmgﬂLmumi(ﬁmmusﬁmﬂm (Cullity, 1978)

kA

Scherrer Equation L = ——— (n-3)

pcoso,

A =R A d = J ~ J '
L Ao vyweveswanianus Insdiomaes Iamdlonlulasa wiae i Tuwas (nm)
k A9 ANy 0.9
A A v A 4
A A9 ANNININAUVDITITONY (CuKy = 1.5406 A)
o Ao ATINlUeNATIIATUENaTsTin MY ITRoU
= 9 =< = A Aa 9
B A9 ANUNINAIINLIVDINANLAINNNTNGIGA

(Full Width at Half Maximum; FWHM) &af1u78 laanaums -4

20 20

B2 yiit
= —_— _4
B 5 (n-4)



f9E14 1-2 msﬁmammmﬂwﬁﬂ

1800
1500 -
1200 4
=
= 4
C
o 9004
2
£
600
300 4
I ' 1 1 '
38 39 40 L 42 43 a4 a5 45
205=42.1
20 =419 18p =415
00—

A kY = = A A 9
DINN N-5 NMITHINNUNINATINUIVDINANUAIANVLVNGIFA

an

FAIUIU 1A B INTUMT N-4

5 = 20,,— 20,
2
B = —43'32;42'82 = 0.0044 151R0U
1A gunuluaums a-3 az'la
= ﬂ%/slé’ﬁ ; cosgd, = 0.930 I3ihgu

(0.9Y0.15406 nm)  _ 3415
(0.0044)(0.930)

nm

9
v

AU HANTUIAIAY 34.15 nm
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navaIanI luanfdlulnsiausalassasrevasilauunalnmdeulasdeululase

Madaunleissueniinfduuninsoulaalnness
Effect of N, Gas Flow Rate on Structure of Titanium Chromium Nitride Thin Film

Deposited by Reactive DC Magnetron Co-Sputtering Method

1 - e - - a -

MATIENS Ao Inemans singdoysw 2.9ay3 20131, tammpol@hotmail.com
2z - - - - ar = .
mAduHANd poEvenmars iine1duy Tt 2.eayd 20131, noyny_a@hotmail.com

3 A - - & .
MAIIENE Aangingmans aningrduysn 2.uay3s 20131, niun@buuac.th

UNAnYe

fauvnlnievlasdoululassd  (TICN)  irdeunieidsweniifduunilnsau
Tnadmmedevunssanalanuazuiudaneu WeAnwvmavesdaslvauialulnsiousolaseadng
vosiFuiindeuld Tnolassadandn dnvmeiiuia aumuiiazerdsenausts Anwidae
waila X-ray diffraction, scanning electron microscopy Wag energy dispersive X-ray
spectroscopy ANAITU mansANEINUIAENTadeuldilasiadrwmdnva ey
Tasdleululasdszunu (111), (200) wae (220) lesnsiivausalulpsiauiiniunuinuuie
wanfiAfindusn 33.5 nm 1y 59.8 nm @uAunuiidnanasein 767 nm iy 483 nm

Tntasddsynausigluiauuysamiudnsiluanialulasiau

o

Adfny:  Fduun ndealasdeululese saalvauialulasau Suerivilraiinmesa

Abstract

Titanium chromium nitride (TiCrN) thin films were deposited by reactive DC
magnetron co-sputtering method on ¢lass slide and silicon. The effect of N, gas flow
rate on the structure of the as-deposited film was investigated. The crystal structure,
surface morphology, thickness and elemental composition were characterized by by
X-ray diffraction, scanning electron microscopy and energy dispersive  X-ray
spectroscopy technique, respectively. The results show that, the as-deposited films
were composed of titanium chromium nitride with (111), (200) and (220) planes.
When the N, gas flow rate increased, it was found that the crystal size increased
from 33.5 nm to 59.8 nm while the thickness decreased from 767 nm to 483 nm.
The elemental composition of the as-deposited films varied with the N, flow rate.

Keyword: thin film, titanium chromium nitride, nitrogen gas flow rate, reactive co-sputtering
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ar o

msUsulseiiivesianlasnisiadaumeaisiedeuludneueiiduuna (thin - film)

ar

Welvfiaudfaufisesnisidsldasuanuaulannguinidonazniagraimnssuialan

lngawizagedenisindeunds (hard coating) lugneyiniAdnaitallamesa (sputtering)

o

Faduisniswesniseasuniglanionin (Physical Vapor Deposition ; PVD) fiuanainla

Wanamunmaws dudunsyuiunaedeviilulinssodanindau (environmental friendly)

2 e

wisglyldanswilunszviumsieiou durdovudsftouldludrwsnde lvdoululesa

. = = e v P = oL = o = e
(TIN) L9 NUAUURAUNAIEAIY LU AFUUTEENTNITLESANIUAT LLADYTAINNI9LALG

(Liu, Duh, Chung, & Wang, 2005; Su, Lin, Shiau, & Wu, 1993) ﬂmmuﬁaqamnﬂwmm
20 GPa (Chu, Shum, & Shen, 2006) %’qﬁamﬁmﬂ%’mﬁauri"maaLﬂ%aﬁaqﬂnﬁniﬁﬂmmaz

Lﬂ%iaﬁn‘inalumﬂq%’l‘tﬁﬂﬁu (Cunha, Andritschky, Rebouta, & Pischow, 1999)

ey W W - o

' & 13 i s | 0]
sglsndflduudlnnideslulasdiitediindeiisldauiigaumgigeiu 500 C

R
=

Huazdonanimiesnniineendindundmgnoonaniuruihlinuudvesiiduanas
(Shum, Tam, Li, Zhou, & Shen, 2004) Waiuuammislumsudtigmioiiuosnavos
s1aursede wu Tasidew () lulessadavedmmdoululasd iWeefududulnmiden
Iasidenlulasq (TICN) s”u"’qﬁmmﬁqqq NauiAneausoud AunIunIsanselasnsiie
pONGLeTUR (Lee, Park, Yoon, & Lee, 2001 ; Zeng, Zhang, & Hsieh, 1998 ; Hsieh, Zhang,
Li, & Sun, 2001) viliflduunstnondenlasdloululasdSulasunuaulanniy

sSouiduurslnmdoulasdoululasd duaiusavinldwaneds wadsatawmess

w
ar as

Iesuaruaulanniian ineildufiwiouladuinisiafnTanseaiud Sniidsannsoniuny

@ e =

lassaiuazaudiag vasilauiilaroudnite Adrdgydiannsaverenszuiunisinioud

ar o

sydugnamnssulasgialigeenidn dmiunisindevilduuisinmieulasdeslulasd
feisadnmesaiudululd 3 uwamadsd de (1) msiedeulasldithansiadouuuuluan
(mosaic target) Faiivildlastiiransidovanssilnudaliduuiasie 4 udniunsails
swiuduthaisindsuiudion (Fanghua, Nan, Lun, & Geyang, 2005) w3e (2) n3iAdeu
lagldihansindaunuudaansd (alloy target) ilalaunisuavansiadovassvila

AUBTRTIAIUAN) ﬁﬁaam'ﬁmﬁﬁugmﬂmﬁmﬁmﬁau (Liu, Duh, Chung, & Wang, 2005)

a
el Al

uay (3) mardeulagldidharsindeunuusau (cotarget) FFdidunisimdovildulagld

wWhansiadevaesyinueniuedaznilaye I5UivedAeinlvaiuisonIvnuniawys

]

&
a

AlgnsIdIuRIasiadeudssriialuileflduilaniuninenisiagnisarupuniaslii

fisglituithansindouusiazn (Wuhrer & Yeung, 2003)

78



— nsUszgdnimaseduend umineduswigodin A 3 2557

. b 2w & o -
q,b 4 mrsysannsenidulvedenlosfueiodwdsanonio -
bl ‘? ) @ “Integration of Thai Research within the ASEAN Community Netwark™

WallawyalulaseaswasauifvealduiilaanifatdawmaSarasnaduluguiu

=) L3 = H ar o ar 123 Cé @ =oar r
wsiweinmsedau Wy anudy Masli dns1lwauda wam mﬁﬂquuﬂﬁ’mmmzwwm

i o o = = £ = = & = =i
nsedsviiduurdmndenlasdonlulase genruaulaluiinaveanisfimesnisindeuiil

@
W e

falAseasnavadflauung (Vetter, Scholl & Knotek, 1995 : Aouadi et al,, 2004) sauy

=1 = L3 P = = 2 s 3 ot 9 a o =
ﬂﬂﬁﬁﬂi&ﬂﬂdﬁ‘ﬂﬂﬂ'ﬂﬂ'§”I‘JJL151E]‘éﬂ'1‘§LﬂﬁE]'Uﬂ!.lﬂE]Iﬂis‘lﬁi']ﬂLL’E‘IEENUFl“llﬂdﬁﬂilﬂﬁﬁ']ﬂfuut.l,ﬂﬁ'{l”lmu

o w

an1dusuiduu1nald utnanuiidusenunseseuilduuishmdoulasddoululase

=,

illassasreszavululaglilianufeunsonnudedndluseauniansessusmeissuandiv

.
A e =

fruuniinsaulaalinmese Wisfnwimavemisiiwasniswdou aun dns1luaudalulasiau

' w
&= '3

P 2 = e =y & Cil = Y =
Pinalassadiawdn anwueiui ﬁ‘]’]ﬁlﬁu”ll.l.ﬁgﬂﬂﬁﬂ‘iﬁﬂE]Uﬁ’W}‘UBﬁT\IﬁEJﬂLF]E\‘E]UULGI@]"JEJW]FIUFW

XRD, FE-SEM Way EDX A1ua1Ru

2. WgUsvasd

ieAnwmavesdnslvauialulasiou delasiadiendn dnwarituin anumun was
sarUsvnaunmaaiivesilduvrslnmioulasdonlulasd (TicN)  findaudieissuond
Aeuuninsaulpatiwesuunszanaladuasdfineuy
3. AoAniun1siv

fduunlnmidonlasdonlulasdlusmul wisude33ueniinfifuuninsey
IEGREIERER mnLﬂ%aqmﬁa‘uwﬁnﬁzuanwmmﬁuﬁmquénma 31.0 cm g4 31.0 cm 14
a1sedsulduriududnat 5.0 cm $1wau 2 9a leun ey (99.97%) was Tasidisy
(99.97%) dwiuufalunsrurunsiedeulann ulaaiinou (99.999%) Wuutaalinned was
uwialulasiou  (99.999%) uufalufiser nssreufaniuniosruausnslvaulaves
MKS 3u type247D Lﬂ%iaaququm’mﬂwﬁxnauﬁaam%qquLLUULm‘s"lat.l,asm%"aqqunaismﬁ
uirdesguving THunnsinauduves PFEIFFER Ju TPG262

maadeuiuaniiansesdu Weundouinsinindiainedouwindy 13 cm
anausuluvsaedoulildanusuiiuyiiAu 5.0x10° mbar Ydesufadwoaadausiiu
w3ssnrunudnsrluamiaufalumitngnuiadisufiunsdould (Standard  Cubic
Centimeters per Minute; sccm) lagfiuunlnonsilvaufaoninouiniu 10 sccm Lay
wusangmsluanialulasiauwvindy 2, 4 war 6 scem Winszuaatamedwaadlasifou
Wiy 300 mA uagnszuaatimmetwoniilnmion Wiy 900 mA ilfiduusazyn

ldanadiauuiu 60 W9
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HaunlmiluAnwlasiasnawdn Adeiased X-ray Diffractometer ¥84 Bruker Ju D8

Y v @ (¢] (o} (o] ot
MIIIALUU 20-scan ﬂ"JEJJ{lJG]ﬂﬂi%VIULaEN Wity 2 @unu 20 910 20 94 80 IUIANEN

AIUININANNITVDY Scherrer AnwadAUsznausIMUaIauindaularienios Energy

Dispersive X-ray Spectroscope 3u LEO 1450VP #7ulAsdainegania A1AARYINN WAy

AuMUIANYIeELA3eY Field Emission SEM 484 Hitashi $u s4700

DC power|

To vacuym pump
supply 1

Unbalance magnetron
cathode

DC power
supply Window Window

= @ o - i aw
AN 1 aﬂ‘t&mzLLﬂslﬂE)'lLLﬂiiJ‘UENLﬂiaﬂLﬂaBUmﬁuﬂ’m’mﬂ

] - - a e
M99 1 NauvL‘UﬂqiLﬂaanaﬂJU'N

wisnfimes

p
INYATLYA

/nsedou
rogvinanithansiaiou
105993

Whansipdeou
Aasadanesy; Ti
Aasatninosy; Cr
AUFURY
AUAUYULLAZDU
dnslvaufaosneu
dnsluaunalulnsiau

LIAINISLAGDY

Reactive DC co-sputtering
13 cm
Si-wafer, glass slide
Ti (99.97%) , Cr (99.97%)
335-340 W
115-120 W
5.0x10” mbar
5.0x10 mbar
10 sccm
2,4, 6 sccm

60 min
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T

4. pan13uazafUsena

AT 1 kansdnsuedaurasildy Wandsadnsluawtalulasiaudldlunisiedau

P

laudrsadauduimaInaAIrurunresilduiedaulaunsaasnaiildluniseday wuan
s = - A A w a o & A o

dnsuaiouradiduidaanauiiadnstluawialulaseuwiuiy laedesnsivaudalulngay
WAL 2 scem PRSARBUAANYANU 12.78 nm/min wazanawdu 8.05 nm/min Wald
dnsrlnaufalulosiaumindu 6 scem wmfidhsuadevimananiiodnsluauialulasiay

Windu Wessndesnsvaudalulasiauiiaiuinayvitliesnonveslulasiauuisaiuluyiy
UjAsenivesmenveatharsindevudiiniluarsusznavlulasdimindiarsadeviaien

Usngn13aidin poisoning vitliitharsiedaugnalimmesldendu iwsvarsusznaululngd

'
= 3

e L3 1 I3 £ = e = =
dandarnininlaue Miliezneouansaiavlunszuiunisiedeu (lmwiey waz lasullew)
anaanuunesiianlunilaniienat (Fnsuadeu) Janawmiuliae

dmsuesdUseneusnvesilduiiadovlsiliolinsisisiiameaia EDX wuiiwaunla

Nnundioznonvesstn oy (T) Tasden (€) was lulaswu (N) Wuesddsznaulu
dndrunne q Fadsamudnslvauialulasiau (nnd 2) lnenuindesnsilvaudia

Tulesiauiiuduann 2 scem U 6 scem USunpaznauvaslmnidauluilduidianasain

=

27.21% Ju 14.98% dulasiloufiaranasain 29.35% Iy 25.49% amzdilulasiauila

W 2
o e

WiNTUIN 43.44% 10U 59.54% visildnadiuasrusznausiguesilaudnisidsundasly e

ar

dnsrluandalulasiau Wissndlednsiluandalulasiauiiudy YSunaeznauveslulasiou

'
= =

Adrsruvsownsnirlulasead e flduinfauldianfivdu WunalidSunuesnouaal

Tnflsuvazeenauvadlasdlouiaianas

15.0 70.00
T o -=C
£ 60.00 ‘
K 13.0 ) T
3
£ 1o < 5000 A
o s e
2 110 s
& E 4000 1
c 100
2 g 10.00 4
Z a0 ki i * ¢
<] nd
I+ J
g ae 20.00
B
' 10.00 -
6.0
50 0.00
2 4 [ 2 4 &
N, flows rate N, flow rate

adl 1 shsuedeuildudioutsadnsilva  awil 2 esAUsznausinveiiduiiadeuls

whalulasiau Wanusadnsnlvawialulasiou

81



— nsUszgdnimaseduend umineduswigodin A 3 2557

¢ LIk - a - - PR -
@;\ ) “msysuminuidulnedonlesiuei ot wdinuandou-
= kf @ “Integration of Thai Research within the ASEAN Community Netwark™

CrN(200) ;| TiNC200) TiN(z20) | Cenezz0)
A(Ti,CON P
TiN(111)
N, flow rate
'_-_j 6 sccm
s
@ A
c !
U
=
£ 4 scom
2 scom
20 25 30 35 40 15 50 55 60 65 70 75 80

2 Theta (deg.)

] & v o « P - - «
AINN 3 E‘ULL‘UUﬂ'TﬁLﬁﬂ']LUU'ﬁ\‘lﬁLﬂﬂ‘*ﬁﬂl@QﬂﬂquﬁlwLWLUEIZJIF]'?LZJEJ‘JJVLULLWEQ

dawdsAdnslvawialulngiau

¢

lassadananvadiay 3annFieTsiaiamaia XRD "Ls'fg‘dLLwﬂﬁLﬁmmu%'aﬁLaﬂsa

W = i & W e - o W w =
FNNINN 3 WUT]EULLUUH’IELEHH'JLUWNELEJﬂ“ﬁ’ﬂﬁ]dﬂﬁuLLU‘iCﬂWuaﬂiﬂlwaLLﬂaluIGﬁLﬁm IFWEJVI

£

as [ 1 ar ﬂ? s e = 1
gaslvauialulasinuniiu 2 scem jUkvunsidsnvuidendiianvuzidulagvualg
' o] (e} ar T3 i s ' ' § =
JEWdnagy 35.000 §445.00 wamsliiuifiauviedeuladibildundndrunisoainain
Jsualulesiaulunssuiunisedsviiaissniifiassiudafiuoynouesiaisiadauilaann

msatlawes (lmiloy war lasdlsw) lunisesudndundnveslnnilsulesdioululase

2 8
o o e

o s a P "o & W = ¢
'VNULZJ'E]LWNEIC‘]TﬂWﬁLLHEIUI@'}_IL'{IUIWQQWHLW']HU 4 sccm 'U'ﬁ']ﬂ{]zﬂLLU‘UﬂWﬁLaﬂiLUuﬁﬂﬁLﬂﬂ‘ﬁ

H 8] (8] wr o 2 s
iyl 3735 waz 62.74° asnrapariulastasiandnvesasusenaulnmdenlasdleululase

|
o A o a &
TPV (111)  waz (220) wargavineidednsivaudalulasiaumutudu 6 scem Usng
=1 ar o o 8] o] o] ¢ W o

sUnvumsidgussdiendiigu 37.36, 43.07 way 62.95 demsaiulaseadiewiinves

arsusznoulnmilonlasdonlulnsdssuiu (111), (200) wag (220) rudrsiu wansliiull
o o o v 6 4 e vy e X
nitlnaufalulasiauiinanslasiadrandnvesilduiadould dmiusduuunisidesiu

&

i O ° | aa i a ar
Banddism 56.50 \udumiwasdanauiiluiansesu

afte
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715199 2 Auanfiv vuiandn anuvuiessfiduuismllonlasdonlulnsefimiauls

N2 flow rate Lattice constant (A) Crystal size (nm) Thickness
(sccm) TiCrN(111) | TiCrN(200) | TiCrN(220) | TiCrN(111) | TiCrN(200) | TiCrN(220) (nm)
2 . - - - - - 767
4 4.167 - 4.184 33.5 - 219 615
6 4.164 4.1%6 4.171 59.8 34.2 235 483

wnewe  AesTiuanfigues TN = 4.238 A, 910 JCPDS file No. 870633
CrN = 4.140 A, 9210 JCPOS file No. 110065

'
= =

ﬁm%”uﬁhﬂﬁﬁ"meﬁwm%uwLﬂaaulﬁ%aﬁﬂujuﬂﬂngﬂmuummgamuu%'aﬁuaﬂ%
(15799 2) wuinfuiilaimasiianfivanas Welfisuiuaasiivanfivradlnmioululase
mugudoya JCPDS tawdi 870633 osnnmsunuiiezneuvedlasidey (Gafivotaznon
Uszaa 139 pm) Ssdvurndnnitezaouvedimniioy Gaflvetasaoulszana 160 pm)
Tulassaisvadlnmdoululesed vilvssasinasynineszunvemdnilaanas daaliansd

wanfigvesiauiindouldinanas vinliyuvesgluvunisideivuiediendvesilduiiniou

o =

lafimaideulunarreessuuunmsideavuidiendvadnndoululasd dviveuiand

'
= o

vasldudiosnsilvausalulasiuiisdudsunnanaunisees Scherrer wuinddmiuiidy
Tidodlasdeululasdssun (111) vurnedndardivduan 335 nm Wy 59.8 nm

A1 4 uansdnuurlasaiegantawaratpfnIastidauurslninideulasidey
lulasdiadeuld 9nnsdnwdaamaia FE-SEM nuindhvariuiivefldunasasusuin

wnsurasildudiniswasundastumudasilivnanialulasuiiiuiy aoleldens luauia

' 2 =

Tulasiauwiniu 2 scem wnsuildnvazidudinnaunseaiavninniidy lnesiureutaseu

druiiduindavlausnslvandalulasiauyindu 4 scem  nsuvasilduildnwasilu

& 3 = =

wiswmBsuunaurdtedsndfinnsganeiniindwedildy anvineflduieioulaednslvania

q

@ @

Tulasiauwiniu 6 scem wnsuiidnvurinsuasilduisnvaus luniavasunvanidauinidn

[
e -

asnsEaeTiIvtresildy Miidefiansanniadaingesflduiedoule (nwil 4) asudiu
P e o i e A o A = ' [ ' .

Idlaldsmsluantalulnsiaumingy 2 scem afduiidnwusvuniiuwuuliddeaing (void)
wetilaansiluawdalulasiuiiuduwdu ¢ scem  WavdlaseasradusuunvannausSerly
anwugreduuisLasilvevinsludefduraudrann gavhediowmudnslnaniadlulasiou
WNAU 6 scem  Llaflaufidlaseasiwuukyiaanainsdanwue AUt 1A UL UL LU LD
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