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Abstract NiCr thin films were fabricated by rf magnetron sputtering for applying to both the top electrode
and absorption layer on Pb(Zr,T1)O; (PZT) thin films for infrared sensors. The rms roughness and resistivity
of NiCr films prepared with Ni power of 80 W and Cr power of 50 W showed the most stable oxidation
resistance after annealing at 600°C for 5 min in oxygen ambient. The rms roughness and resistivity of NiCr
films annealed at 600°C in oxygen ambient were about 20A and 70 pQ-cm, respectively. As-deposited Ni/PZT/
Pt and NiCr (Ni 80 W, Cr 50 W)/PZT/Pt structures showed well saturated hysteresis loops. However, in case
of the samples annealed at 500°C in oxygen ambient, only NiCr/PZT/Pt showed saturated loops having a
remanent polarization of 20 uC/cm?. Ultra-thin NiCr films showed a possibility as a top electrode for infrared

Sensors.

Key words NiCr alloy, roughness, resistivity, infrared sensor, Pb(Zr,Ti)O;

1. B
A A Pb(ZrTi)O; (PZT) ¥ehe BI3dA v ze

2 MEMS A& 23tslo] o2 717 bt 882 9
ated Eo] gob P pzT whgte] A Fa3d 28
ol & vt 2AAMEA Y] Aot HoM A
AN AL FAY T 2 AAd s A
H 3o o) FHE o =2H IH
HA AFolth, A= AM R ALRE7] X =
7} 7Vsd &0 R FIsojolyt sl 3 5
YA 242 47 o]Esteopdt gtk WaE

A9l oz MEe 47] AsiMe =2 B
Yt 2 48%8 2= FFA0 Zasih

AR A 9] Fafol QoA A= 2 F5F
she Aoz & deiA glvt 2™ 79 9
A 24 black platinum 2 black golde= & ¢
Ao S AT ARAFoE HEHJTES o
U oolyst dgle) FoA o A=) Azket oA
2 2 7E w2 G iAoy, 1 A §F
Y] stellA] w9 34 b2k 223 &4

FES] AT @ WS Y AT} F4EY 9

1

B
R
o rlo

2 _;?: o
gt - 12
ol mw—“
%

&

G

i i o

ool
ol

Pt
T

i

*E-Mail : sgyoon@cnu.ac kr

640

>
i
o,
=3
I

AHg-Ste
Mo A
o] Ni/PZT
714 &
HAZo =

I
23
x o

3
v
N
=z
L
Z
rx ox
e
)
Nl

>
s

0>' rE
=T

Rl
i
Fd

oA X T e
e lo ¢ B O e

-
N
-

% o

!
o

j=)
g A Fo R ATHA M Hg AA
ZT 9t A 4R d=02AM9 §4&

-

rob o

P 548 H7te] 9
o Si 71 ¥l NiCr 92 44 9471914 €4
ted w7 9 HAY Fol) Bste] ZARITE PZT
o] ZHd/dE& 243171 A3l lift-off photolithography
o]l AEAFT NiCrg F48t, IHE +
00°C #7104 I skt

PN oL B ok
[}

fr oL 2

o o 1o

2. MY w

NiCr A=E& Nis} Cr multi-target2 ©]838k rf
magnetron sputtering®] &3 Si 7] o F3ElA A
FozA e EA4E H7VSE, Pb(ZraTins)0sS 3%
S Wrtstz] sl PZT/PUTI/SIONSi 718$lol A7 A=

= =1



o)X AME 9l T2 0 ZA] f Magnetron Sputtering®ll 2J3] AZE NiCr 22e] 54 641
o= 34 0}9&1‘/} NiZ2< 213 powers 80 WE 74 i 5
NAL Cr F2E A% poweres 0014 60 W7HA W3} - (a) g vNam
A 71HA NiCr tﬂ-ul—,} 283 2 AnNF )\-];QE ZAF8H "é Cr: 60W >
gk Nicr 43 2 PZTE A% AME 27 27e >
nMewﬂ&%dﬁﬂw%ﬂ%uﬂwlEwU‘mﬁ%% R i
& FA} Az VA (Scanning Electron Microscopy :;:, Cr: 40W
(SEM), AKASHI DS-130C)& o83l ARttt &4 (-2 P
AZ7le dA g2 dvlF (Atomic Force Microscopy 3
(AFM) Autoprobe CP research, Park Scientific)e ©]-& = Cr:(
A, ARz 2 A4S XA IFEYE(X-ray 20 2|5 3.0 3.5 4.0 4l5 ' 5.0 ' 5I5 60
Diffraction Patterns (XRD), Rigaku D/MAX-RC)2.Z 20
H 39 NiCr 2hate] ol W& 24 E¥= (Auger - -
Electron Spectroscopy (AES), VG Scientific Microlab — (b) Si g §:r
310D, UK)E olgaied Salsigieh. A3 wiAge 4 2 | o g g%
A (four point probe, CMT-SR 1000)& ©]-&3}5ic}. 3
NiCr/PZT/Pt AN 729 FHA4 F4& RT66A % Lo
(Radient Technology)y& ©1-8-3te AM&tgich. PZT =t = lcr:aow
o] A714 AAe F4& 98 AF AFL liftoff 5
photolithography B4S 3k AR AZ(500 x 500 8 AT
) BASEE, 4F AFe) dAE 500°C A £ Jcr:ow

EH710AM 5 & ¢ e

3. #3 ¥ I#

Fig. 12 Si 7|#$l Cr 9 powerd] wel F33H
NiCr 82} 600°C AFARE-716A 5 & 53 €4
g abre] XA E" el Fig. L@l 34
ek Cre] powerol]l F#glel & FAHL USE Y
ER AL ik ey ket o] Ao JHed Cr &2
Ni¢] peak-e HAE 4 AATH'? 1FA A NiCr
HhkS 600°C 2hA F9710A SE B EXEE B3t
o Abs} A g Au Rt o] A= Fg 1(b)el Y
EPAITH Fig. 1(p)elA & 4 = ZAME Ni 7] &

20 25 30 35 40 45 50 55 60
20

Fig. 1. X-ray diffraction patterns of 200 nm thick-NiCr alloys
(a) as-deposited and (b) annealed at 600°C for 5 min in O, as
a function of Cr sputtering power.
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Table 1. Deposition conditions of NiCr thin films by rf magnetron sputtering and PZT films by chemical solution deposition (CSD)

Deposition parameters NiCr pPZT
Substrates PU/Ti/S10,/Si1
Target materials Si(100),PZT/PYTi/SiO,/S -
Working pressure Ni and Cr (2 inch) -
dc power of Ni 6.0 X 107 Torr -
rf power of Cr 80 W -

Ar gas flow rate 0~60 W -
Deposition temperature. 50 scem -
Room temp. _

Annealing temperature
Composition

Coating speed

Baking temperature & time
Film thickness

Post-annealing

500~600°C for Smin in O

5~200 nm

Pb1.0Z03Tio7)Os
3500 rpm
400°C for 10min
250 nm
650°C for 1min in O,




Cr:30W
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Fig. 2. Cross-sectional SEM images of NiCr alloys (a) as-
deposited and (b) annealed at 600°C for 5 min in O,.
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Fig. 3. AES depth profiles of (a) Ni and (b) NiCr (Ni 80 W
: Cr 50 W) annealed at 600°C for 5 min in O,.
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Fig. 4. The rms roughness of NiCr alloys as a function of Cr
sputtering power before and after annealing at 600°C for 5
min in O,.



2 g]}\i AXE Y8l =

L_%

Crg FH3A ¥ Ni o Aole }?:l'%?l' HA7]
z7te By 2y cel %,
P‘?}‘ﬂ} wE} 7%%4_71% Tadle AYE
¢l Cr powerdlA 7H8 & AAZI(4A)E UrE}LH;’iE}
. NiCr wt=he] v)A g2 Fig. 590 UrE} AAE A
Aol wvhake] wA e Cro] gae] FElel A dA

10° .
10° —— As-deposited
= 1071 —&— 600 °C, 5 min, O,
]
(] B—m
C:L 10°} e ~a
< 10°
‘a, 3
3 10y
8 10°}
O—0O—g-—O—
8 4tf o0 "0 S ™
1
10)
100 L 1 I o . H ' 1.
0 10 20 30 40 50 60

Cr sputtering power (W)

Fig. 5. The resistivity of NiCr alloys as a function of Cr
sputtering power before and after annealing at 600°C for 5 min
in 02.
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Fig. 6. The hysteresis loops of PZT films; (a) N/PZT/Pt and (b) NiCr(Ni 80 W:Cr 50 W)/PZT/Pt structures, and then (c) N/PZT/
Pt and (d) NiCr(Ni 80 W:Cr 50 W)/PZT/Pt structures annealed at 500°C for 5 min in O,.
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