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Abstract

Precision thin film resistors using evanochm R alloy were fabricated by dc magnetron sputtering

method. The physical and electrical properties of the resistors were studied after treatment of thermal

annealing. The crystallization of the film was increased as the annealing temperature increase.

Diffusion and oxidation of Cr and Al elements were occurred into the film surface. The minimum TCR

values of 10.46 ppm/C and 10.65 ppm/C were measured at the annealing temperatures of 200 C and

300 C, respectively. We are conducting additional studies to improve characteristics of our resistors for

practical device application.
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Substrate cleaning
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Resistor pattern lithography
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DC magnetron sputtering & lift off
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Bonding pad pattern lithography
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Ti/Au evaporation & lift off
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Thermal annealing
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Measurement
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Fig. 2. Process for the fabrication of thin film
resistors.
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Fig. 3. XRD patterns of thin films for various
annealing temperatures.
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Fig. 4. TEM white field images and diffraction
patterns of thin film cross-section for
various annealing temperatures: (a) as-
deposited and (b) 500 C.
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Fig. 5. AFM images of thin film surfaces for

(a) as—
(c) 400 T, and

various annealing temperatures:
deposited, (b) 300 T,
(d) 500 C.

EOL9AY 2z

Table 1. Surface roughnesses for various annealing

x93 A7)

temperatures.
tAnnealing As-
emperature deposited 300 400 500
Roughness i )
(rms) [A] 21.56 235 | 675 | 22.01

sl A dxje] A AlEL oF 2156 A9 J¥ AR
718 Zrevh 2y 300 T EAd A]Jqowu =
xlo} ;Hz%»ﬂi 015} 7],;]_ go C-’-F 235
AR G ¥l o)F
A 500 C ExE A Ho| 1t o w 71% =
AR 827 P Z7retel oF 2201 A9 ZE7tE A
A7 Fel # o ool dxgE iR 2 AH
sl B ks OJ ¥ %8 2 g9 3

J
Aol meE ABRE Alm

M

5
23
e
=

55

AR g eks] =g, A199 A13, 200613 19

Intensity [keps}

30 40
Etching Time [min]
(a)

Intensity [keps]

] (b) 500 T A8 F
ahuko] AES Zlo] ®Al

. AES depth profiles of thin film for
some annealing temperatures: (a) as
—deposited and (b) 500 T.

Hle

Cu N ]
lo}ow 05 A @ AA (a)9]
el SiOy7t
2 A6 A8
HPon, FyoA 9
500 T @Ag Ay 2
Aol Al YAawol F =]
Cr203, ALO3 2858 A3 Aew HolW Ni
© et Rl e Adig A4

GEEE
A

h



1. of KIEEME(in Korean), Vol. 19, No. 1, January 2006.

85
[F=— Evanohm R2000A |
8.0+
=
é L]
o 75
[543
c BN
‘KE N,
%}
.g -— N
© 704
3
< o
7] .
6.5 -
60+—vr—-"-7——
0 100 200 300 400 500 600

Annealing Temperature [°C]

ag 7. EAe 2ne e
Fig. 7. Sheet resistance of thin film as a

Aol WA wah

function of annealing temperature.

2 wolg wetd evanohm R 9 AlHL E4
g 2o Zvle] Wt Cr 2 Ale] HHoge] &
Abxh bl Qla] Hhhe EE?TJ‘JrQ‘O] FHoRH
Fﬂ Cr:0s, ALO; 2F8-& 3 W49 Ni-Cr-Al-Cu %
2 U A e Z*é-rdt}.

3.2 dtatqgtel MU E4A

(1) HAMg

oy 72 4-gARez A dAg nE
AAg 24 Axg Jepdoh dxd] " AHe
ooz oF 769 Q/sgd e WA gs 7HAH
300 C& A AL oF 657 Q/sq = M
e g welvh ol dAdd uhE A HA
el 942 Aujd 9 AAL}, a8 A4 "EA
a7 F7E deys d@4os Bl ey
400 T ool dAE AR Afolw U Abs
g o2 Qlste] uba] WA Fhol Fhek B
S ®Qlth 300 T AR A5 Astd wAFZS
13144 p& - cn =A €A AEe v AF FAFgH

#E BT

@ Mg2H=TCR)
3

Uge £ Wste ue Agge] was F
A ewAsE z2A8Y. F4H TCR 2348
L% 801] et TCR 2 948 A AR

o] A 73 3 ppm/CE Holal 200 T ¢ 300 T
10.46 ppm/T % 1065 ppm/T2A A
> golthrh vhA] At Frhsted 400 T,

56

70 - \ /

60 -

404 "\ /

TCR [ppm/°C]

30 N /

20

T T T T T T T T T T
0 100 200 300 400 500

Annealing Temperature [°C]

ag 8. gAY ko wE HIFgL=AT
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