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Electrical properties of NiCr thin films deposited by rf magnetron sputtering
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School of Materials Science and Engineering, University of Ulsan

Abstract

Precision resistors were prepared by controlling the concentration of Ni and Cr deposited on
cylindrical alumina substrates (diameter: 1.7mm, length: 5.5mm). Deposited films were analyzed with
FESEM, AES, and AFM. As the amount of Cr in the film increases, the TCR was shifted to negative

direction.

Key Words : Thin Film Resistor, NiCr, RF magnetron sputter, Temperature coefficient of resistivity

1. A 2 Agddle 2 gAE 4 zAFA ] P

¥z, Aggy HFAS vegie AdLzASs

o] n=T wAY wE ¢FFE, T ° (Temperature coefficient of resistivity : ©]3}

Azpabgle] 2ol HAS 2IF Hal v|Fe nd TCR)7} +200 ppm/C o)4elmz Aud Az} -

=3 2%, wash, £98 aa ¢ A4 @1ATS A28 AZY Aol PATI,

*ABAS 2FEHD gl 2 F wel Agsu getd $5% TCR 54¢ dehle 2487 A

e ARrIE sAzde e g, s A4 - AE Azar] AN Dolas HYE ol 72
%%, PCB(Print Circuit Board)ﬂi AAe & 53 glop Y

52 9% AUES w3 24 Hojok @ . A
Z‘]Q’ ] }\7(}'-4 Zi‘ﬁLzﬂe_ u} TCROI 71—4 00]] 7].7]}——7_ Zé, ] X% ‘-7] Z1

3

o retstetel Y - - = -
al 321 e g = 19] 2A) whg) TCR §4<¢ & fimF

AgeE Wyoze dEHY, W=, st 4z meH shejop whr) o

.‘?.

s A

ook
o '

_\1

g oy W

-15’.. oft

a9 =24, #9338 59 A% g VY e 84 fim®oz A9 TCR

% =13 2

BA Aha wel o882 4 Ase ZAe ()] TCR

ssEguen. sdaRne oeaa Ay o UC Tl T e .
Bol dvse] & AF As2E Cu-Mn, t}. 1987 Hitachi A74%E A¢] TCR
Ni-Cr-Sizh Ni-Cr-Al S glet, el8 AN 34 fim3e 22¢ F TaN fime

HUorlr 12 o

£ detAz gy

il
MW ok

3
Wy % e o
Lo
>
Ry

I'JlO e
e
Z

A

o2t

oL
o
£

- 411 ~



5 3 3 5 EEE A R
Ta0:%H& ¥4 5 ‘2‘3112‘1}%}% oF 2kQ/ctE E7}
N3, TCR §4& +25 ppn/TCTE A3 AH
ok 4719 oF dekg g
olo} o}, wagAq FFUHE HA 6}0% TCR&
+5ppm/C o2 ¢HF3} AlA Ok tSh‘«‘r 19918 1}
2N e AZRARE FH d7ie
BhS o] &3le] TCR E4 9] %*if_ AEHE A=
3}9&‘;}.[4 -6]

-Cr-Al 61-—'1 m—

B dAFo e f magnetron sputtering HWoE
alumina rod 9] NiCr @& F&si9 nAY
Ag71E 4t stgoh NiCr &5 wehg A9
o+ Adr|y AHAN &foldtx, FiF EA
Hojuxn zhgHolA £4317] wjEojch

2. 4

2.1 utatzat

B Age A4 2HEY Al 2 Q34
A E REHoz WYY ¥ 1F ZL barrel
o)t} Barrel =71 210on @ X 110ma(L)o]
o], barrel 3 HA] GFHURES TIF F
S 98 UEe] g& 300 Vg9 HAFHA
o}

e w3stATAae] Ni-Cr(56:44wi%) Eb
F23se] RF 2HHP-E Ak AHEE 7]
Agel 17molx o7l 55mY L7NE
ALOs¥, AlEE& 2FHHE Fujde] 4
barrel Zxo] #YAIZ | 15X 107 torr7hx
Fu71 ¢ ArgAZAE 20scems E8 FAY
TEES 28~32X10%torr2 #A Y ©& RF
Power®  U7}sl9 583 g EWHE
pre-sputteringdt k. XA FHAZAL £ 1
of deniiion, A4 49 FAEE 29 24
R iei=3

T oft

2L o ot rlo o

22 o eIl M=

a9 20 @A ARy A2FFE UE
ek B dFeAE 2559 470U rodE o
g3t 70 rodd] £EE 85%St BRUL
o, $55 FFAY 14 W folvh. %9 rod
o] Edel A4¥el NiCr e EFE RF

magnetron sputtering ¥3.2

AR g AFE dEAFT)
ek B FAHANA 2 turnTE 2371 4
A AYFYE o HE FAE 10%Z 3

lﬂw

O

Fig. 1. Schematic diagram of rf magnetron sputtering
system.

Table 1. Sputtering conditions.

RF Magnetron Sputtering Charlné)gr?iftcgléx me:
Distance Between Target &cn

and Substrate

Ar (99.999%)
R.T.~200
130~250

Sputtering gas

Temp. of Substrate(C)

RF Power(W)
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Fig. 2. Fabrication flow for NiCr thin film resistors.
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Fig. 3. Electrical properties;
(a) Sheet resistance (b) TCR
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Fig. 4. Area of Ni and Cr atoms from AES

analysis.

Fig. 5. FESEM photographs of NiCr films
deposited under different REF powers;
(a) alumina rod. (b)130W, (c)160W,

(d)190W, (e)220W, (f)250W.
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Fig. 6. AFM images of NiCr films deposited under
different RF powers; (a) alumina rod.
(b)130W,  (c)160W, (dD)190W, (e)220W,

(£)250W.
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