Journal of the Korean Vacuum Society
Vol. 6, No. 1, February 1997, pp. 77~84

= W 7](Resistor)t= 3] 2] 78 7ha], A 5ol A

=34 CE Cermet HIOIXEHA| H|Z0| 245 AT
&8 - RSP - HMIZ - HAF* - 0|HE* - XEE

SrAbOl &R A Egrka), *sbaly) A ot uhabv)a Al

(199611 129 59 A5

A study on the manufacturing of super precision multilayer
cermet thin film resistor

M. S. Huh, S. W. Choi, H. G. Chun, S. C. Kwon*, G. H. Lee* and T. Y. Cho

Department of Materials Science and Engineering, University of Ulsan
*Thin Film Lab., Korea Instituted Metal and Machinery
(Received December 5, 1996)

e 9} - DC Magnetron Sputtering #8072 9171% % Alumina7|9 (3174 4mm, Zo] 11 mm) 3ol ()2
TCR%A&Q/‘ TaNm(li'—_‘r_ﬂ])Q]— A(+)o] TCR\:A}O] Cr(r}‘)\) uhﬂ i ”ﬂ“ 744 443,] 7% o}u = M1 z /(hﬁ ‘16‘7] 1“
zabdeh sz o A AT ReyE 1 kF o R Foln BEUS Ay gste] el Ta,0s M 18 Ta04
TaN, /Cr/ALOy(substrate)2] th3 wHaba gl 2] 23p vk, A ek 2307 9H& 1, Nog), Ag)e] #47 §)ow
7] vhEubuhg) zh eke) A E oF 10,1008 500 nm T 2 E A0S u), Re= 1 k€0 9F TCR =20+ 5ppm/(‘°
24w A ek 7 A EE 9l o)

Abstract - Super precision resistor was manufactured by controlling properly the thickness of TaN,,
(negative TCR) and Cr(positive TCR) deposited on cylindrical alumina substrate (diameter: 4 mm,
length: 11 mm). Multilayer thin film resistor of Ta,Os/TaN, /Cr/Alumina (substrate) was manufac-
tured by depositing of Ta.O; film on TaN,, film to increase Rs to the level of 1T kQ/1 and to pas-
sivate the film. Super precision resistor with TCR of 20+5 ppm/'C and Rs of 1 k€}/{1 was manufac-
tured by depositing thin layers of about 10 nm Ta,Os, 100 nm TaN,, and 50 nm Cr film under the
propetly controlled sputtering condition.
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Fig. 1. Schematic diagram of the structure of thin film
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Table 1. Sputtering Conditions

DC Magnetron Sputtering Chamber Volume: 10.5 liter
Target Tantalum, Chromium (99.99%, dia: 67.5 mm, t: 6 mm)
Distance Between Target and Substrate 5cm
Sputtering Gas Ar (99.999%)
Reactive Gas N, (99.999%)
Temp. of Sunstraic 200°C
DC Power 5.67 W/eny'
Substrate ALO, (dia: 4 mm. /2 11 mm)
Deposition Condition for Tantalum Nitride & Chromium
Gas Flow Rate Ratio Ar N,
_ Ny(scem) Gas Flow Gas Flow
"~ N2(sccm) + Ar(sccm) Rate(f,,) Rate(f,.)
0.0476 20 1
0.0625 20 8
0.0909 20 20
1.0000 20 X
1.0000 60 X
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