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Electrical Characteristic of Ni-Cr-Al-Cu Alloy Thin Film Resistors
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Abstract

In this work, we made the precision thin film resistors of NiCr alloy (74wt%Ni-18wt%Cr-
4wt%Al-4wt%Cu) using DC/RF magnetron sputtering method and studied the sheet resistance and
TCR(Temperature Coefficient of Resistance) etc.. of the Ni-Cr-Al-Cu alloy thin film according to the

change by annealing treatment to 400C in air and nitrogen atmosphere and the

change (power,

pressure, substrate temperature) of sputtering process.
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Table 1. Sputtering condition.
T 2 s =4
J[®2% () 25, 200, 300
DC Power (W) 250 ~ 550
Pressure (mTorr) 5~ 25
Ar Gas Flow (sccm) 30 ~ 60
Annealing 150°C ~400°C ( Air, N2 )
H 2 BAY A ARFHE,

Table 2. Flow chart of thin film resistor.
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Fig. 1. Cell of thin film resistor.
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Fig. 2. BSE image of target.
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Table 3. Alloy content of target and thin film.
Ni | Cr | Cu | Al |Ni/Cr
manuf.spec] 74 | 18 | 4 4 | 411
Target| Ni-rich4t |74.8(178] 39 | 31 | 420
Cr-rich% 1184765( 21 | 30| 0.24
thin film 70711731 4 | 4 | 431
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Fig. 3. Thin film's XRD with annealing.
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Fig. 5. Thickness with deposition time.
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Fig. 6. Sheet resistance about substrate.
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Fig. 7. Thickness and Rs with power.
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Fig. 8. Rs with annealing treatment.
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Fig. 11. TCR with annealing and substrate temp.
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