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The Study on Formation of Platinum Thin Films
for RTD Temperature Sensor
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Abstract

Platinum thin films were deposited on Si-wafer by DC magnetron sputtering for RTD (resistance
thermometer devices). We investigated the physical and electrical characteristics of these films under

various conditions, the input power,

annealing these films.

working vacuum,

The deposition rate was increased with increasing the input power

temperature of substrate and also after
but

decreased with increasing Ar gas pressure. The resistivity and sheet resistivity were decreased with
Increasing the temperature of substrate and the annealing time at 1000 C. At substrate temperature

of 300 C,
and 240 min, we obtained 10.65 4« & - cm,
TCR(temperature coefficient of resistance).
indicate that the Pt thin films deposited by
development of Pt RTD temperature sensor.
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input power of 7 w/cr, working vacuum of 5 mTorr and annealing conditions of 1000 T
resistivity of Pt thin films and 3800~3900 ppm/T,
These values are close to the bulk value. These results

DC magnetron sputtering have potentiality for the
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Fig. 1. Varations of the deposition rate of Pt
thin films deposited at increasing power
and Ar pressure.

2y ¥l A &(Resistivity)

Zzkal F & (adsorptiom) H i Y&l surface
mobility® ZF7iAzerg B3, #AH 43
E4e g 9ws d8 4 oltd Surface
mobility = 1% %, AHEY voltage T2t uh
& Ar dAke FEAUA FoF € Awe Ar 7
ok Bol oaia FrbEc” e AuA A
7oA E 3 4Rt ?3*}5 i
2127t 71 F@el  resputtering # 7]
surface mobilityss Z23H4 B, ]

Lq‘ 3“ ‘3]_%,: ol Z}-,l} ﬂ/—‘v\g
: HEn7t 2ES5E FC
7= 7} Hyps s we 93
£ T F o dAgE
9] 14 4 Adzd dH
& 2HHE 4% 7 %
i T g Sy

44 power(d~13 W/am) %
(3~7 mTorr)Oﬂ we ptoubate) WA WSt



2 e #Holth 4 W/ewell A 1803 p Q - eml
t ehatel v A dol 7 WemolHE 16. 48 £ Q -
em2 Zasgd. 28y 7 Wer o4 ¥
powercl A= ulele) wjAggtol 238 FriEE
AE B 4 ded, ol d¥ power?t F7Hgol
wel YA & EFAUXE 72 427 7
ol  resputtering Aoz <l surface
mobility 9] #Aa2 utete] EXe] AtHE HoR
Atz "ok

BH Ar 7t wE u A HWIE B2y
Ar 7t2qtgo] e HAF S 2HeEHA
oAdliz Ar ol29 F7t FAFLE U BF
Zetzol Fgoz dube] Ay BAo] AuH

Hscattering) 5ol FHHAAY Z& 71874 F
23 £E5UANE 1D E9dx Rsziz A
22 (adhesion) % A71H HAo] ¥ dgto] 3
A=, = Ar 7hAgE Flel e ddHo
24 7h2) gEE F7hE

ETENA(ARH
ol FA £3 G v

T A2z AsEHT, g ?‘]‘%*]}ﬂ Ar 7F2=¢t
Hol & A 27EFHA FA7behe Ar oj20]
F7tete o] Brlez WolA LH’: dAES
s

0

J

B A9 ME 5 mTorrdl A %53 A7 &
Aol Htubg A& £ qlslew, 2 o ¥
Ae mAgge] 438 F/HAD Ar 7h4gH
ol o F7tEFE dute] SX4o] ¢ Astd A&

POWER [Wicnr']
4 [} 6 7 8 L] 10 11 12 13
195 T ———T—— T

. 4 » Ar Flow Rate = 80 (scem)

(] 19 Témperahure = 27°C

d -»-Power dependence(at SmTorr)

3 " —e-Vacuum dependence(at 7 Wierd )

>

=

>

=
4]

(2]
ul
[ 4

16 . " 1
3 4 s [ 1
PRESSURE [mTorr]

33 2. 98 power ¥ Ar 71248 E7te] e
Pt dtete] WA g @3}

Fig. 2. Variations of the resistivity of Pt thin

films deposited at increasing power and
Ar pressure.
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Fig. 3. Variation of the resistivity and sheet
resistivity of Pt thin films deposited at
increasing substrate temperature.
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