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Adhesion and Agglomeration Phenomena of Pt Film of Resistance Heat Source
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Abstract The adhesion and agglomeration phenomena of Pt films used in various electronic com-
ponents were studied. In order to improve adhesion without deteriorating the temperature coefficient of
resistance( TCR). Al, Si oxide was used as a adhesion promoting layer. That showed good adhesion and
high TCR. Through heat treatment of 600900°C in N, the agglomeration of Pt films depended on the
roughness of substrate. The Pt films deposited on the Si;N, and other smooth adhesion promoting layers
agglomerated at 900°C. But those deposited on the Al, Si oxide adhesion promoting layer with rough sur-
faces agglomerated at a relatvely low temperature of 600°C. The formation of extraordinary central
agglomerates and agglomerates—depleted zone were found by the heat treatment above 800°C
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Table 1. Glue Layer Preparation Methods for
Spec1rnen A-H

Spemmul Adhemon Promotmg La;cr Prepardtlon

A LPL\D SuNA( A

B Wet ox1dat10n Si0., 4 )UOA

Wet ox1dat10n SiO. 4 0A

C Reactive sputtering : A 20y 400A (Al tar
get, 0.4W/ cm Smtorr Ar: O_, 101

. Wet omdatlon Si0. 4000 A

! E-beam evaporation : Si 100 A

Reactive sputtering : ALO, 400A (Al tar
lget ).4W/enté, 3mtorr, Ar > 0.=1:1)

Wet ox1dat10n %10 4,000 A 7 )

g Thermal evaporation @ Al 400 A
Wet oxiadtion : 6()()°C, 3()min, wet Oy, 0
| 5L/min

V\ct oxidation : SlO 4.( UOA
E-beam evaporation : Si 100 A
F Thermal evaporation : Al 400 A
Wet oxidation : 600°C, 30min, wet O., 0
51/min
G ﬁWet oxidation : 510 4,0 I(J A
E-beam evaporation : Ti 100 A

Wet oxidation : SiO, 400 A
Reactive sputtering : ALO, 400 A (Al tar-
get, 0.4W/cny’, 3mtorr, Ar; O.=1:1)
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Table 2. The Results of the Adhesion Test,
Surface Roughness, and TCR of the Specimens
A-H

) Adheslon Iest

o —— - TCR

Specimen | llophana Acctone R.(A) .
(ppm/C)

Test Test |

f\  poor poor | 21 3812 3843
,B poor poor 18 3810 384

C good good 41 ‘381() 38

377 %,i,gOOdi good 102 ﬁP&Z 38
E pair | “good 69 3815 3844
F exce lcm ‘ cxcellant iR 123 38 b 384/
G exccllent exce llent : 33 3216-3327

exccl]ent excd er{t L) 43 3)33 3;19
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Fig. 1. Optical microscope images of the specimens A-
H after the adhesion test
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Fig. 2. SEM images of the specimens prior 1o Pt deposi-
tion; (a) specimen D, (b) specimen E, (¢) specimen F,
and (d) specimen F(cross sectional view)
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Fig. 3. Depth profile of Auger electron spectropscopy
of the specimen F
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Fig. 4. The surface average roughness variations of the
specimen A and F as a function of annealing tempera-
ture(annealing time 1hr)
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Fig. 6. SEM images of the top surface of the specimen F after heat treatment: (a) 600°C, {b) 700°C. {¢? 800°C and
(d) 900°C
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