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(Effect of Surface States of the Substrate on the Temperature Ramp-

up Rate During Rapid Thermal Annealing by Halogen Lamps)
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Abstract

In case of the rapid thermal process by halogen lamps, an optical pyrometer is generally used
to measure the temperature. It is, however, necessary to measure the temperature by the
thermocouple when the process temperature is lower than 700°C and the correction of the
temperature is required. Contact by the PdAg paste is commonly used but in this case it is
impossible to see the effect of surface states of the substrate, which is critical in the rapid thermal
process.

In this study, real temperature ramping speed of silicon substrates covered with various thin
films such as SiO,, SizNg4, dopants, and conductive layers (Ti or Co) was investigated by a
mechanical contact of the thermocouple. And the results were compared with the case in which
the contact was made by the PdAg paste. Effect of process ambient was also studied.

It was found that depending on the surface state, overshoot more than 100°C could occur. It
was also found that in case of the substrate covered with conductive layers, mechanical contact
might render the correct temperature.
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Fig. 1. Schematic diagram of the RTA system.
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Fig. 4. Comparison of temperature profiles of

the unattached thermocouple and p-
wafers when controlled by a open loop
configuration. {mechanical contact and
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Table 1. Comparisons of the ramp-up rate, the
overshooted temperature, and the steady
state temperature of the various samples

‘r\ with different surface state. where the
s § é gfrﬁzﬁf&?iuon&;tmi Qe on b applied power was controlled by the scheme
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Types oiar/n:—up Rate ?:;rps.lzoted Steady State Temp.
1 260 134 917-920
0 30 2 260 106 901-903
Time (sec) 3 277 96 897-8%9
4 244 110 893-8%9
2363 A2 33 Aol & 3 ¢ 2 5 277 43 893 -895
Abefof whZ Z)abel 2w w3} 1,2,3,4,5¢ 6 193 0 900
1AM A A& 6 pastedd] &3 HE(TFAH)

. nitride on p- substrate [about 160nm]

. oxide on p- substrate [about 250nm]

I n+ implanted on p- substrate

1 Co silicide on p- substrate [about 200nm]
. p- substrate mechanically contacted

. p- substrate mounted with paste
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