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low temperature, have many applications in SCEER I A
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microelectronics such as: passivation coatings, i . . . . . . .
interlevel dielectric, and gate dielectric involved as well 0 2 ‘ o 8 w0 2w
in integrated metal oxide semiconductor field effect ELECTRIC FIELD (Mviem)

(TFTsf**3.  Plasma Enhanced Chemical Vapor @ argon flow of 150 sccm.
Deposition (PECVD) is one of the most important Table 1 shows the parameters extracted from the |-

process used in these technologies due to its suitable @nd C-V curves. The leakage currenkXlvalues
characteristics such as good step coverage lowvere obtained with a 4 MV/cm electrical field applied

deposition temperature, high deposition rateletc. tTo gl‘e f.al_pa(;,(ltors. ¢ and breakd renath extracted
The home made PECVD cluster tool system, used ir}rgmethé I_Eacﬁ%zscurren and breakdown strength extracte
this study, was described elsewht?e It has three '

process chambers, a load lock and a sample A flow /Annealing) i (pA)at| Eep | Qss
manipulation chamber. (sccm) | time (h) | 4 MV/iem [(MV/iem™)| (10*cm?)
The silicon oxide deposition process is carried out as-céep. 45220 36358 (1)'12
in the basic process conditions: the TEOS, oxygen and 9 19 10.2 171
argon flows are 7.5, 450, and 0O to 200 sccm 12 4 10:5 2:05

respectively, process pressure is 1 Torr, temperature is

375°C, RF power is 400 W and distance between We can observe an improvement of the leakage
electrodes is 10 mm. current as well as in breakdown strength in the annealed

After the deposition process, the samples aresampl_es. The annealing time has low influence on _the
annealed in a conventional furnace at®&d@uring 6, 9 electrical parameters. The I-E curve of the as-deposited
and 12 hours. sample shows a high leakage current that is related with

Figure 1 shows the deposition and etch rates as 4N€ frapped charges in the silicon oxide flnafter the
function of the argon flow. One can observe two @Mealing process, at low temperature, these trapped
regions: the first one (0 to 65 sccm of argon) in whichcharges are removed or rearranged inside the oxide.

the deposition rate decreases, the second one (80 %owever, the atomic structure of the silicon oxide is not
200 sccm of argon) in which both the deposition rateS'dnificantly — changed,  because  the  annealing
and the etch rate increase. Indeed, in the first regionf€mperature is rather low (680). Then, atomic
films are denser that is confirmed by a slight decreas¥@cancies can be generated due to the trapped charge

in the etch rate measurement which can be attributed tEfarrangement increasing the effective charge density

the higher argon bombardment of the surface. In thdQ@SS): _ iy

second one the observed behavior is attributed to a 1he influence of argon in the deposition process of
higher collision rate between the argon and TEOSthe PECVD silicon oxide was analyzed. An annealing
molecules in the gas phase, which promotes a highe?’0CeSS at low temperature promotes a rearrangement
decomposition of TEOS improving the deposition rate. Of the trapped charges into the silicon oxide layer. We

s observed an improvement in the breakdown strength,
" el M but the effective charge density increased. The
gn,\ / 12 annealing time has low influence in the electrical
£ o \ /'\ Mg characteristics of the deposited film.
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