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Abstract

In this work, we studied the characteristics of nitride films for the optimization of PMD(pre-metal
dielectric) linear nitride process, which can be applied to the recent semiconductor manufacturing
process. We split the deposit condition of nitride films into four parts such as PO(protect overcoat)
nitride, baseline, low hydrogen and high stress and low hydrogen, respectively, We tried to find out
correlation between BPSG deposition and densification. In order to analyze the changes of Si-H and
Si-NH-Si bonding density, we used FTIR area method. We also investigated the crack generation on
wafer edge after BPSG densification, and the changes of nitride film stress as a function of RF power

variation to judge whether the deposited films.
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Table 1. Process conditions and film
characteristics.
1) PO 3) Low
. 2) Baseline ) Lo 4). Low H,
Nitride H, High stress

i 690 scern | 370 sccm | 110 scem | 110 scem
NH; 3900 scom | 2800 seem | 3750 scem| 3750 scem
N2 1300 sccm | 3000 scem | 3750 scem| 3750 scem
IIF RF 600 W 500 W 440 W 410 W
LF RF 40 W 170 W 110 W 140 W
Pressure | 2.3 Torr | 1.7 Torr | 1.8 Torr | 1.8 Torr
Temp. 400 T 400 C 400 € 400 T
Thickness| 4000 A 4000 A 4000 A 4000 A
Stress | -200 Mpa | -230 Mpa | 10 Mpa | -365 Mpa
RIL 210 2.00 1.88 188
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Fig. 1. Process flowchart for analysis of
PMD linear nitride film.
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