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Abstract

In this study, we investigated the particle formation during the deposition of borophosphosilicate glass (BPSG) and
phosphosilicate glass (PSG) films in thermal chemical vapor deposition reactor using in-situ particle monitor (ISPM)
and particle beam mass spectrometer (PBMS) which installed in the reactor exhaust line. The particle current and num-
ber count are monitored at set-up, stabilize, deposition, purge and pumping process step in real-time. The particle num-
ber distribution at stabilize step was measured using PBMS and compared with SEM image data. The PBMS and SEM

analysis data shows the 110 nm and 80 nm of mode diameter for BPSG and PSG process, respectively.

Keywords : PBMS (particle beam mass spectrometer), ISPM (in-situ particle monitor), BPSG (borophosphosilicate

glass), PSG (phosphosilicate glass)
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Table. 1 Process steps of BPSG CVD.

step number 1. set-up 2. stabilize 3. deposition 4. purge 5. pumping
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Figure 1. Schematic diagram of the experimental set—up for measuring BPSG and PSG particles

with the PBMS and ISPM.
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Figure 2. ISPM (a) and PBMS (b) monitoring for measuring BPSG particles.
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Figure 3. (a) Particle current measurement as a function of deflection voltage by the PBMS,
(b) particle size distribution by data inversion of Fig. 3 (a) on BPSG deposition process.
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Table 2. EDS analysis of BPSG particles sampled by PBMS TEM grid.

Elements Weight % Atomic %
B 0.00 0.00
] 58.50 71.67
Si 31.85 22.23
P 9.64 6.10
Total 100.00 100.00

150nm | 2 3 l

Figure 4. TEM micrographs of BPSG particles
sampled by TEM grid in PBMS.
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Figure 5. ISPM (a) and PBMS (b) monitoring for measuring PSG particles.
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Figure 6. (a) Particle current measurement as a function of deflection voltage by the PBMS,
(b) particle size distribution by data inversion of Figure 6 (a).
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