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Improvement in Stability of Boron and Phosphorus in TEOS/O; BPSG Films
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Table. 1 TEOS/Os BPSG Film Quality according to the Various PR Strip Method

. Film Quality
No. PR Strip Method R. I | Thickness (A) ; B/P Concentration
1 | As Dep 1.465 6909 2.24/5.97
2 | As Dep + Oy/HzS04 1.415 7045 0.00/0.82
3 | As Dep + H0y/HsS0s 1452 | 6881 5.47/5.73
4 | As Dep + Anneal (870C, 30min) | 1461 | 6615 3.04/6.04
5 | As Dep + Anneal + O3/HpSOx 1.453 6646 7.92/5.81

Table 2. TEOS/0O3 BPSG Film Quality according to the Densification Temperatures

As Dep After Densification OvHaS0s #%
No.| Temp. - : - : ,‘
R L | THK.. B/P R IL|THK.| B/P |R L | THK.| B/P
As Dep | 1465 | 6635 | 12.24/597 1415 | 7088 | 0.00/0.82

2 | 700C [ 1455 | 6507 | 12.56/556 | 1456 | 6297 | 1345/5.77 | 1450 | 6342 | 13.15/5.74
B00T | 1451 | 6736 | 13.71/6.26 | 1.468 | 6426 | 14.45/6.46 | 1451 | 6548 | 12.70/6.34

153



<3 e T

e /
N
i #
P SRS A
' oo i
: J ! I t:
. VA
J
Fig. 1. FTIR spectrum of the as-deposited BPSG film,
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Fig. 3. FTIR spectrum of the as-deposited BPSG film
after H202/HzS0, treatment.
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Fig. 2. FTIR spectrum of the BPSG film after Oy’H2S04
treatment.
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Fig. 4. FTIR spectrums of the BPSG films :
(a) as-deposited, (b) after heat treament for 30
minutes at 870C and (c) after O3/HaSO, treatment
followed by heat treatment at 870C for 30 min .



L0G CONCENTRATION, atoms/cc

(a) as-deposited, (b) after heat treament for
30 minutes at 700C and (c) after O3/HaSO4
treatment followed by heat treatment at 700
for 30 min.
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(a) as-deposited, (b) after heat treament for
30 minutes at 800C and (c) after O3/H2S0,
treatment followed by heat treatment at 800C
for 30 min .
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Fig. 7. FTIR spectrums of the BPSG films : Fig. 8. FTIR spectrums of the BPSG films :
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Fig. 9. FTIR spectrums of the BPSG films :
(a) as-deposited, (b) after O3/H2SO4 treament,
(c) after OyH;SO4 treatment when heat-treated for
30 minutes at 700C, (d) after 03/HaSO4 treatment
followed by heat treatment at 800TC for 30 min,
and (e) after Os/H2SO4 treatment when heat-treated
for 30 minutes at 870C.
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Fig. 10. Scanning Electron Microscopy of the BPSG films :
(a) without heat treament and (b) with heat
treament at 700T.
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Fig. 11. SIMS profile of the BPSG films : (a) without flowing process. (b) after flowing process at 870T.
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