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Abstract

In this work, we have been studied the characteristics of each nitride film for the optimization of
which can applicable in the recent semiconductor

PMD(pre-metal dielectric) liner nitride process,

manufacturing process. The deposition conditions of nitride film were splited by PO(protect overcoat)
nitride, baseline, low hydrogen, high stress and low hydrogen, respectively. And also we tried to catch
hold of correlation between BPSG(boro-phospho silicate glass) deposition and densification. Especially,
we used FTIR area method for the analysis of density change of Si-H bonding and Si-NH-Si bonding,
which decides the characteristics of nitride film. To judge whether the deposited films were safe or
not, we investigated the crack generation of wafer edge after BPSG densification, and the changes of

nitride film stress as a function of RF power variation.
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Table 1. Each process condition and film p—— L — )
characteristic Nitride only BPSG After Densification
PO Nitice| b) Baseline o) Low 1| & Low T, @ FO N
SiH, 6%0sccm | 370socm | 110scom | 110scem
NH; 3900sccmn | 2800scam | 3700secn | 30scem 4
N, | 130sccm | 3000scem | 370scem | 370scam 3s | (WSS OSH
HFRF | 60W | S0W | 40w | 410w ; 2_2 i
LF RF 400W 170W 110W 140W © ot
Pressure | 23Tar 17Tor 18Tor 18Torr <15 I
Tao | 40C | 40C | 40C | 40T sl
Thickness| 40000A | 40000A | 40000A | 40000A 0 —— —— e
Stress | -200Mpa | -2Z0Mpa | -10Mpa | -36Mpa Nitride only BPSG After
Rl 210 200 158 183 Densification
{b) Baseline

40



35

25

Area
w N

-

Qs

W S-NH-Si OSiFH

[ = . [ 1 N (a) PO Nitride (b) Baseline
Nitride only BPSG After Densification
(C) Low H2
[ WSS OSHH
(c) Low Hz (d)Low Hz, High stress
! ' 2| Hination 2
Nitride only BPSG After Densification % 4. BPSG Densification & wafer edge.
) LowH2, Hich stress Fig. 4. Crack of water edge after BPSG densification.

a8 2. PMD M¥ Hsjolg

24 @

2} =HY FTIR Area

Fig. 2. FTIR area analysis of PMD Nitride. 500 .
40 Iy
WSS e 0 [* .
1} — OSHH a 1Wrid &
= JHib B
Lo8f % -100
[+}] ! O
< 06 | & 200
q -300
04 t —a0 r
02} ) ~500
. 1. = . LF/HF
1) PO Nitride 2) Baseline 3) Low H2 4) Low H2, High
stress ¥ 5 LF/HF RF Power W3l W& Low H»
. . . Nitnide film Stress ®3}.
a2l 3. BPSG densification X, Fo| 2zt Zshy B

FTIR Area 915}

Fig. 5. Stress change of low H: nitride fim as a
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Fig. 3. Change amount of FTIR area before and
after BPSG densification

41



