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Abstract—Novel cleaning solutions were developed for O r— T T T
post-CMP process, surfactant tetra methyl ammonium hydroxide L —e— A:NH,OH
TMAH) and/or chelating agent ethylene diamine tetra acetic
Eo1cid (E)DTA) were addec?int% the dilﬁted ammonium hydroxide 70 |- v B:NH,OH+TMAH ]
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. INTRODUCTION S w s v, %MOM-%OMOMOM ]
HEMICAL mechanical polishing (CMP) process has be i v
C come the mainstream planarization technique in the fabi [ V-V-Vv
cation of deep submicron integrated circuits [1]. As the dimer 30 vvvvvv.v_v ]
sion scales down, the requirement for a cleaner surface after [ V'VVVVV‘V‘V-V-VVV
CMP process becomes more stringent than ever before. Th DY I S T S N
are two major problems. One is the particle, and the other 0 100 200 300 400 500 600 700
the metallic impurity contamination on the wafer surface. Brus Time (sec)

scrubbing technology has been employed for many years and

considered to be the most effective method for removing patig. 1. Depicts the wettability of silicon surface in the contact angle
ticles after the CMP process [2]. In terms of the cleaning sol{j¢asurement.
tions, the most effective way to remove particles is to use diluted
ammonium hydroxide (NEHOH+H,O) alkaline aqueous solu-

tion which causes the etching of the wafer surface and electrical I1l. RESULTS AND DISCUSSION

repulsion to remove the patrticles. . . . . .

In this work, the surfactant tetra methyl ammonium hy—o';'tg'ctl;2ulsgart§esatsr;?emzt;?zl'tgogt;:'clzr\:v_sﬂgggjrén ctr:]((:m-
droxide (TMAH) is used to enhance the particle remov??(l:al-vapor-dgeposition (LPCV[5) doped poly-Si ?/vas deposited
efficiency and the chelating agent ethylene diamine tet(r)eh an oxide of 4000 A which was first grown 6-in wafers. The

acetic acid (EDTA) is used to reduce the metallic impurit ) )

L ( ) i P \é‘ ly-Si CMP experiments were performed on a Westech 372M
contamination. We found that the particle, the metal remo lisher with diluted CABOT SC-1 slurrv. A 500 A polv-Si
efficiency and the electrical characteristic can all be improv&? . Y- poly

L , . . was removed during CMP process. After CMP process, wafers
significantly by using this novel solution. . ) . . .
were sprayed with diluted NHDH solution with megasonic,
followed by dispensing the cleaning solution with PVA brush.
Different cleaning solutions are (A) diluted 29% NEBH, (B)
29% NH;OH + 2.38% TMAH (volume ratio to NHOH is 1%),
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Fig. 2. Particles numbers left on the poly-Si surface after post-CMP cleanlgégessmg after the post-CMP cleaning for four different solutions.

for different solutions.
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Fig. 3. The metallic contaminant density on poly-Si surface after post-CMP
cleaning for different solutions. Fig.5. Breakdown field distribution of capacitors after post-CMP cleaning for

four different solutions.
The electrical properties of the poly-oxide of the J-E and
time dependent dielectric breakdown (TDDB) characteristites been shown that hydrophobic surface resides more heavily
were measured by using the Hewlett-Packard (HP) 414%Rrticles on the wafer surface than hydrophilic surface [3].
semiconductor parameter analyzer. It is observed that solutierom the result of contact angle measurement, TMAH clearly
A shows degree of hydrophobicity (high contact angle) aratts as a surfactant that can change the surface property of
solution B shows degree of hydrophilicity (low contact anglepoly-Si from hydrophobic [4] to hydrophilic. EDTA, on the
The reason is that tetra alkyl ammonium cations absorbed ather hand, can trap the potassium ions, which come from
the hydrophobic Si-H surface via van der Waals force. Fig.the KOH-base slurry, to reduce solution ionic strength and
shows numbers of particles left on the poly-Si surface aftenhance the electric double layer repulsion between particle
post-CMP cleaning for different solutions. It is found that scand wafer surface [5]. From these data, it seems that both
lution A exhibits the lowest efficiency. Both solutions B and OMAH and EDTA play important roles of particles removal.
improve the particle removal efficiency significantly. The sligh€Combination of TMAH and EDTA results in the best efficiency.
surface etching of the wafer and electrical repulsion betwe€ig. 3 shows the metallic impurity concentrations measured
wafer surface and particle can enhance removal of particlesbyt TXRF. It is very clear that the metallic contaminants are
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removed significantly by using the novel solutions, especialhelating agent (EDTA) into the diluted ammonium hydroxide
for the removal of Ca and Fe ions. The stability constant gNH,OH+H,O) alkaline aqueous solution, removal efficiency
metal-EDTA complex depended on pH value [6]. The chelatiraf particles and metal impurities is significantly increased,
agent reacts with Fe ion in solution to form Fe-chelate complexich improves the electrical performances of capacitors in
[7]. This reaction prevents Fe from getting absorbed poly-8turn.
surface in a form ion hydroxide. Combination of TMAH and
EDTA results in the best efficiency. REFERENCES
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