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Direct bonding of Si(100)/Si;:N, || Si(100) wafers using fast linear annealing method
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Abstract We prepared 10em- diameter Si(100)/500 A - SisN./Si(100) wafer pairs adopting 500 A - thick Si:N, layer as in-
sulating layer between single crystal Si wafers. SisN. is superior to conventional SiO: in insulating. We premated a p-
type(100) Si wafer and 5004 -thick LPCVD SisN, | Si(100) wafer in a class 100 clean room. The premated wafers are
separated in two groups. One group is treated to have hydrophobic surface and the other to have hydrophilic. We em-
ployed a FLA(fast linear annealing) bonder to enhance the bond strength of premated wafers at the scan velocity of 0.
1mm/sec with varying the heat input at the range of 400~ 1125W. We measured bonded area using a infrared camera
and bonding strength by the razor blade crack opening method. We used high resolution transmission electron micros-
copy(HRTEM) to probe cross sectional view of bonded wafers. The bonded area of two groups was about 75%. The
bonding strength of samples which have hydrophobic surface increased with heat input up to 1577mJ/m?® However,
bonding strength of samples which have hydrophilic surface was above 2000mJ/m?* regardless of heat input. The
HRTEM results showed that the hydrophilic samples have about 25A - thick SiO layer between Si and SisN./Si and
that maybe lead to increase of bonding strength.
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Fig. 1. Schematic illustration of Fast Linear Annealing Equip-
ment.
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Fig. 2. IR images of Si(100)/Si;N¢ || Si(100) wafer pairs of hydrophobic with heat input of {a) 400W, (b) 600W, (c) 780W,
(d) 1125W and hydrophilic with heat input of (e) 400W, (f) 600W, (g) 780W, and (h) 1125W and (i) debonded image
of furnace annealed hydrophobic wafer pairs, (j) furnace annealed hydrophilic wafer pairs.
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Fig. 3. Plot of bonded area with the heat input of wafer pairs
for © hydrophilic, B hydrophobic and A furnace annealing.
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Fig. 4. Plot of surface temperature versus heat input.
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Fig. 5. Plot of bond strength versus heat input for O
hydrophilic, B hydrophobic and A furnace annealing.

Fig. 6. HRTEM cross section view of Si/SiO, || Si:N./Si wafer
pairs.
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