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Table 1 Surface and interface control technologies in silicon devices.

Table 100 00000O00O0COCOOOODDOO
O0O000O0Table OOOOOOODOOSIOO
ooooo(ooo)yoooooooooooo
goobooooooooooooooooooo

ooooosioooooO0OO0000ooooon

Surface & interface Purpose Surface and interface control technologies References
Surfaces (1) High reliability, high yield | Sisurface cleaning ( removement of metallic 70 10)
contamination, organic contamination and particles )
Si surface i i i )
tsu @) g{&'g‘;a;fgs?:a?égh quality Reduction of surface defects 11)
Oxides surface| (1) Integration and inter-connect pianajization of interlayer 12)
structure
e (1) Preparation of high quality . . . - 130 15
Si/ Si direct bonding wafer Reduction of interface defects and impurities )
Si/ metal
(1) Si/ Al-Si-Cu (1) Contact fault tolerant Suppression of Si nodule generation, 160 18)
prevention of alloy formation
(2) Si/Ti (2) Contact fault tolerant, TiSi,(Cs,) formation 1901 23)
device miniaturization
Si/ oxide
(1) Si/siQ (1) High quality gate oxide, a) Improvement of Sigxthin film properties 2401 26)
thinning (integration) ( high density, interface stress relaxation )
b) Formation of smooth interface
(2) Poly-Si/ SiQ | (2) High quality gate oxide, a) Impurity control in p-Si, grain size control 27, 28)
thinning (integration) b) Difusion barrier against B ( silicon oxy-nitride )
(3) Si/ Ta0s (3) Device miniaturization a) Improvement of adhesion 29)
b) Structure control of T®s thin film
Metal / metal
() Ti/TIN/ (1) High performance a) Improvement of barrier properties 30)
Al-Si-Cu metallization, device b) Electromiarati ist 31
miniaturization ) Electromigration resistance )
c) Prevention of corrosion 32)
(2) W/ TiN, (2) Contact and via fault a) Prevention of W film peeling 33)
W /Al tolerant, integration b) Removal of oxide layer 34)
(3) Cu/TIN (3) Device miniaturization a) Diffusion barrier against Cu 35)
b) Improvement of adhesion
Metal / oxide
(1) TEOCS, (1) Integration Roughness control of metal surfaces 36)
USG, SOG / Al plasma irradiation, F atom incorporation
(2) BPSG / (2) High reliability Control of Al-Si-Cu thin film orientation 37)
Al-Si-Cu suppression of nodule generation
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Fig. 1  Typical MOS structure and the subjects

for interface control.
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Fig. 2  An example of Weibull plot showing the

failure distribution for a MOS device.
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Fig. 4  Situation of the surface and interface control technology
( ECU: Electronic Control Unit, ABS: Antilock Brake System ).
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