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Development of silicide, ultra-shallow junction and contact hole in
nano MOS devices
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Abstract

This study is to investigate the
developments of dlicide, ultra-shallow
junction with silicide and 50 nm contact hole
for the application of 50nm MOSFET
devices.

Self-aligned  polysilicon  connection
technique has been developed to reduce the
resistance in narrow polysilicon connection
lines and prevent the contamination from
metal line processes. In our project, we used
Ni as the silicide material to form Ni silicide,
which has less silicon consumption and low
silicidation temperature.

To increase device density and maintain
the performance of integrated circuits, a
shalow junction of the S/D region in
MOSFETs is required. However, some
problems such as high leakage current and
high sheet resistance are introduced as the
junction becomes shallower. Our research
proposed a new method to form ultra-shallow
junctions by controlling the anneding
process.

As device density increases, single-layer
metal will be not sufficient for devices
connection. Multi-layered metal connection
technology becomes a major requirement in
the integrated circuit technology. However,
to reduce mask numbers and process
complexity, the size of the metal plug



between metal layers and the contact hole to
interconnect the source, drain and gate must
be shrunken. The lithography and etching
process to form small contact holes were one
of the main topics of our study.

Keywords: ultra-shalow junction, contact
hole.
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Fig 1. Concept of New Junction Formation Method- Diffusion from

Implanted Amorphous Silicon.
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Fig 2. Boron Secondary lon Mass Spectroscopy (SIMS) profiles
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Fig. 3 Sheet resistances versus the annealing temperaturefor (1)
Ni/Si, (2) Ti/Ni/Si and (3) Zr/Ni/Si contact systems respectively.
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Fig. 2(b)

Fig. 4(b)

Fig. 4 TEM cross-sectional images of (&) Ti(10nm)/Ni(30nm)/Si
sample and (b)Zr(10nm)/Ni(30nm)/Si sample,

FI* T3 ARG R D 140nm &
AT (@4 0 B F AT
140nm /3 F Mg 93nm 4Bl T (D)7
’/:r‘ o

(a (b)

Fig. 5. (8)140nm contact hole for MES-1EG resist, and (b)93nm
contact hole after chemical shrink
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Fig. 6. (a) The SEM picture of 53nm contact hole after silicion
oxide etching. (b)53nm contact hole after resist removing.
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