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1. Introduction
There has been growing interest in shallow junction as the

dimension of MOSFET's shrink to minimize punchthrough
and short channel effect. The main characteristics of the
shallow junction has been considered as leakage current of
p*/n and n*/p junction at reverse bias . The leakage current is
generally characterizedby two leakage components, i.e. area
and perimeter.[1] However, few has addressed the corner
component of leakage current, though quarter micron
technology is prevalent nowadays. Recently, corner leakage
component of p*/n diode is extracted by dividing the leakage
current as area, perimeter and corner components[2].
However, there is no comment on the n*ip junction and the
process is far from the nowadays' quarter micron \ILSI
process.

We decomposed the leakage current of n*/p junction as
area, perimeter and corner components by making three
kinds of diode structure - area, perimeter and corner
intensive diode. The n*/p junction is fabricated using novel
quarter micron MOSFETs technology utilizing shallow
trench isolation(srl) and self-aligned silicidation(salicide).

2. Experiments and discussion
The process flow of n*/p junction is as follows : STI

isolation, As Implantation (30keV, 3el5), Ti Salicide (Firsr
anneal : 715 oC - 20 second, Removal of unreacted Ti,
Second anneal : 850 'C - 20 second). The depth of STI, the
junction depth and thickness of ritanium silicide are 3500 A,
1500 A and 1000 A, respectively. Three kinds of diode
structures are prepared for experiments as sununarized in
Table I. The reverse leakage characteristics of n*/p diodes at
various temperahre are shown in Fig. 1 and the leakage
curents of three diode at 20 oc and 200 oc are compared in
Fig. 2- The leakage current of perimeter diode is about one
order of magnitude larger than that of area diode atz0 oc and
comparable at 200 oc. whereas, the leakage current of corner
diode is two orders larger than those of area and perimeter
diodes at all temperatures as shov,'n in Fig. 2. The perimeter
length of corner diode is only three times that of perimeter
diode as shown in Table I. This rweals the importance of
corner leakage component. The extracted current density(J3)
of are4 perimeter and corner leakage component at 20 oC

and 3 V are 1.95 fNw', l.g7 fNw and 0.64 pA/corner,
respectively. Though the values of area and perimeter
leakage component are moderate, that of corner component is
much larger than the two components. Therefore, it should

be noted that the corner component is no longer negligible
compared with area and perimeter components in quarter
micron devices.

Arrhenius plots (1og IrlT3 versus m) of the leakage
current of each diode and extracted leakage component at 3
v reverse bias are shown in Fig. 3. The activation energies of
area perimeter and corner diodes are 0.53, 0.47 and 0.3g.
respectively and they are constant at all temperature. The
activation energies of leakage components are similar to each
intensive diodes as in Fig, 3. The activation energy of area
component is about Egz (0.56 eV) and that of corner
component is much less than Egz. The leakage current of all
diode structures appear to be exponentially dependent on the
applied voltage as shown in Fig. l. Therefore, the leakage
mechanism can be thoug[t as sHR generation-recombination
with Frenkel-Poole barrier lowering of a trap potential[3].
Figure 4 shows Is/E versus Eli2 of leakage current at 20 oC

and 200 "c. The leakage current of three diodes show similar
trend at 20 oc while only corner diode shows linear
dependence at 200 "c as shown in Fig. 4. At the corner, the
current would be enhanced by increased trap density and
concentrated electric field. The applied field is concentrated
at the corner area of active region and it causes more electric
field dependence and small activation energy of corner
component.

3. Conclusion
The leakage current of n"/p junction of quarter micron

technology is divided into three components; area, perimeter
and corner components and their property is characterized.
The corner leakage component is not negligible compared
with the area and perimeter leakage components. The main
cause of corner leakage current is thought to be the
enhanced electric field and trap density at the corner area. As
the MOSFET device shrinks, the corner leakage component
will be important.

Acknowledgment
Authors wish to thank Dr. J. K. Ahn and Dr. Kwan Kim for their

helpful discussions.

References
I) M. C. Ozmrk and J.J. Worbnan: Appl. phys. Lett., 52 (l9gg) 2gl
2) K. J. Krameq S. Talwar, A. M. McCarttry and K. H. Weiner:

IEEE Electron Devices Lett., l7 (1996) 461
3) J. Lin, S. Banerjee, J. Lee and C. Teng: IEEE. Electon Devices

Lett., 11 (1990) 191

120



Table 1. Diode struct:res for experiments.

Diode TvDe smcture Area (um2) Perimeter (um) Corller mumberb

Area lDiode 316硼× 316仰 99856 1264 4

Perimeter Diode 500 μm× 1.4 μn(× 140) 98000 140392 560

Corner Diode 1仰 × lμ【× 316X316 99856 399424 399424
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(a) Area Diode

0      3      6      9      12      15

Revette Volage M

(b)Perimeter Diode

Fig. I Leakage current characteristics of area, perimeter and comer intensive n'/p junction diodes.
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(c) Corner Diode
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Fig。 2 Comparison ofjunction leakage of

hee diodes at(a)20℃ and 200℃ .
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Fig. 3 Arrhenius plot of the leakage
current of (a) three diodes and (b)
each leakage component where Jn is
curre,nt density.
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Fig。 4 The ratio ofIR/E versus El″ at(a)

20°C and(b)200°C.
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