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Abstract

This study is about a retrograde triple well employed in the Cell tr. of next DRAM and flash
memory. triple well structure is formed deep n-well under the light p-well using MeV ion implantation.
MeV P implanted deep n-well was observed to show greatly improved characteristics of electrical
isolation and soft error. Junction leakage current, however, showed a critical behavior as a function of
implantation and annealing conditions. {311} defects were observed to be responsible for the leakage
current. {311} defects were generated near the Rp (projected range) region and grown upward to the
surface during annealing. This is study on the defect behavior in device region as a function of

implantation and annealing conditions.
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[ Sample Name | Implantation Condition |  Well Name |
P/1.4MeV/2 X 10**/cut High Energy
3 Deep n-Well
High Energy B/400keV/3 X 10™/crt ”
Triple Well B/180keV/4 X 1@?/@ High Energy
ripe e B/ 20keV/1X% lolf/cm’ p-Well
B/ 30keV/1 X 10"/cit »
BFz/_40keV/1 X 10"/caf th
P/1.0MeV/1 X 10"/cxt Low Energy
Wi Deep n-Well
Low Energy B/300keV/8 X 10'4/ctt
Triple Well B/150keV/2 % 10%/cnt Low Energy
npe e B/ 20keV/1X10'/cxt p-Well
B/ 30keV/1 %10 cnt .
BFy/_40keV/1 X 10"/cet h

Table 1 Ion Implantation conditions
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Fig. 1 Leakage current density as annealing
condition in high energy triple well #03 is

annealed 1000-55min. p-well annealing and 850C
-50min. pre-oxidation merge #05 is annealed
1000-55min. and 850C-50min. (a) flat element (b)
edge element
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Fig. 2 Leakage current density in low energy
triple well annealed 1000-55min. p-well annealing
and 850°C-50min.

(a)
Fig. 3 Optical micrographs showing depth

distribution of defects as annealing condition in
high energy triple well. samples were 11 °5'
beveled and etched by wright etching (a) annealed
1000°C~55min. + 850C-50min. (b) annealed 1000°C
-55min. & 850C-50min merge
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Fig. 4 XTEM micrographs for 1000C-1lhr. anneal
sam les using 1.5}y{eV P implagtations (a)D=1x
1 /?:m’ (b)D=3%X10"/cnt(c)D=1 %X 10"/t
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Fig. 7 Defect density as a function of annealing
temperature (a) high energy triple well (b) low
energy triple well.

Fig. 5 Defect density as a function of etching
depth. samples were annealed 1000C-55min. and
850C-50min. (a)high _energy triple well (b) low

energy triple well w —
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b Fig. 8 SIMS profiles of oxygen impurites and
Fig. 6 Defect density as a function of etching Ions. sample were annealed 1000TC-55min. and 85
depth. samples were annealed 1000°C-55min. and 0C-50min. (a) high energy triple well (b) low
850 C-50min. merge (a)high energy triple well (b) energy triple well
low energy triple well
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