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(Comparison of Shallow Junction Properties depending on
Ion Implantation and Annealing Conditions)
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Abstract

To form 0.2um p'-n junctions, BF2 ions with the energy of 20keV and the dose of 2x10" em™
were implanted into the crystalline and preamorphized silicon substrates. The preamorphization was
performed using 45keV, 3x10" ecm™ As or Ge ions. The furnace annealing and rapid thermal
annealing were employed to annihilate the implanted damage and to activate the implanted boron
ions. The junction properties were analyzed with the measured values of the junction depths, sheet
resistances, residual defects, and leakage currents. The thermal cycle of furnace anneal followed by
rapid thermal anneal shows better characteristics than the annealing sequence of rapid thermal
anneal and furnace anneal. Among the premorphization species, Ge ion exhibited the better
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characteristics than the As ion.
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Fig. 1. Boron profiles annealed with different
conditions. Measurements via SIMS.
(a) as-implanted (b) 1000C RTA (c) FA
(d) RTA(1000C)+FA (e) FA+RTA(1000C)
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Table 1. Junction depths extracted from
SIMS with the background concen—
tration of 10"cn™,

[ ¢ ym]
o] 274l why
dx=] Wy
BF; |As + BFs| Ge + BF;
QA2 A 0.113 0.068 0068
FA 0.153 0.106 0134
RTA(950) 0133 0080 0.100
RTA(1000) 0144 0.0% 0116
RTA(1050) 0157 0.1% 0143
RTA(%0) + FA 0.150 0.119 0.143
RTA(1000) + FA 0.200 0193 0206
RTA(1060) + FA 0230 0.238 0.232
FA + RTA(1000) 0182 0.1% 0.1%
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Table 3. The products of sheet resistance and
junction depth.

[ 1 ym-Q/0]
QEEDIghS:
A
BF; As + BF: | Ge + BF;
FA 45288 5.166 31.892
RTA(%0) 36.043 BB 269
RTA(1000) 19584 399 1519
RTA(1050) 16.485 19 14586
RTA(%0) + FA 384 33439 30.745
RTA(1000) + FA 3H2 47092 323
RTAQ1050) + FA 2114 40936 5288
FA + RTA1000) 23114 39984 23912
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Table 4. Residual defects measured by TEM.
‘X’ represents no defects. observed.
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Table b. Measurements results of leakage
currents with a reverse bias of 5V.
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FA 31 22 54
RTA(930) 66 212 83
RTAQ1000) 55 M 85
RTAQ050) 54 48 71
RTA(930) + FA 47 31 71
RTA(1000) + FA 49 27 6.8
RTAQ080) + FA 39 32 6.6
FA + RTAI000) 28 19 33
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