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Compared with other impurities in silicon, arsenic has the highest solid solu-

bllity (7-I.5XLO?latoms/cm5',. Arsenic is used extensively as a dopant in silieon

device technology because of such a merj-t. However, when arsenic concentration in

sil-icon reaches lt)la to ltl2latoms /"^1 , arsenic doped silicon crystal- is easily annealed

with relatively 1ow temperature (5Ou"C, and its caruier coneentration considerably

changes. Such crystals can not be effectively used for eilicon device fablication.

-r:he second rnerit of using argenic as a dopant is that j-t is not easy for a Lattice

straln to occur easily at high concentration. rhis is because the tetrahedral

covalent radi'.rs of arsenic (I.I8A) is nearly equal to that of silicon (1.17A).

lhis oaper describes experinent aimed at finding the most effective heat treat-
nent to prena?e 1ow-defect or no-defect heavlly arsenlc doped sil-ieon. In this
experi-ment arsenic is d.oped by diffusion,epitaxi-d.1 growthr &Dd 66f,f,*grown sethods.

Annealing effect after doning arsenic nas investigated by HalI measurement, resisti.ve-
ty laeasurement, and X-ray double crystal spectroneter. The results of these

measurements are as follows. 'rhe configuration of arsenic in silicon after doping

iil inclepend.ent of doping method and Cependsonflopant conbentration, because the lattice
constant of arsenic doped silieon is smaller than that of si-Iicon. After annealing

within several minutes at 500 to l-2OOoC,arsenic is located in erystals so that the

lattice constant of arsenlc d.oped silicon is larger than that of silj-con, which is
comprehensible froro Fig.1. Moreover, the difference of dl,ffraction peaks,0 O-prof
roeking cun/es from both arsenic doped layer and substrate increases with increasing
antieali-ng tine and the half width of the currye increases, as shown in Fig.2. rhis
broadeni-ng of rocki-ng curve seems to coruespond. to a kinil of ctiffuse scattering fron
the surrounding of Bragg point. Then, arsenic is not in normal lattlce site and

lattice defects are generated gradually. Such a phenomenon is especially renarkable

in heavily arsenie doped crydtals. After annealing for a long tine of several tens

hours, rocking curve- beeomes broader. Sinilarly, on melt-grown sanple with eoncen;

tration, 5xlOloatorns/cm1, the changes of lattice constant were investj-gated by a
bending of bi-crystal, siLicon intrinsic layer deposited on this sample, as shown in
i'ig.J, whieh is samc results with Fig.I. rout under low temperature (B5ooC) annealing

for an hour, the ehange of a bending of bi-crystal from eonvex to eoncave could not

betound out. On the other hand the conductivity a{ter anneatring decreases in diffu-
sion sample with 5xrfo"to*s/c^7 but i-ncreases in nelt-grown sample with Gxlolgatons

7
em'. ihese results are shown in r,'ig.4. na11 mobility decreases with inereasing
arsenic eoncentration after doning, and the nobility after annealj-ng doesn't remark-
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