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Abstract The microstructure, dopant distribution and electrical properties of the As* ion-implanted
surface layer differ significantly depending on the methods of subsequent heat treatments, furnace an-
nealing(FA) and rapid thermal annealing(RTA). The amorphous layer created by ion implantation was
recrystallized during the thermal annealing through solid phase epitaxial(SPE) growth. The dopant dis-
tribution and electrical properties are discussed with respect to the TEM cross-sectional microstructure
observed. The microstructure, dopant distribution and electrical properties depended upon especially the

annealing time of the heat treatment.
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Photo 1. Cross sectional electron micrograph (a) and its diffraction pattern (b) of the ion implanted layer

(5 x 15" jons/cm?, 100keV)
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Photo 2. Cross sectional electron micrographs of Si
surface area which were ion implanted and subse-
quently FA heated at various temperatures : (a)
800°C, 30min. (b) 900, 30min. (c) 1000C,
30mim.

Photo 1. oA Yeld A|HE& RTAEANYE
3 o9 oM F2E Photo 3.9 JYENY O
RTAE A E 74 600~700T Alo] ] A
z+z} 10327y 838tk Photo 3.94 HE n}
9} o] 600C, 10 RTAXN =9 7% (Photo
3.(a)), Si V|#ozwRE < 500A3% SPE
AR BEHAUD F, o] &F Yo 9
a3 FAEUG v AFAFo] o] UM SPE
ARste FUDGAZA 71we AW F
43 AFRLFS Yo Jeg vAIA
Hygoz &4 4 A%tk Photo. 3.(b)e A&
¢4 s SPE A A3t Alxlo|c) uwhat: W
d =4 A A= e dPolz #FHE
< A F 5 (micro-void) ¢ 24 SPE A&
uA EHOE WA UstA %3 vacancy
ol oA AFF Ho Asto
T FJasg dxshe Hold A #RE
Eolgrutslrt. oldzo] mA Tz E4
FUdE o2 ExXdd e i % A
713 @43t AxE G20 M2 ¥,
ek s R =
32 5 ol B%

EA e wE PATRe Wile A A
HEgto FUE o} FAATE mgz
Aol s @& & At A& dxE
522 SPE 44" FAT wwtx A9
= dopant YRAEE HA7Hoz A 4
71e XY AA AR/H &S Eoled AU
22} dopant ¥A+e] #HAA 2 dop-
ingSA 7 FANA A HIHEE ASHA

4 stk webA dopant €xte] #AHA ) )
st Ay B9kt

o] &39] ZF(Photo 1)9] As*o]29] Zlo]
¥ s RBS Z7E Fig. 1.9] YERY
ot Astol 9 HE Al oF 1500AFE2
A ooleFel o3 FAE wAA utute] T
At Ao dAFE & F AAgD =@
dopanti ¥ = Gaussian® ¥ A4S ¥€w, o
Holgte F9 o} (~500A)9) =A3tg 3,
FUAIZ] ool Aol 15004 Aol HA
B2E EAGE T, FUAL o] dose¥
# Ao dx A} o)2jd A HE Photo 2.
9o} FUdF =HoE FA A& 3l RBSE
Mg AF}E Fig. 2.9 YeliA}. Fig. 2.0
VERY vlol o) FAX g9 93] dopantS &

X9 o > o Hror



216 FRARNYA A2A A3 (1992)

Photo 3. Cross sectional electron micrographs and diffraction patterns of Si surface area which were ion im-
planted and subsequently RTA treated at various temperatures : (a) 600C, 10sec. (b) 650°C, 10sec. (c¢)

700°C, 10sec.
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Fig. 1. Depth distribution of As* ions in the im-

planted layer(5 X 10" ions/cm?, 100keV)
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Fig. 2. Depth distribution of As* ions in the im-
planted layer after FA(5 x 10" ions/cm?, 100keV).
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Fig. 3. Depth distribution of As™ ions in the im-
planted RTA(5x10%
100keV).
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Fig. 4. Spreading resistance vs. depth of As* ions
in the implanted layer after FA.
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Fig. 4. Spreading resistance vs. depth of As* ions
in the implanted layer after RTA.
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