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The Effect of Transverse Magnetic Field on Macrosegregation
in Vertical Bridgman Crystal Growth of Te doped InSb

Geun-Hee Lee*, Zin~Hyoung Lee*, Woo-Young Yoon**,
Hong-Ku Baek*** and Chun-Sik Kang****

Abstract

An investigation of the effects of transverse magnetic field on melt convection and macrosegregation
in vertical Bridgman growth of Te doped InSb was carried out by means of microstructure observation,
the measurement of Te distribution by Hall measurement, electrical resistivity measurement and X-ray
analysis. Prior to the experiments, interface stability, convective instability and suppression of convec-
tion by magnetic field were examined. A thermosolutal convection in the Te doped InSb melt occurred
in the examined growth condition without magnetic field. The effective distribution coefficient, k., was
about 0.35 without magnetic field, 0.45 with magnetic field of 2kG, and 0.7 at 4kG. It was found that

the stronger the applied magnetic field was, the more the convection was suppressed. .
(Received October 25, 1996)
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Fig. 1. Concentration and density profile in the melt
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from the interface.
(a) Concentration profile.

(b) Density profile due to concentration pro-
file.
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Fig. 4. Sectioning scheme for analysis of grown
InSb crystal.

' Target Te conc.| Growth rate Mag. field .
Sample No. Index (em=?) ( m/sec) (KG Peltier effect
1 PmO0p0 0 1.97 0 -
2 19mO0p0 10" 2.10 0 —
3 19m2p0 10" 2.70 2 -
4 19mOp1l 10" 2.15 0 applied
5 - 19m2pl 10" 2.16 2 applied
6 18m4p0 10'® 2.38 4 -
7 18m4pl 10'® 1.94 4 applied
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Fig. 5. Net density gradient at the interface of InSb
-Te for G =30K/cm.
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Table 2. Numerical values for theoretical calcula-

tion.

Symbol value Unit
D 107° cm’/s
g 980 cm?/s
G 30.59 K/cm
Gs 55.78 K/cm
G’ 37.17 K/cm .
K. 0.13 J/em - K +s
Ks 0.046 J/em-K-s
k 0.47
m 6.5 K/wt. %
Br 9.81x10°° K-
B 1073 wt.% ™!
/ 234 x10°° Pa-s
a 7.1x107¢ cm?/s
Y 3.6x107° cm?/s
o 8x10° 2'-cm™!
i 0.95
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Fig. 6. The critical concentration above which insta-

bility occurs as a function of growth velocity
of InSb-Te for G =30K/cm.
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Fig. 9. Microstructure of Te doped InSb crystal.
(2) with Peltier effect, without magnetic field. (b) with Peltier effect and magnetic field.
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