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High Sensitivity and Low Power 3 terminal Magnetotransistor
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Abstract

This research presents the low power magneto-transistor which detects magnetic field density in
vertical direction. The devices can detect magnetic field by Lorentz’s force act upon minority
carrier in base and difference between base and collector current (AICB) is occurred. The structure
of the low power magneto-transistor consist of one emitter, one collector and one base contact and
designed decrease emitter injection area was 5 um and growth LOCOS oxide around emitter area.
This structure increases sensitivity 35.22% (+B) and 40.62% (+B) of the low power magneto-
transistor when compare the three terminals magneto-transistor and reduces the power

consumption 32.82% (-B) and 32.04% (+B) at the same bias current 2.5mA.
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B Magnetic field Wb/m’
d Hall thickness pm
e Electron charge = -1.602x10" C
E u Hall field V/cm
E Electric field V/em
F L Lorentz force
G Geometry Factor “
I, Base current A
I, Collector current “A
I, Emitter current A
J, Electron density Alem’
J » Hole density Alem’
Iy Current density Alem’
K g Constant of parameter structure -
L, Length of hall pm
n Density of electron cm”
p Density of hole cm’”
q Magnitude of electronic charge = 1.602x10" C
r, Scattering parameter -
R, Hall constant 1/C.om”
Ry, Hall constant (Consider collusion of lactic) 1/C.cm”
s Contact width of hall pm
S, Absolute sensitivity v/T
A Relative sensitivity T
v, Velocity cm/s
Vy Hall voltage vV
W, w Width of hall pm
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M, Electron mobility em’//V-s
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l 1
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H Ex
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130 M, =0-Ry (2.17)
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P=1
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Gluﬂ'li'JLﬂi'lZﬂﬁﬂﬁ'l'Juulg'lu vlﬂJhlgl’W’l]'ﬁﬂﬂNﬁﬂJ'f]\iﬂ'li‘b'uﬂu‘UENW'lﬁgﬂ'lJLLﬂ'ﬂ‘Vlcﬁ
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VoA ] 9 1 a a o' Ada [ as
Quuﬂ‘l‘ﬂulﬂ"l]\illugﬂﬂﬂ\ﬂ‘(ﬂ fin lll]iﬁ’;ﬁ‘ﬂ‘ﬁ‘ll@\i?ﬁ)ﬁﬁaluﬂimﬂW%’]im1ﬂ’liﬁf‘uﬂumﬂﬂW’lW$ﬂU
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Ry, =3?”RH =1.18R,, (2.18)

_tan0, 3@

3z a
(g tan9=?,up.BZ=,uH.BZ niD  fy B, g M

agiuag 1dn 1Tyt = 1 BN (2.19)

4 ' 1 o J
o g, Ao AAATNAINANDIRIVDEDAA (Hall mobility)

1 1 LY o a [ o a
Uz Ly, ﬁﬁ) ﬂ'lﬁ.ﬂTWﬂ'ﬂlJﬂflENﬂ’Jﬁﬁ)ﬁﬁclUﬂiiﬁWi]’liilﬂfni“BUﬂule’ENW'WiZﬂULLﬁ‘VW]“H

o o s

TunTANNIITUINIFUAUVOININ LA UDLABUA1TIVD (lonized impurity scattering)
W a d a @ ar
ansommdulsz@nseead lunsdiRnsanssuduiuusimnuziuesaenmsve Ry,

uaras laaaaun1sn (2.20)

3157
RHi :-—g]_TRH =193RH (220)
3157
uag =———qn =193 2.21)
Pii =519 4 o

{0 11, A0 ATAMWANNAADIRIEOAS IUNTRANTANNTVUSUVD I AUBZABUMTRE

uag 4, A A Mobility ¥o41an
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Pad Oxide
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Chemical clean DI wafer rinse Spin dry
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