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ABSTRACT

This project presents the fabrication process and design of magnetoresistors for
magnetic detector application. The device operation’is base on Hall Effect-principle.
They use the Hall current.mode for current defection.. The aspect ratios n are
designed more than one. The devices are fabricated by starting with n-silicon (100)
substrate by photolithography, diffusion, metallization. process, we cai. receive
magnetoresistor.

Then the ‘magneticrcharacteristics are measured: It confirmsthat the device can
detect the magnetic field in‘pulse mode-of response.

The mechanism-s that.the Hall electric field 1s ‘induced for balancing Lorentz’s

force carriers can not'keep'the defection-current.
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1846 % Change in Young's modulus with Acoustie delay line
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changes magiefisation.

1856 Thomson Change inelectrical resistance with Magnetoresistive
magnetic Held. SeASoTS.

1858 Wiedemann A Torsion 1s-ereatéd:by a current Torque and force
carring ferromagneticaod when measurement
subjected to a longitudinal field

1865 Villari Magnetizationeffected by tensile Magnetoelastic
or compressivessirength. SeNsorss

1879 Hall Transverse voltage ereated-across Magnetogalvanic
current-carrying crystal by magnetic  sensors.

tield.

1903 Skin Displacement of current to surface Position sensors.
due to eddy current. (distance, proximity)

1931 Sixtus Pulse magnetisation by large Wiegand and pulse-

Tonks Barkhausen jumps. Wire sensors.

1962 Josephson Quantum mechanical tunnelling Position sensors

effect between two superconducting

layers.

SQUID magnetometers.
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My = py =1.181, (2.15)
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~ 4? o W 1 2 3 =y =) Y t
Taa# K eU'uﬂlli’)ﬁi’lﬁ’lu‘llﬂQSUU'Iﬂ!WﬂTﬂ“INluQﬂNﬂ@]ﬁ’iﬁﬂﬂﬂ?mﬂ'ﬂxﬁﬂﬂﬂ'ﬂﬂ’JﬂJmJ

= = 1 a ~
TagUndudunnil lnsamesanisaut 18t uaessrinde gaadmanuuuuuu
(Parallel Hall plates) Uazi111193nau (Caibino disc) fattandzili 2.15 Tagigdl 2.15 (n) uaas
Tassadauuni1es Faensoadmanuuuvuiy $9i Inssadudizaeudrsanudiuniud
i @ ] o a ] < [ @
Foadafudhuuiuruy Tagmsiaulunsarnduauinmiminisianalsiugnsal
o A o 4 = ==Y o n o s o g o o 1 o
gana Ae TuglnsaiuunillesFameses hiodomaaluveinssdusean uaazedonsine
usnszifulszgnue mldiansnldsunlaesanudmuldi jud 215 @)
[l 1 3
uaaaTaseadianunil 1os o iuuaendl sutleiaseasenus ugend I annsnhaty
] 1 ¥
18 Tasaumuymanansafsuwisniilfifanisfeavuvesnszudhifla i dinans
[ 9 1 1 9
nlasuuilasvasanud it Wi 18usnainfiainud il dennalasesand uanin
1 ar a ey drj o) aa | 1 o ; 4=§
auARBIRIve TananAIs-Taegnsaifiai19nanFanentziidmuanaaa s AU 34
TagilndAudginsaiiiniifeSamasaaendisszas ifidimaniwad maassdagalums

493

m

(W)

514 2.15 Tassadraveauuniiles Famas () nuLVUTY AT (V) LULIINAY



21

= 4 =1
2.4 [FUIBBIUNINEGN (Magnetic Sensor)

Q4 o S -1
2.4.1 ngufidureiunman
1 { [ =) H a q
Wumesuiman fugilnsafl¥Sadsnannuduvesaurusimén gatirlyl
1 ] ' @ a < < ' =]
Uszgndldauedaumsnats wu JannuGwewes faszozma dudu uwesuiman
' o ' =Y o) o ' [~ 1
ansanie1dvarexiia Tasezialariandnuuzmsasndvauinnimanveudaz
gunsel Ae uwessimdniiendoaawdealunsastnduaruduvssauutiman 18un
2 1 il ; o a3 Y
SAW (Surface Acoustic Wave) (Huirasmiifiannaaduaserdniunisasieduanuduves
- DR d v o gt = v ‘:l o sl 1 g
muuniman Fudumesudmanyial selinnw lilumsaseduadiiimumuimanga
110 18R SQUID (Super” Gonducting. Quantum Interference) #aziFUIT03IUMANTDTD
singaisolseadiynisasaviuanudeiaurvuiingn J8un Magnetotransistor ,
Magnetodiodes , Magnetoresistor [18% Carrier-Domain Mos devieces,
e siwide s nimanieadells 1ng n i3 aasad unisas dadua g
v o K | o : o e & < A o 44
auutimant munsoutiamasngniEfiiau 19 2\dszinn fe @ume sulinaadii
o ¥ ' o -
usafugeaa IUlH o (Hall voltage Mode of Operation) tinzfulsas aimaniivagins i1l
1910 (Hall Curretit Mode of Operation) Lasiduigesisimaniniisinieand 11/ 19 (Hall
[ < ¢ & 9t '
voltage Mode of Operation) Wu-8 s il rginnildasasnoun i e e Tarneis 120y v s
fednififingment vgmboni Iinausaqueean IalauRIng a3 of (59duapani
= o -:s.!d? [N o ouq 3 4 : . = o'caxg =:15J P
wileninz lartusgius sqosus 41117 8 Bauipipotential i u gd adipain 1 ldivangh
o o ! o o' o ° g 9 a
gaussass USRIz szgnau il mnusadtissasasnduiilinsenadadlindunss

#3100 18310 Currentline LAWY

s E""""‘""’

g o a @ ¢ o ¢
g‘ljﬁ 2.16 ﬂ'l‘lN"MﬁﬂQ!!ll’U!!ﬁ'ﬂ\iﬂ'li!ﬂﬂﬂi'lﬂ;]ﬂ'liﬂlaﬂﬂmm%!ﬁﬁﬂua@ﬁﬁ



i [~ ] | o ¥ 9 . :I’
druduyesiimanitiainszualy1¥0u (Hall Current Mode of Operation) 11

v

Cs ; 4 3 Yed & & 9 ' A
Q‘]Jﬂiiuﬂiz!m'm GI’GNEJ’E’Jﬂ!!‘lJ‘lJ:lﬁiJﬂ’ﬂiJﬂ’uTﬁBﬂﬂmﬂ’]‘NiJ'Iﬂﬂﬂ’ﬂﬂ’JﬂJﬁln ms1z lunsad

2.

' & @ o A 3 A A o ' o [ o e N ' a
unaesnedhianudu nTelanuniawnniindue ussrugsaaszmionii liduh
1 1 [l 3 o o o ] g e 9
(&1 Equip-potential 3z dAsut1avuiy denalfifayueeaah ldauysal Jad1dussas
ety LS v d o q ¢ £ : ! q Y ;
sugiananhausnauy ifheead iilvwmeiins@envudiwalinszua@onuy

I~ o
Auyansuy

el

' 123\55
S

| i
f T‘Tlrj R'zéJ
- ; "E_,hf‘ 4 L
11 ] HBEC,
rup—ﬁ"“d’
1 .—cl--"“"»—.-r
=1
F L
i bt
5 4 TT A
W "‘)I 3 ,“_——-"'I"'"L"r
._:-qr"-""h.-"—rr—
[ =T
o
F‘_L._.--"“r‘—
i L1 | 3
§ LT
Lt |

S
e
B,

o

%

\
11

‘!@B

& w

51 2.17 mwdagesmismeauvean vy luumaais A

g e - 3 dy I = o &% a@" o o o o
Taglumsilaseauluasiazve namdasusesusitianiedulingmisisend
puuimidinsznmdsauy 1oy Tasiafalsingaisadesad azifailsingaisal

. & 4 @ : & oy Y
Magnetoresistance U1 §4113109)n130] Magnetoresistance A8 U31ngMssifiAA1uAIUNIY

Ed
=

vesSaaianAouasiuauuuminniouen s 188
- Physical Magnetoresistance
- Geometrical Magnetoresistance
- GMR (Giant Magnetoresistance)

- Spin-Dependent Magnetoresistance
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2.4.1.2 Geometrical Magnetoresistance Effect
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Properties of Si at 300 K

Properties

Atoms/cm’

o
-

fIneg

Intrinsic carrier concentration, cm

Intrinsic Debye length, pm 24
Intrinsic resistivity, W-cm 2.3x10°
Lattice constant, nm 0.5431
Linear coefficient of thermal expansion, cm/(cm-K) 2.6x10°
1415

Melting point, °C
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Properties Si
Minority-carrier lifetime, s 2.5x10°
Mobility, cmlj(V.s)
Electron 1500
Holes 475
Optical phonon energy, eV 0.063
Phonon mean free path, nm 7.6 (electron)
.5 (hole)
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4 rties A/ S@
ty, g 7
DC resisti Q a &l b1 a r““ -10"
Dielectric strengh, V/em ~10’
Energy gap, eV 9
Infamed absorption band, um 9.3
Melting point, °C ~1600
Refraction index 1.46
3.9

Relative permittivity (dielectric constant)
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Properties of SiO, at 300 K
Properties Sio,
Structure Amorphous
Thermal expansion coefficient, K’ 5x10"
Thermal conductivity, W/(cm.K) 0.014

Larvevrivind
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