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STUDY OF HALL EFFECT
e i)
The setup consistsan elecb'omagnet, adcregulated power supply for said magnet, a calibrated
gauss meter, the hall probe with electrical cennecljorrs anda current source for the crystalwitha
31/2 digit digital meter with switch selection to read hall 'pro'_b‘e current and hall volt-

age. Adigital multimeter is required as another apparatus required.

The method of measuring electn'cal conductivity with temperature vé’n‘aﬁon does notprovovide

| adequate rnformatrons srnce there is very much !ag ( thennometer lag), and unaccuracy

involved. Howeverthe halleffect study of a specimenis useful to study the parameter called

charge mobllrty and its effect is applred in several devrces
Infig1,a semrcond,uctor crystal is shown with its drmensions, where d is the thick-

ness of crystalin Y ax_ie', a constant current | flows through X direction _called Ixand a

magnetic field of Bz inteneity is made by an electrdmagnet-pole_ piece which deviope |

propotional voltage in Z-'direction called as Hall voltage Vh. Lx is the l.ength of the
crystal between current tips in X direction From the above said the electron or hole
movement ( depends upon the crystal nature ) through the magnetic field yield a
force .f= v x B directed towards the near face create a surface charge of holes (or
electron ). An electric field Vz is established by this charge and equilibrium is reached
when the electric field ferce the charge balance the magnetic force which is
qvV=q(v xB), as dragrammed the electric field is directed on Z axis and Vz = VxBz,
where the Vx is the potentral across the X direction.
At equilibrium the ratio of electric field intensity per unit current density to the mag-
netic field intensity is defined as 'Hall coefficient' Rh |

Vz d

Rh= -— x — 10*met3/col

Ix Bz
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Hall effect- 2.

where Vz is the hall voltage moasured as \Vh. d, is the thickness of given crystal ....
mtr, and Ix is the current méasured in X - direction, Bz is the magnetic field intensity
measured in Gauss. |
No. of charge carriers per unltvolume in crystal ( concetration of hole inp- type and elctron
inn-type)is found from the reciprocal of Rhgiven as

n= 1/Rh e - met®

where eis the charge on electron given=1.6x10"" coul

. The cordlnate angle pronounced as 'Hall angle'is given as

: th x
o= X rad
Vx b
where LX ........ mir andb is bredthin Z direction .......... mir, ond Vx isthe volfégo meas-

ured across the crystal in X direction.
The mobility is given as

mu = ¢/Bz rad met2/Web, where 1Web = 10Kgauss,
While evident of charge mobility the Hall effect has also been applied as multiplier, to pro-
duce an output voltage propotional to the product oftwo signals. If Ixis made propotional to
one signaland magnetic field density is propotional to other the produoch will be propotional

to the product of two. In other wo'rds ifIxis knoWn and Vhis knoWn than B can be meas-

'ured Bz
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Experiment procedure

Other apparatus requrred a digital multimeter.

A. Calibration of electromegnat.

Connect the given electromagnet with glven supply terminals. Switch on power.

1. Connect the given Hall probe*' with the Gauss meter termlnatlon through 5 pin
plug. Switch on power AdeSt Zero set control to read 0.00in glven dlsplay Ieave
| zero set contrOl slide the probe cover to Iead srde Put the bared probe between
pole pcs. ' _' ) ' |

2. Increase supply curren't'to 1amps and bring it back to zero. there may be residual
flux remains. ‘Noteiit. | o |

3. Now mcrease supply current in steps say 0.5, 1.00, 1.50, 2.00 and ,note the

' corrospondlng magnetrc field strength B from the gauss meter.

4. When supply current approach 4.00 amps, and corrosponding B is tabulated

(
bring the supply current back to minimum.

Table 1.

Supply current (amp) flux (K.gauss)
0.00 Amp

0.50

1.00

1.50

2.00

5. From the table plot a curve between the magnetic field stregth B, and supply cur-

rent. Find out the slope of the curve in linear region for next computation.

*Pen type.
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b. The Hall probe set up.
1. Now connect the given hall crystal (on strip) , with given set up, such thatits green
|eads fasten with -L terminals, and red with V  terminals. The polarity does not
matter. Sefect DISPLAY to LmAmode.

2. keep the 1 ad| control at mlnlmum Swntch on power. Adjustthe current lx, to 8.00

mA (10 mA max).

' 3 select the: DISPLAY mode to mV srde There may be offset voltage Note it.

"4 Now put the probe between pole pcs As there is residual magnetlsm present

note the changeinthe readlng of mV from set up display.

5. Now increase the electromagnet supply current Is, in steps (see table 1) and note

the corrosponding Vh (mV) from" set up display.

Table 21X mA U b oIt

|e (mp) | Bz (K.Gauss from plot 1) Vh (mV)
Coo) "
: 0-' 50 ’ :ig

1.00 .

e.fF‘lot a curve between Is and Vh for given Ix. From plot find out Vh and Bz to calcu-
late hall-coefficient Rh as given before.

For given crystal :

Type: /

.d: mm

b: mm

Lx: mm
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c. For hall angle measurement. L=

1. Adjust the supply current for magnetic field stregth Bz, about 1 K. Gauss (use the .

plot 1 for required current).

2. Seleot the DISPLAY of set up for LmA mode. Adjust the currentto 2.00 mA. Now

E put the hall probe between pole pcs. Note the voltage \m by selecting display to mV.-

: Mea sure the Voltage across VX termlnals of setup and note itas Vx
3, Now mcrease probe current to 4 00 mA and note the Vhand Vx for same Bz
. 4 lncrease hall current Ix to 6 00 mA and note Vh and Vx. | 4

, '5. Plot acurve between Vh and Vx Find out the slope s of the curve Now the hallfj..-

| | 'angle 6 = s. (Lx/b).

\ g | "T?ble.'3-(Bz’=1_‘I;<.Gauss) |
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PP distance = 1Cm.

: amp |
Plot 1: Typical calibration curve for électromagnet. '

PP distance = 1Cm.
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Plot 2  Typical curve for hall experiment.
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"PP distance = 1Cm.
Bz =1 K.Gauss

_s=Dbc/ab

Plot 3 : Typical curve for hall angle experiment.
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Kgauss Ix= const
(s & Vh, mV
Plot 2 : Bz v/s Vh (Vz), where Ix = constant (4mA).
Ix mA - Bz =const
Vh, mV

Plot 3 : plot between Ix v/s Vh, while Bz = constant (1Kgauss).




