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Semiconducteurs1 Mise en oeuvre de la plaquette de Germanium

The Hall effect module must be supplied with a 12 V alternating
voltage. The module creates from this an adjustable and
controlled sample direct current of each sign, a fault voltage
compensator and the heating power for the meandering
heating path on a carrier board.
Via the temperature sensor on the carrier board the sample
temperature is controlled. Thus an exceeding of the max.
alloved temperature of T = 170°C is avoided. This safety
function avoids overheating, which would cause the soldering
tin at the semiconductor sample contacts to be melted off.

You can select whether the sample current or the sample
temperature is to be displayed by the 3-place LED display.
The module has 4 mm safety sockets for feeding in the
supply voltage and for the determination of the Hall and
sample voltages. An additional RS 232 interface allows
measured values to be alternatively collected, presented and
evaluated by a Cobra3 interface system.

3 HANDLING
3.1 Function elements and operating elements 

(Fig. 1 and 2)
Function elements at the front of the Hall module:
1 Rotary knob for the sample current Ip
2 Digital display, displays either sample current Ip or

sample temperature Tp as selected
3 Threaded socket for screwing in the holding rod supplied
4 Series of LEDs which indicate the operating mode of the

sample heating, and whether the digital display shows
sample current Ip or sample temperature Tp

5 Pair of 4 mm safety sockets for pick up of the Hall voltage
UH

6 Positioning bore hole for a tangential magnetic field
probe

7 Press switch for selection of the display of sample
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1 SAFETY PRECAUTIONS

• Carefully read these operating instructions completly
before operating this instrument. This is necessary to avoid
damage to it, as well as for user-safety.

• Only use the instrument in dry rooms in which there is no
risk of explosion.

• Caution! The exchangeable carrier board can get very hot
during operation. There is a danger of burns to hands. Do
not handle the board until the module has been switched
off and an appropriate cooling-down time has elapsed.

• Do not start up this instrument should there be visible signs
of damage to it or to the line cord.

• Only use the instrument for the purpose for which it was
designed.

2 PURPOSE AND DESCRIPTION
The Hall-effect-module serves to hold and supply carrier
boards which are equipped either with a p-Germanium or 
n-Germanium sample, or with a non-doped Germanium
sample (intrinsic conductivity).
The doped Germanium samples are to be used to measure
the Hall-voltage as a function of the sample current, the
magnetic flux density or the sample temperature. The
measured values and the sample geometry are to be used
first to calculate the Hall-constant and the sample
conductivity for each sample and then, from these, to
determine the sign of the charge carriers, their mobility and
their concentration.
The non-doped Germanium sample is to be used to measure
its conductivity as a function of the temperature, and from this
the band gap is to bedetermined.

Fig. 1: View of the front of the Hall module with the various operating elements and displays.
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Operating Instructions

Mise en garde: la plaquette est électriquement et mécaniquement fragile: l’introduire avec
précautions dans l’entrefer pour l’effet Hall.

Elle doit être alimentée avec une alimentation alternative en 12V :
In these pages, we focus on the hopping integral product, between two Mn ions, when

they substitute to Sr or Ti.
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The precise values of ∆αα′ and ∆αβn depend on the choice for Hd, but not the following
calculations.

1.1 Hopping parameters

Let us follow Mizokawa [1] and adopt a fermion-number dependant hopping parameter. However
one must take care that the electron and holes cases are not the same. Taking the electron
convention-as did Mizokawa, and obtain the following hoppings for ne electrons or nt holes.

electron hole
t− dne−1 ↔ dne dnt+1 ↔ dnt

t+ dne+1 ↔ dne+2 dnt−1 ↔ dnt−2

t0 dne ↔ dne+1 dnt ↔ dnt−1

For the d ion in the B position of the perovskite SrTiO3 (ABX3), we shall take t0 = tB,
t− = 1

R tB, we don’t need t+.

2 JBB

JBB is the exchange integral between two Mn ions when they both replace the Ti atoms. Then
there is no shift of the d-ions, which are Mn4+, ie 3d3 ions in term of electrons. We shall adopt
the hole point of view: that is to say we are interested in calculating the exchange between two

Figure 1: vue de dessus

3.2.1 Experimental procedure without the Cobra3
interface system

Experiments with n- and p-doped Germanium
Connect a suitable digital multimeter to the appropriate pair
of sockets (5) and (10) for the measurement of the Hall
voltage, or the voltage drop at the sample for the conductivity
determination.
Prior to using rotary knob (1) to adjust the stabilised sample
current (0 ... ± 60 mA), operate the press switch (7) to switch
the LED display (2) to the mA display (the "mA" diode (4)
must light up).
It is possible that the Hall contacts do not lie directly opposite
each other because of production reasons. In this case, a
fault voltage will be measurable at sockets (5) when current
passes through the sample and there is no magnetic field.
Use rotary knob (8) to compensate for this voltage at each
sample current intensity.

Caution!

The exchangeable carrier board can get very hot during
operation. There is a danger of burns to hands. Do not
handle the board until the module has been switched off and
an appropriate cooling-down time has elapsed.

When the Hall-voltage is to be determined as a function of
temperature, first operate the press switch (7) to switch the
LED display (2) to the temperature display (the "°C" diode (4)
must light up). Switch sample heating on with the press
switch at the back (12). Active heating is shown by the
appropriate control diode (4). When the maximum
temperature of T = 170°C is reached, the heating is
automatically switched off and the control diode (4) goes out.
It is recommended that a control measurement be carried out
during the cooling phase.

Experiment with non-doped germanium
To determine the band gap of Germanium, measure the
conductivity of the sample at a constant sample current of
approx. 5 mA as function of sample temperature without a
magnetic field. Connect a suitable digital measuring
instrument to the pair of sockets (10) for the measurement of
the sample voltage. Avoid sample currents above 5 mA, as
these would lead to self-heating, which would exert a
falsifying effect on the measured values.

3.2.2 Experimental procedure with the Cobra3 interface
system

When the experiment is to be carried out using a Cobra3
interface system, connect the module to Cobra3 via the 
RS 232 interface with a data cable. The RS 232 connection
allows all measured values to be collected, presented and
evaluated. No additional external measuring instruments are
required.

current Ip or sample temperature Tp
8 Rotary knob for compensation of the Hall voltage UH for

fault voltage
9 Shaft for acceptance of the sample board with contact

strip
10 4 mm safety sockets for pick up of the sample voltage Up

Function elements at the back of the Hall module:

11 Pair of 4 mm safety sockets for connection of the supply
voltage

12 Press switch for heating to be "On" or "Off"
13 RS 232 interface for connection to the Cobra3 interface

3.2 Operating procedure
Insert the carrier board in the shaft guide slots (9) and ensure
that the edge-board connection fits securely in the contact
strip. Screw the holding rod that is supplied in the threaded
socket in the side of the module (3). This will enable the
sample on the inserted carrier board to be subsequently
conveniently positioned between the pole pieces of an
electromagnet, using additional stand material.
For the determination of the magnetic flux density, insert the
tangential magnetic field probe as far as it can go into the
bore hole (6). This will ensure that the measuring tip of the
probe is at the height of the sample.
Supply the module with alternating voltage (12 V/5 A) via the
pair of sockets at the back (11).
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Fig. 2: View of the back of the Hall module with the various operating 
elements .

Fig. 3: Carrier boards with germanium samples.

Figure 2: vue de dessous

Alimentation de l’échantillon de Germanium
Mise en garde: la plaquette est électriquement et mécaniquement fragile: l’introduire
avec précautions dans l’entrefer pour l’effet Hall.
Elle doit être alimentée avec une alimentation alternative en 12V : une partie de
cette tension est redressée et lissée avant d’être appliquée au semiconducteur; plus
précisément un courant fixé et continu lui est appliqué; l’alimentation unique per-
met également de faire fonctionner une résistance dont le but est de chauffer la
plaquette.

Description
1: Bouton permettant de faire varier l’intensité dans le semiconducteur.
4: DEL indiquant le cas échéant le chauffage de la plaquette.
5: Mesure de la tension de Hall.
8: Potentiomètre permettant d’annuler la tension de Hall en l’absence de champ.
10: Mesure de la tension aux bornes de l’échantillon.
11: Alimentation 12V alternative.
12: Bouton de chauffage de l’échantillon.

Caractéristiques de l’échantillon
Dimensions:
longueur 2cm
largeur 1cm
épaissseur 1mm.
Matériau dopé n


